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‘It is an art of no little importance to administer medicines properly; but it is an art of 
much greater and more difficult acquisition to know when to suspend or altogether 
omit them.’

Philippe Pinel 1745–1826

This is not a book that questions the validity or effectiveness of medicines used for 
mental health conditions. It is a guide to the deprescribing of psychotropic medication 
in situations where deprescribing is, on balance, agreed to be a better option than con-
tinued prescribing. The agreement here is between prescriber and patient. The core 
tenet of this text is that decisions are made jointly in the patient’s best interest.

Patients have expressed dissatisfaction – and sometimes outrage – with available 
medical assistance for stopping psychiatric medications. This has led to many tens of 
thousands of patients seeking advice from online peer-support forums. When sur-
veyed, these patients report that their doctors were often unhelpful either because 
they recommended tapering too quickly or because they were not familiar enough 
with withdrawal effects to provide helpful advice.1 Some doctors are apparently still 
suggesting that  antidepressants do not cause withdrawal symptoms. The main requests 
from these patients are that health professionals are sufficiently well informed to 
provide personalised, flexible reduction plans and that access is provided to smaller 
doses to facilitate tapering (either liquid versions of medication, or specially com-
pounded smaller dose tablets or capsules).1 We hope this textbook will contribute to 
a broader understanding of these issues, a greater expertise in helping patients and a 
better outcome for all.

In writing this textbook we took on what some might consider an impossible task. 
Safely stopping psychiatric medications is not simply a matter of outlining a regimen of 
reducing doses for patients to follow. There are too many aspects of the drug, the indi-
vidual and their lives that come into play such that adjustments inevitably need to be 
made, often involving a certain amount of trial and error. Yet the most common request 
we receive from patients and clinicians is to provide tapering schedules to guide reduc-
tions. It can be daunting to begin a journey without a map to follow. So in this book we 
have tried to balance specific guidance with flexibility, offering different routes to 
reducing doses, whilst trying to accommodate the complexity required for adjusting the 
course for an individual. We have also tried to acknowledge the tenets of other guidance 
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in this field. The advice given here is, for example, largely consistent with the UK NICE 
guidelines on this topic, but we aimed to provide greater detail on how to implement 
the broad principles outlined.

Balancing competing priorities has proved difficult. On the one hand, patients often 
report that they are tapered off psychiatric drugs too quickly, and on the other, patients 
should not be exposed for an unnecessarily long time to a drug that could be stopped 
more quickly. Added to this is the awareness that there is great variation from one per-
son to another – and that we have little to guide us in predicting how an individual will 
react. We have therefore attempted to accommodate a wide variety of circumstances 
with further instructions on how to make changes from the suggested regimens.

We wrote this book partly because of our own difficulties in coming off various 
 psychiatric drugs. Our main motivation has been that, by clarifying what is known 
about safe deprescribing and applying that to practice, we will spare others some of the 
difficult experiences we have endured. It is perhaps the book that we wished our 
 prescribers had possessed.

It is sobering to consider that had we not experienced stopping medication first-hand 
we would have found it hard to believe the accounts of patients, which can seem almost 
fantastical in the variety and severity of symptoms (what one experienced practitioner 
in this field has called ‘the unbelievability factor’2). We hope this book will help  clinicians 
develop a greater appreciation for the difficulties some patients experience when trying 
to stop psychotropic medication.

We recognise that much of the guidance included in this book requires confirmation 
and clarification from further research but we also appreciate that people are already 
reducing and stopping their medication and that we should not let the perfect be the 
enemy of the good. The main messages of the textbook could be summed up in a few 
words: go slowly, at a rate the patient can tolerate and proceed even more cautiously 
for the last few milligrams, which are often the hardest to stop.

One major barrier for prescribers we have observed is a reluctance to prescribe 
liquid versions of drugs, compounded medication or other unlicensed (but widely 
used) methods to make up the smaller doses of medication necessary for optimal 
tapering. Often this is for good reasons like cost and complexity. However, minute 
doses are likely to be required for a substantial proportion of long- term users if they 
are  to stop their medication safely. Many patients report that once a clinician has 
traversed this psychological moat the process of tapering off their medication becomes 
substantially easier.

We have also sought to empower patients in the process of coming off their drugs. 
Patient autonomy is increasingly highlighted in medicine (and psychiatry more widely), 
but in the area of deprescribing where relatively little is known and where patient expe-
rience is so central, it is even more important. We have observed that patients soon 
become the experts in understanding what rate they can tolerate in reducing their 
 medications and we hope that clinicians will support patients in this process. An old 
adage from another area of medicine – ‘Pain is what the patient says it is’ – might be 
borrowed here. Withdrawal is what the patient says it is.

On this topic, we have also included in this textbook the voices of patient experts and 
advocates who have been instrumental in drawing attention to the problems many 
patients face in withdrawal, and in working out innovative approaches to minimise 
risks. Some of these patient experts have medical training, and some have published 
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research in academic journals. Their experience of being both patients and, in some 
cases, clinicians brings unique insight into the process.

When discussing withdrawal syndromes from psychiatric drugs, the concepts of 
addiction or misuse and abuse often arise. However, we have emphasised throughout 
this textbook that physical dependence is a predictable physiological response to 
chronic use of psychotropic medication. This inevitably and predictably leads to a with-
drawal syndrome on stopping or reducing the dose and does not indicate addiction, 
misuse or abuse.

This book has been written so that it may be read from cover to cover but it is also 
designed to be sampled as needed by the busy clinician. To this end, there are ‘quick 
start’ guides for tapering specific drugs that are designed to be intelligible largely inde-
pendent of the rest of the book. The chapters on individual drug classes outline the 
issues specific to each class but also to tapering in general, given some commonalities. 
This deliberate design has necessitated some degree of repetition, the reasons for which 
we hope the reader will understand.

We would like to pay special tribute to Adele Framer for sharing the wisdom gained 
from years of supporting patients to safely stop antidepressants and other psychiatric 
drugs in peer- led forums, combining lived experience with academic knowledge. Also, 
Nicole Lamberson and Christy Huff, medical professionals with lived experience, for 
contributing their long experience in helping people to safely stop benzodiazepines via 
peer- led forums. We would also like to thank Bryan Shapiro for his help putting together 
the section on gabapentinoids, and Andrea Atri Mizrahi and Ivana Clark for their tire-
less efforts in assembling and checking for accuracy substantial parts of the drug- 
specific guidance. Lastly we would like to record our appreciation for the support of 
Robin Murray in our work in the field of deprescribing.

Mark Horowitz
David Taylor

London
November 2023
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The main aim of The Guidelines is to provide clinicians with practically useful advice 
on the deprescribing of psychotropic agents in commonly encountered clinical situa-
tions. The advice contained in this handbook is based on a combination of literature 
review, clinical experience and expert contribution, including from patient experts and 
advocates. We do not claim that this advice is necessarily ‘correct’ or that it deserves 
greater prominence than the guidance provided by other professional bodies or special 
interest groups. We hope, however, to have provided guidance that helps to assure the 
safe, effective and economical use of medicines in psychiatry, including when they are 
no longer required.

We hope also to have made clear precisely the sources of information used to 
inform the guidance given. Please note that some of the recommendations provided 
here involve the use of unlicensed formulations of some drugs in order to facilitate 
tapering. Note also that, while we have endeavoured to make sure all quoted doses 
are correct, clinicians should always consult statutory texts before prescribing. Users 
of The Deprescribing Guidelines should also bear in mind that the contents of this 
handbook are based on information available to us in November 2023. Much of the 
advice contained here will become out- dated as more research is conducted and 
published.

No liability is accepted for any injury, loss or damage, however caused.

Notes on inclusion of drugs

The Deprescribing Guidelines originate in the UK but are intended for use in other 
countries outside the UK. With this in mind, we have included in this edition those 
drugs in widespread use throughout the Western world in November 2023. These 
include drugs not marketed in the UK, such as desvenlafaxine, vilazodone, amongst 
several others. Many older drugs or those not widely available are either only briefly 
mentioned or not included on the basis that these drugs were not in widespread use at 
the time of  writing. This book was written to have worldwide utility, although it retains 
a mild emphasis on UK practice and drugs.

Notes on using The Maudsley® 
Deprescribing Guidelines
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Most of the contributors to The Deprescribing Guidelines have not received funding 
from pharmaceutical manufacturers for research, consultancy or lectures, although 
some have. Readers should be aware that these relationships inevitably colour opinions 
on such matters as drug selection or preference. However, in the case of a textbook 
that advises on stopping psychiatric drugs, and that generally recommends not using 
medications to treat withdrawal from another, such conflicts may be less pertinent than 
in other circumstances. As regards direct influence, no pharmaceutical company has 
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Introduction to Deprescribing 
Psychiatric Medications

Chapter 1

Deprescribing as an Intervention

Deprescribing is the planned and supervised process of reducing or stopping medication 
for which existing or potential harms outweigh existing or potential benefits.1 The term 
‘ deprescribing’ originates from geriatric medicine where polypharmacy in frail patients 
can cause more harm than benefit.1 Deprescribing is increasingly recognised to be a key 
component of good prescribing – reducing doses when they are too high, and stopping 
medications when they are no longer needed.2 This process cannot occur in a vacuum of 
theoretical concerns but should take into account the patient’s health, current level of 
functioning and, importantly, their values and preferences.1 Deprescribing seeks to 
apply best practice in prescribing to the process of stopping a medication. It requires the 
same skill and experience as for the process of prescribing from prescribers, as well as 
support from pharmacists and other healthcare staff to obtain the best results. 
Importantly, it should place patients at the centre of the  process to ensure medicines 
optimisation.3

There has historically been little attention paid to deprescribing in psychiatry. There 
is a dearth of research into a structured approach to stopping psychiatric medication, 
with the exception of some early studies examining stopping benzodiazepines1 and in 
some specific populations, like people with learning disabilities. The focus of research 
efforts has been predominantly the prescribing of psychiatric medications – for  example, 
there are estimated to be about 1,000 (published and unpublished) studies on starting 
antidepressants and only 20 on stopping them.4 Concern about this imbalance is not 
specific to psychiatry with other medical specialties, such as cardiology, also engaging 
in a re- appraisal of long- term  medication continuation, with support for developing 
strategies for repeated  risk– benefit  analyses over time.5
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the context for deprescribing

Over- prescription in psychiatry

Despite evidence of benefit for psychiatric drug treatment, there have been concerns raised 
regarding over-prescription. 1 in 6 people in western countries are prescribed an antide-
pressant in any given year, with rates rising a few per cent each year.4,6 These increasing 
 prescription numbers are mostly caused by longer periods of prescribing – the median 
duration of use of antidepressants is now more than 2 years in the UK and more than 5 
years in the USA.6 Some commentators have suggested that the increasing duration of 
prescriptions in part reflect the difficulty people have in stopping these medications due 
to withdrawal effects.7 In practice, 30–50% of patients do not have evidence- based rea-
sons for the continued prescription of antidepressants,8–10 prompting calls to action to 
reduce associated risks.6,11 There have been similar concerns about the high rates of 
antipsychotic use in conditions other than serious mental  illness,12 as well as a reconsid-
eration of their open- ended use in psychotic conditions for all patients.13,14 There are 
long- standing worries about levels of benzodiazepine and z- drug prescribing,15,16 and 
more recent concerns about gabapentinoid prescribing.17

High rates of medication prescribing has also gained governmental attention in 
the UK,17 with a particular focus on psychiatric drugs. A government report has 
noted that 1 in 4 adults in the UK are prescribed at least one dependence forming 
medication each year, with some patients having difficulties stopping these medica-
tions.18 One central concern is that short- term symptom control might be priori-
tised over long- term functional outcomes, especially as most studies guiding 
 treatment protocols measure symptomatic outcomes over short  time periods rather 
than functional outcomes (or other outcomes often valued by patients) over longer 
time periods.13,19,20

Alongside this disquiet regarding over- prescription there has been renewed scrutiny of 
the effectiveness of some psychiatric medications. There is some consensus in the UK 
and Europe that benzodiazepines and z- drugs have limited effectiveness in the long term, 
with guidance recommending against long- term treatment for anxiety and insomnia,21 
matched by guidance in the USA from some health management organisations.15 
Preliminary  studies have recently found similar outcomes in the treatment of selected 
patients with first- episode psychosis with or without antipsychotics in the context of 
comprehensive psychosocial support,22,23 and non- drug treatment for serious mental ill-
ness has attracted increasing interest, including a large randomised controlled trial 
(RCT).24 There have been calls from clinicians and patients for ‘minimal medication’ 
options for the treatment of psychotic conditions, such as have been established in 
Norway and parts of the USA.25 There has continued to be debate regarding the efficacy 
of antidepressants26,27 with  arguments being made for their use in selected populations.28 
Concerns have emerged regarding the efficacy and safety of gabapentinoids.17 In some 
countries there has been a shift away from a drug- centric approach in some patient 
groups – for example, in England and Wales the National Institute for Health and Care 
Excellence (NICE) now recommends that mild depression should not be treated with 
antidepressants as a first- line treatment, and suggests eight equally effective (and cost- 
effective) non- pharmacological treatment options for severe depression, alongside medi-
cation options.29
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In addition to the above, there has also been significant critical attention directed 
towards the relapse prevention properties of psychiatric drugs.30,31 All psychiatric 
drug classes are recognised to cause withdrawal effects when stopped that may be 
misinterpreted as relapse of the initial condition necessitating treatment.32 These 
withdrawal symptoms are often ignored in discontinuation studies examining relapse 
prevention properties.30,33,34 As a result there have been questions raised as to whether 
the relapse prevention properties of psychiatric drugs have been over- stated by mis- 
classification of withdrawal effects as relapse,30,33,34 indicating we should be cautious 
in our interpretation of these studies.

research and guideline establishment in deprescribing

In recent years interest in psychiatric deprescribing has increased exponentially. 
Numerous studies have been conducted or are ongoing exploring reducing and stopping 
antipsychotics in first and multi- episode psychotic conditions, in Taiwan, France, 
Denmark, the Netherlands, England, Australia and Germany, including the establish-
ment of an international research consortium.14 Some of these studies are examining 
gradual reductions, or hyperbolic dose reductions specifically.14,35 Alongside this there 
are studies looking at how to help patients stop antidepressants  – in the UK,36 the 
Netherlands37 and in Australia38 – as well as several published studies looking at substi-
tutions for antidepressant treatment like preventative cognitive therapy or mindfulness- 
based cognitive therapy.39–41 

There has been increasing interest in the process of stopping medication based on the 
pharmacological properties of the drugs,42–45 as well as in the practical means for 
 making gradual dose reduction (for example, using compounded tablets in very small 
doses).46–48 There has also been increased focus on the non- pharmacological aspects of 
 reducing and stopping medication – the positive and negative impact on people’s lives, 
as well as the barriers and the facilitators.1,49–52

In parallel, there has been increasing institutional interest in deprescribing in some 
countries. In the UK, in recent years, there has been guidance issued by the Royal 
College of Psychiatrists on how to safely stop antidepressants,53 as well as guidance 
from NICE on how to stop antidepressants, benzodiazepines, z- drugs, opioids and 
gabapentinoids.54 Similar guidance on how to stop antipsychotics has been called for.55 
In England, the National Health Service (NHS) has introduced structured medication 
reviews to reduce the use of unnecessary medication, including some psychiatric drugs,56 
and the Department of Health and Social Care has been tasked with upscaling depre-
scribing capacity in the NHS.18

Many clinicians report an interest in deprescribing and in receiving training for its 
practice. In total, 75% of UK clinicians working in first- episode psychosis services 
thought that early discontinuation of antipsychotic medication was beneficial for most 
patients.57 In patients with multiple psychotic episodes English psychiatrists reported 
that they would feel comfortable supporting about 20% of their patients to discontinue 
their antipsychotics, with a minority of psychiatrists comfortable to support greater 
proportions.58 In a survey 68% of GPs expressed a desire for more training on the with-
drawal effects of antidepressants.59 As mentioned, in Norway, government directives 
have led to the establishment of ‘drug-free’ wards, in which deprescribing is a central 
activity.25 There are several dedicated psychiatric drug deprescribing services estab-
lished around the world situated either in public or private healthcare settings or run by 
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NGOs partnered with health systems.60 Indeed, several academics and psychiatrists 
have written about their own experience stopping psychiatric medication, often with 
the theme that this process was far more difficult than the published literature or their 
training had intimated.61–63

Patient knowledge and advocacy

This rise in academic, professional and institutional interest in psychiatric drug depre-
scribing has lagged behind decades of interest in the topic by patient groups who have 
sought ways to  rationalise (and generally reduce) their medication in the relative 
absence of professional help. This movement seems driven by the subjectively unpleas-
ant effects and physical health consequences from being on such medications.64–67 It is 
noteworthy that much of the academic work now being conducted in deprescribing 
borrows from the expertise developed by patient groups.44,48,62,66 Groups of patients 
(often supported by clinicians) have created guidance and advice on the topic of depre-
scribing in various guides and websites.64,66,68 Manuals like The Ashton Manual (written 
by the clinical pharmacologist Professor Heather Ashton) are widely used in peer- led 
 withdrawal communities,69 and this manual has influenced NICE guidance on with-
drawing from benzodiazepines.70 Alongside this there has been substantial patient 
advocacy for more clinical services for deprescribing, which has been part of the driving 
force in the shift of interest to this topic,64,71–73 as well as increasing media attention to 
the issue of how to safely stop psychiatric medications and the adverse consequences of 
stopping too rapidly.74–78
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Why deprescribe?

A variety of clinical scenarios may warrant deprescribing. These include:

 ■ high-dose prescribing,
 ■ polypharmacy (drug-drug interactions, effects on adherence, and medical risk in 
 vulnerable populations).

 ■ inappropriate prescribing (wrong drug, dose or duration),
 ■ patient preference,
 ■ harms outweighing benefits,
 ■ condition improved, resolution of stressors or alternative coping strategies 
developed.

high-dose prescribing, polypharmacy, inappropriate prescribing

It is widely agreed that high-dose prescribing and polypharmacy can, in many 
instances, produce more harm than benefit.1 For many psychiatric conditions, includ-
ing major depressive disorder, there is no clear advantage to high-dose pharmaco-
therapy, although the risks of adverse effects can increase as a function of dose.2 The 
lower range of licensed doses is thought to achieve an optimal balance between effi-
cacy, tolerability and acceptability in acute treatment.2 The potential harms of high-
dose antipsychotic prescribing and psychiatric drug polypharmacy are also well 
recognised.1 Additionally, potentially inappropriate prescribing of psychiatric medi-
cation occurs commonly – including chronic polypharmacy for patients with person-
ality disorders, in which guidance generally recommends avoiding pharmacological 
treatment or employing it for short- term use.3 Deprescribing may be warranted for 
long- term benzodiazepine and z- drug use, which is generally officially frowned upon,4 
and in the substantial proportion of patients on antidepressants with no evidence- 
based reason for ongoing treatment (for example, the antidepressant may have had no 
 beneficial effect or it might have been effective but has been continued for too long).5

Patient preference

In an era in which medical treatment in general is moving towards patient- centred 
treatment and away from paternalism, patient preference should be a central consid-
eration, unless a patient is legally required to comply with treatment via a commu-
nity treatment order.6,7 Many patients report that their clinicians decline to help them 
reduce or stop their medication.8 In some cases this can lead to patients following 
more risky options like stopping abruptly, the technique most likely to lead to aver-
sive outcomes. Many people feel compelled to seek advice from online peer-support 
communities instead of their clinicians because of their clinicians’ reluctance to sup-
port deprescribing, or lack of knowledge of how to do so.8,9 Clinicians and patients 
may have different priorities with clinicians concerned with risk of relapse, symptom 
control and potential legal consequence for aversive outcomes, while patients may 
prioritise fulfilling social roles or quality of life, over being symptom free (although 
there is wide variation on this matter).10 Negotiating a balance between differing 
priorities amongst patients and clinicians may be beneficial for outcomes, including 
treatment alliance and adherence to treatment recommendations in general.7
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harms outweigh benefits

For a portion of patients the benefits of medication will be outweighed by adverse effects.

Limited benefits

In some people the medication may never have been particularly effective but has contin-
ued because of inertia, a lack of attention to deprescribing or a desire not to ‘rock the 
boat’.11,12 Even in short-term trials the number needed to treat (NNT) for many forms of 
psychiatric medication is 6–10 or more meaning many patients are not helped by a specific 
effect of the medication to an appreciable degree. For some patients the medication may 
have been initially helpful, but through the development of tolerance to the drug this ben-
efit has diminished.13,14 This is well recognised for benzodiazepines and z- drugs, is also an 
issue for gabapentinoids,15 and has also been somewhat controversially  implicated in the 
long- term use of antidepressants,16,17 and antipsychotics.18,19

Many medications are continued after initial symptoms have resolved with the inten-
tion of preventing future relapse. However, as above, there are significant concerns 
about the certainty of the evidence for the prophylactic properties for psychiatric 
drugs.20–23 These discontinuation studies often stop psychiatric drugs abruptly or rap-
idly, do not take into account withdrawal effects, which are likely to be mis- classified 
as relapse in the discontinuation arms of these trials.20–23 This phenomenon would 
 provide an exaggerated estimation of the relapse prevention properties of psychiatric 
drugs,20–23 and should lead us to be more cautious in interpreting the extent of the 
relapse prevention properties of some long- term psychiatric medications.

Adverse effects

The myriad adverse effects from psychiatric drugs range from weight gain and other 
metabolic consequences, particularly noted for atypical antipsychotics, to more subtle 
effects such as impaired capacity for feeling, memory or concentration caused by many 
psychiatric drug classes. Sexual side effects are very common, especially with selective 
serotonin reuptake inhibitors (SSRIs), where they occur in half or more of patients24,25 
and other adverse effects often thought to be short term have been found to persist.26 
There are also risks of long- term use such as possible cortical loss with antipsychotic 
treatment,19,27 increased risk of dementia for some medications,28,29 as well as falls and 
increased mortality, especially as people age.30,31 Extra- pyramidal side effects from first- 
generation antipsychotics and tremor from lithium can be aversive.1 When substantial 
benefits to a patient are provided by  psychiatric drugs, these risks may be acceptable, but 
in other cases the balance of harms and benefits may not be favourable. As patients age 
the risks may increase owing to impaired metabolism of drugs and greater frailty, 
while the benefits may decrease, due to tolerance and perhaps the improvement of their 
condition over time.7 Lastly, withdrawal effects are particularly associated with increased 
duration of medication use; one reason to stop medication earlier rather than later.32,33

Mental health condition improved or alternative coping

For some patients the original condition for which they were prescribed medication will 
have resolved or improved over time. The most obvious example is the circumstance 
in  which a stressor that precipitated depression or anxiety has resolved, with a 
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 corresponding improvement in the patient’s condition. Even conditions often consid-
ered life- long such as psychotic conditions or affective disorders can improve with 
time – as reported in several cohorts of patients,19,34,35 with up to 40% of people with 
psychotic conditions being well and on no or little medication years after first diagno-
sis.19,36 The behaviours diagnosed as  personality disorders generally improve over 
time;37 patients may have found more stable  personal or professional circumstances 
and maturity may limit emotional instability. For some patients, especially those who 
are stable, medication may have less benefit than during more active periods of their 
condition. Or patients may have developed or be interested in pursuing alternative 
approaches to managing their mental health conditions. As one example, NICE has 
identified a dozen treatments that are as effective (and cost- effective) as antidepressants 
in the treatment of depression.38
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Barriers and facilitators to deprescribing

There are numerous factors that can facilitate or hinder deprescribing. A narrative 
review  outlined these factors with regard to stopping antidepressants, many of which 
are applicable to a variety of drug classes (Table 1.1).1 Some of these factors can be 
addressed through education and support, as discussed in subsequent chapters. 
Additionally, there are many institutional factors that act as barriers to deprescribing: 
while deprescribing can produce benefits for patient health and well- being, as well as 
health services (e.g. reduced adverse effect burden) in the long term, in the short term it 
often involves greater resources (e.g. increased contact, monitoring and support), which 
can act as a deterrent.2

Importantly, previous experience of stopping medication – either planned or, more 
usually, spontaneously by the patient, often abruptly or rapidly – with negative con-
sequences can deter patients and clinicians from wishing to trial this process again.2 
The sometimes alarming presentations with severe symptoms after drug cessation 
that have generally been interpreted as relapse can strongly re- enforce the impression 
of a need for medication. However, there is some evidence now that these presenta-
tions – even when they are delayed for some time after drug cessation – may in fact 
represent withdrawal effects or the consequence of withdrawal effects, sometimes 
called withdrawal- associated relapse (e.g. genuine relapse as a consequence of with-
drawal effects such as insomnia).3,4 There is further evidence, presented in subsequent 
 chapters, that in at least some of these cases a more gradual, structured and pharma-
cologically informed approach to reduction may minimise or avoid some of the more 
negative aspects of this process.2

table 1.1 Barriers and facilitators for patients to stop psychiatric medications. Adapted from [1] (2019).

Domain Barriers Facilitators

Psychological and 
physiological factors

 ■ Stressful life circumstances
 ■ Aversive experience of discontinuation in 
past leading to deterioration 
(withdrawal effects or relapse)

 ■ Lack of effective coping strategies
 ■ Physical dependence on psychiatric 
medications (leading to withdrawal 
effects)

 ■ Confidence in ability to discontinue
 ■ Life circumstances stable
 ■ Well- informed about approach to 
tapering

Perceived cause of 
mental health 
condition

 ■ Long- term (perhaps life- long) condition 
requiring long- term treatment

 ■ Primarily biochemical (or other 
biological) cause

 ■ Primarily life circumstances

Fears  ■ Fear of relapse
 ■ Fear of withdrawal effects

 ■ Fear of ‘addiction’, physical dependence
 ■ Fear of adverse effects and long- term 
health complications

Personal goals/
motivations

 ■ Self- identity as ‘disabled’
 ■ Stopping as threat to stability
 ■ Benefit of continuing to others around 
them

 ■ Cure is not possible, only management

 ■ Self- identity as ‘healthy’
 ■ Desire to function without psychiatric 
medication

 ■ Feeling better
 ■ Dislike having to take a psychiatric 
medication

(Continued )
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Domain Barriers Facilitators

Perception of 
psychiatric 
medications

 ■ Positive effect
 ■ Natural or benign
 ■ Lack of concern over adverse/side effects

 ■ Ineffectual
 ■ Unacceptable adverse/side effects
 ■ Unnatural
 ■ Unhappy about long- term use

Information about 
the discontinuation 
process

 ■ Inadequate information about the 
discontinuation process, and risks and 
benefits of this

 ■ Information on how to safely 
discontinue and what to expect

Support network 
(friends, family, 
professionals)

 ■ Pressure to stay on medication  ■ Support to come off medication

table 1.1 (Continued )
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Withdrawal effects from Psychiatric Medications

The two major negative consequences of reducing and stopping psychiatric medication 
are relapse and withdrawal. The risks of relapse are well known and explored exten-
sively elsewhere so we will focus on the less-commonly addressed issue of withdrawal 
effects. All classes of psychiatric drugs can cause withdrawal effects.1,2 These include 
benzodiazepines, z- drugs, gabapentinoids, mood stabilisers, stimulants, antipsychotics 
and antidepressants.1,2 There is a great degree of overlap in the withdrawal symptoms 
from different drug classes, including symptoms such as dizziness, nausea, anxiety, 
impaired concentration, irritability, agitation, headache, tremor, sleep disturbances, 
depressed mood and fatigue.1 There are also withdrawal symptoms more typical of 
specific classes of drug that may reflect effects on particular receptor targets and 
 downstream processes  – for example, brain zaps, myoclonus, depersonalisation and 
derealisation in SSRI and serotonin and norepinephrine reuptake inhibitor (SNRI) 
withdrawal, and derealisation/depersonalisation and delirium in benzodiazepine 
withdrawal.2

Withdrawal effects have not been systematically evaluated for all classes of psychiatric 
 medication but they are common – about 50% of patients who stop antidepressants3 
will experience withdrawal effects, and 32%–42% of people taking benzodiazepines 
will be unable to stop their drug because of withdrawal effects.4 The other commonality 
across drug classes are that withdrawal effects can manifest in psychological symp-
toms,1,2 likely due to effects on the central nervous system.1 Psychological withdrawal 
symptoms can include low mood, anxiety, insomnia, panic attacks, obsessive thinking, 
suicidality and there are reported cases of psychotic symptoms due to  withdrawal from 
antidepressants,1 benzodiazepines2 and antipsychotics.5

Mis- diagnosis of withdrawal effects as relapse

The presence of withdrawal symptoms that manifest psychologically makes it easy to 
mistake these symptoms for relapse of an underlying condition by both patients and 
clinicians.6–8 Patients commonly report that their withdrawal symptoms are mis- 
diagnosed as relapse of the condition for which their drug was originally prescribed, or 
as a new-onset mental health disorder.6–8 Such mis- diagnosis is understandable, given 
the limited awareness of withdrawal symptoms from psychiatric drugs, including their 
severity and duration and because they have often been downplayed as ‘discontinua-
tion’ symptoms, or characterised as ‘mild and brief’ based on short-term industry  trials.9 
The waters have also been muddied by commentators claiming that some psychiatric 
drugs can not cause withdrawal effects because they are not addictive10,11 – whereas 
adaptation to a drug over time (often called ‘physical dependence’) is all that is required 
for withdrawal symptoms to emerge when reducing or stopping the drug, without the 
need for addiction (which involves  psychological dependence as well, characterised by 
craving, compulsion, etc).12,13

On the other hand, physicians are well practised at detecting relapse: when patients 
present with mood or anxiety symptoms, other psychiatric symptoms or disordered 
behaviour, especially when such symptoms are severe and long  lasting, relapse is often 
higher on a list of differentials than withdrawal.6,8 However, over the past few years 
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there has been increasing recognition that withdrawal effects from psychiatric drugs 
can cause severe symptoms, which can themselves be long- lasting and in some instances 
appear similar to the presentation of other mental health conditions.

Physical dependence vs addiction

The term ‘dependence’ has come to be used interchangeably with ‘addiction’ (to mean 
uncontrolled drug- seeking behaviour).12 Inevitably this has led to some unfortunate 
 confusion.12 This choice of language was made in DSM-III-R because the term ‘addiction’ 
was thought to be pejorative whilst the word ‘dependence’ was thought more neutral.12 
However, the original usage of the word ‘dependence’ referred to ‘physiological adapta-
tion that occurs when medications acting on the central nervous system are ingested with 
rebound when the medication is abruptly discontinued’.12 The National Institute on Drug 
Abuse (NIDA) in the USA states ‘Dependence means that when a person stops using a 
drug, their body goes through “withdrawal”: a group of physical and mental symptoms 
that can range from mild (if the drug is caffeine) to life- threatening … Many people who 
take a prescription medicine every day over a long period of time can become dependent; 
when they go off the drug, they need to do it gradually, to avoid withdrawal discomfort. 
But people who are dependent on a drug or medicine aren’t necessarily addicted.’13 In 
addition, Goodman and Gilman’s textbook of pharmacology points out ‘The appearance 
of a withdrawal syndrome when administration of the drug is terminated is the only 
actual evidence of physical dependence.’14

All major classes of psychiatric drugs can be associated with withdrawal symptoms 
on cessation or dose reduction. These symptoms occur in a substantial proportion of 
patients, as a result of physical dependence (a normal neurobiological response to drugs 
that act on the central nervous system).2,12,15–18 Physical dependence to psychiatric 
drugs arises because the body and brain undergo adaptations to the presence of a drug, 
countering its effect in order to maintain homeostasis.12,19,20 It is also clear that many 
psychiatric drugs – with the exception of benzodiazepines, stimulants and some antide-
pressants such as tranylcypromine and amineptine – do not cause addiction, as they do 
not induce compulsion, craving and other symptoms of addiction.11,21 Sometimes mis- 
understanding that withdrawal symptoms arise merely from adaptation to psychiatric 
drugs after chronic use leads to misplaced accusations of addiction, misuse or abuse 
when patients report withdrawal symptoms on trying to stop.

Some patients may be less interested in academic distinctions between dependence and 
addiction and more interested in the reality that they cannot stop their psychiatric drugs 
because of unpleasant withdrawal effects. They may therefore describe them colloquially 
as ‘addictive’,22,23 though most psychiatric drugs do not fit the strict definition of this 
property. Some patients may also not be happy being described as ‘dependent’ on psychi-
atric drugs (which they may still associate with the concept of addiction), and in this case, 
it may be better to talk in terms of ‘neuroadaptation’ or ‘adaptation’.

Withdrawal symptoms vs discontinuation symptoms

The term ‘discontinuation symptom’ was promoted by drug manufacturers to minimise 
patient concerns regarding their product and to prevent an association with the idea of 
addiction.9,24 There is now widespread recognition that this euphemism is misleading 
and that its use minimises the potentially adverse consequences of stopping psychiatric 
drugs; withdrawal symptoms do not imply addiction.9,25,26 The more pharmacologically 
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accurate term is ‘withdrawal symptoms’, now adopted by Royal College of 
Psychiatrists,9,27 the British Medical Association9 and NICE in the UK for antidepres-
sants28,29 and by academics for antipsychotics,1,2,30 mood stabilisers,2 and long used with 
regards benzodiazepines, stimulants and gabapentinoids.2
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Pathophysiology of psychiatric drug withdrawal symptoms

Drug withdrawal effects are effectively part of the pharmacology of any drug which the 
body  eliminates faster than adaptations to the presence of the drug take to subside.1 
Based on this definition, any evidence of adaptation to a drug strongly suggests that 
withdrawal symptoms will occur when the drug is stopped.1

homeostatic adaptation to psychiatric drugs

During ongoing administration of psychiatric drugs, as with other drugs acting on the 
central  nervous system, neuroadaptation establishes a new homeostatic equilibrium, in 
which the system accommodates to alterations produced by the drug. When the medi-
cation is reduced or stopped, the new homeostatic set- point is perturbed, resulting in 
withdrawal symptoms.1–3 Adaptations to the presence of the drug predict withdrawal 
effects because these adaptations do not resolve  instantaneously upon stopping the 
drugs but will persist for some further period.

There are a variety of specific adaptations to each class of drug, explored in the rele-
vant  chapters. In general, because of a homeostatic drive towards equilibrium, the brain 
responds to antagonists by up- regulating the number or sensitivity of receptors to 
increase signal (e.g. dopaminergic hypersensitivity in response to long- term treatment 
with dopamine antagonists).4 The brain responds to agonists or drugs that increase 
synaptic availability of transmitters by down- regulating the number or sensitivity of 
receptors to reduce the signal (e.g. reduced serotonergic receptor sensitivity in response 
to blockade of the serotonin transporter).5 It is also likely that withdrawal symptoms 
are not mediated simply by changes to the receptors that are directly affected by medica-
tions, but also by the myriad transmitters and processes downstream or otherwise 
 connected to these effects.1,6

Animal studies and some human studies show that these changes can persist after the 
drugs are removed from the body and can be long-lasting for months and years in some 
cases. This has been demonstrated in clinical studies of antidepressants7 and suggested 
by long- lasting changes to some people who have taken antipsychotics manifesting in  
tardive dyskinesia,8 and supported by animal studies.9

homeostatic disruption on psychiatric medication discontinuation

When a psychiatric drug taken long- term is reduced in dose or stopped, the homeostatic 
 equilibrium that had been established is perturbed. The difference between the ‘expected’ 
level of activity by the system and the actual ‘input’ by the drug is responsible for with-
drawal symptoms (Figure 1.1).1–3 Withdrawal symptoms will persist for the time taken 
for the brain to re- adapt to lower levels (or the absence) of the drug – that is, the time 
taken for a new homeostatic equilibrium to be established.

It is sometimes erroneously believed that withdrawal symptoms last for the time 
taken for the drug to be eliminated from the system.6 This misunderstanding sometimes 
leads clinicians to tell patients that they could not be experiencing long- lasting with-
drawal symptoms because ‘the drug is out of their system’ – however, as in Figure 1.1, 
it can be seen that while the onset of  withdrawal symptoms is strongly determined by 
the elimination half- life of a drug (shorter half- life, quicker onset), the duration of 
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 withdrawal is determined by the plasticity of the system in returning to a ‘pre- drug’ 
homeostatic equilibrium.1,6

An analogy might be made to the experience of walking out of a loud concert (more 
signal as with the increased synaptic neurotransmitter during agonist treatment) into a 
quiet street ( physiological levels of transmitter after drug removal), where sounds 
appear muted. This experience of muted sounds arises because of reduced tympanic 
sensitivity (as for reduced receptor sensitivity) for a few minutes while your tympanic 
membrane re- accommodates to a lower average amount of sound (analogous to the 
delay for the system to re- adapt to less transmitter signal  – although it takes much 
longer than a few minutes). The time for the sound to dissipate (or for synaptic trans-
mitter levels to normalise on removal of the drug) is trivial; it is the time taken for 
tympanic re- accommodation that determines the duration of the withdrawal effects 
(as  for re- accommodation of the processes affected by long- term psychiatric drug 
use – which can take months or years).

Factors influencing development of withdrawal effects

Although there has been limited research on the topic, there are several factors that are 
thought to have an effect on incidence, severity and duration of withdrawal symptoms. 
In general, a greater degree of adaptation to a drug is likely to lead to greater with-
drawal effects, brought about, for example, by higher dose or longer use, as well as 
some variation among drugs and individual  sensitivity to withdrawal effects.6

Physical dependence to psychiatric drugs resulting in a clinically significant with-
drawal  syndrome can occur within weeks of daily administration of some psychiatric 
medications.6 Indeed, the FDA has warned that for some drugs, like benzodiazepines, 

a

Homeostatic
set-point Magnitude of risk of

withdraw symptoms

Drug level

Time

(1) Adaptation to AD (2) New homeostatic ‘set-point’ in
presence of drug

(3) Abrupt stoppage

Figure 1.1 The neurobiology of psychiatric drug withdrawal. In this diagram, the homeostatic ‘set- point’ is shown 
in black and psychiatric drug levels are shown in purple dashed lines. Adapted from Horowitz and Taylor (2021).10 
(1) The system is at  baseline. At the Solid purple arrow, a psychiatric mediation is administered; drug plasma levels 
increase. Physiological adaptations of the system to the presence of the drug begin. (2) At the plateau, drug plasma 
levels (and target receptor activation) have reached a steady state with a new homeostatic set- point of the system 
established. (3) The drug is abruptly ceased, and plasma drug levels drop to zero ( exponentially, according to the 
elimination half- life of the drug). This difference between the homeostatic set- point (the ‘ expectations’ of the sys-
tem) and the level of drug in the system (dashed purple line) causes withdrawal symptoms. Hence,  withdrawal symp-
toms may worsen or peak even long after the drug has been eliminated from the system. The shaded area under the 
curve, representing the difference between the homeostatic set- point and the level of the drug, indicates the degree 
of risk of withdrawal symptoms: the larger the area the greater the risk. With permission of Elsevier.
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physical dependence can occur within days of regular use.11 Aspects of the pharmacol-
ogy of a particular medication also plays a role – with short half- life medications more 
implicated in withdrawal than longer acting drugs, and specific receptor targets, such 
as noradrenergic effects (for example, with SNRIs) also particularly implicated.6,12 
There are a number of individual characteristics hypothesised to play a role, including 
variations in liver enzymes involved in the metabolism of psychiatric medications, sen-
sitivity to adaption to the presence of a drug, but this has received little research 
attention.6,13

In general women have been observed to experience greater severity of withdrawal 
symptoms for a variety of psychotropic medications.6 Age plays some role in withdrawal 
effects, with children more likely to demonstrate visual hallucinations, agitation, facial 
grimacing, myoclonus and other movement disorders in benzodiazepine withdrawal 
than adults.6 Older adults are more likely to demonstrate confusion, disorientation and, 
sometimes, hallucinations than younger people.6
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Clinical aspects of psychiatric drug withdrawal

Distinguishing withdrawal symptoms from relapse

As mentioned, withdrawal symptoms, which include poor mood, anxiety, insomnia, 
agitation and a range of other psychological symptoms may be often mistaken for 
relapse of the underlying disorder for which the patient was prescribed psychiatric 
medi cation.1,2 A thorough history can allow identification of several characteristics that 
help to distinguish withdrawal effects from relapse:

 ■ time of onset
 ■ presence of distinctive –  often physical, though sometimes psychological -  symptoms
 ■ response to re- instatement

The presence of severe symptoms that are long- lasting is not as helpful for distinction 
as once thought as it is now recognised that these symptoms can be characteristic of 
withdrawal and not just of relapse.3

Time of onset

Withdrawal symptoms usually occur hours or days after skipping, reducing or stopping 
a  psychiatric drug.4 There is some variability in this depending on the half- life of 
 elimination such that longer half- life medications can have delays in onset of symptoms 
by weeks.5 It has also been reported that some symptoms of psychiatric drug 
 withdrawal may not manifest for weeks or longer after discontinuation, even for drugs 
with short half- lives, although the mechanism for this is not well understood.6 A delayed 
decrease in central receptor occupancy, lagging behind plasma  concentration decline, is 
one suggested explanation.7

Since withdrawal syndromes are recognised to last for months, or even years in some 
patients symptom duration past a few weeks is not an indication of relapse rather than 
withdrawal.6,8,9 Relapse would be expected to have onset weeks, or months after drug 
cessation, depending on the  usual frequency of episodes in the individual’s original 
condition and be similar in nature to the original mental health episode.10

Characteristic symptomology of withdrawal

Symptoms that differentiate withdrawal from relapse may be revealed by taking a care-
ful history inquiring after the more common symptoms of withdrawal. If physical 
symptoms co- occur with psychological symptoms, this indicates a high likelihood of a 
withdrawal syndrome.3 For example, if a patient were to experience a surge of anxiety 
and lowered mood on stopping a psychiatric medication, and this was also accompa-
nied by nausea, dizziness or electric-shock sensations or ‘zaps’, it is more likely that this 
represents a withdrawal syndrome rather than relapse of a depressive condition.3 Some 
commentators have suggested that withdrawal symptoms and relapse may co- occur 
and while this is a possibility, Occam’s razor suggests that it is more likely that a single 
condition will cause several symptoms, rather than several conditions co- occurring.11 
Some symptoms are so distinctive  – such as the electric ‘zaps’ (head sensations 
some experience, especially on lateral eye movements)12 that they could be considered 
pathognomonic of psychiatric drug withdrawal.3
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Even when symptoms on stopping psychiatric drugs are solely psychological in 
nature, these can be quite distinct from the symptoms of the original condition, or more 
severe in nature.13 For example, if a patient experiences agitation and panic on stopping 
a psychiatric medication when the patient’s original condition involved depressed mood 
and poor appetite after a loss, the  diagnosis of a withdrawal syndrome should be 
strongly considered,3,14 rather than onset of a new mental health condition co- 
incidentally occurring at just the moment that the mediction was stopped. Withdrawal 
symptoms can be new and qualitatively different from the patient’s original condition, 
while relapse is reminiscent of it.13 Sometimes, the patient will provide the clue them-
selves when they say ‘This is nothing like my original condition.’4

However, sometimes the symptoms experienced in withdrawal are very difficult to 
differentiate from the patient’s underlying condition. This may be because some people 
are prone to characteristic symptoms – for example obsessive thinking or low mood – in 
periods of stress, whether that stress is psychological, or physiological, such as in medica-
tion withdrawal. This presentation of worsening of underlying symptoms in withdrawal 
is often referred to as ‘rebound symptoms’ (see below).15

Response to re- instatement

Another means of distinction is the time taken for symptoms to resolve on re- instatement 
of a psychiatric medication: for withdrawal symptoms this will be more rapid than 
for relapse, as demonstrated by resolution within a few days of re- instatement of an 
antidepressant (after several days of placebo treatment) in a large study16 – withdrawal 
symptoms may even improve within a few hours of re- instatement. However,  
re- instatement might be less successful when it is delayed for months after the onset of 
withdrawal symptoms.6

The major distinguishing features between withdrawal and relapse are summa-
rised in Table 1.2. Of course, a clinician should continue to be vigilant for genuine 

table 1.2 Distinguishing features between psychiatric drug withdrawal symptoms and relapse of an underlying 
condition.

Withdrawal symptoms relapse

Time of onset Often within hours or days of reducing or 
stopping a psychiatric medication (but can be 
delayed for long- acting drugs – and sometimes 
even for short- acting medications as well)

Usually weeks or months after stopping 
a psychiatric drug (depending on the 
characteristic periodicity of the condition)

Duration Can range from days to months (or, sometimes, years) Variable

Response to 
re- instatement

Improvement can be within hours or days 
(especially if re- instatement occurs soon after 
symptoms onset)

Usually delayed

Distinctive 
symptoms

Characteristic accompanying symptoms e.g. 
dizziness, headache, sweating, muscle ache; brain 
‘zaps’ may be pathognomonic. Any symptoms 
not present in the underlying condition (including 
psychological symptoms)

Episodes of individual patients have 
typical characteristics
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relapse of the patient’s  underlying condition, which may come on weeks or months 
after treatment is stopped and may have characteristics that are quite typical for the 
patient.

Distinguishing withdrawal symptoms from new onset of a psychiatric 
or medical condition

In addition to withdrawal effects being diagnosed as a relapse of an underlying 
mental health  condition, many patients report that they have had withdrawal symp-
toms mis- diagnosed as the onset of a new psychiatric condition.4,17,18 As symptoms 
of psychiatric drug withdrawal can include  agitation, anxiety, depressed mood, 
panic, obsessive thoughts and in some cases manic and psychotic symptoms (in 
people who have not experienced these symptoms previously) as well as a range of 
behavioural disturbances, these can be mis- diagnosed as a variety of mental health 
conditions including agitated depression, bipolar disorder, psychotic disorders, 
psychosomatic disorders, panic and other anxiety disorders.4,15,17 It should be con-
sidered that the onset of a de novo psychiatric disorder that  happens to coincide 
with the process of stopping medication is less likely than experiencing quite typical 
 withdrawal symptoms on stopping.17

Withdrawal symptoms can also be mis- diagnosed as a new- onset medical condition, 
or placed in the category of ‘medically unexplained symptoms’ or functional neurologi-
cal disorder, or even attributed to malingering (Table 1.3).17 This interpretation likely 
arises because of the wide array of symptoms that psychiatric drug withdrawal can 
produce and a lack of familiarity with withdrawal symptoms.17 There are numerous 
overlapping symptoms of psychiatric drug withdrawal with these conditions: tremor, 
weakness (functional neurological disorder); fatigue, tiredness (chronic fatigue syn-
drome) and numerous symptoms that could be grouped under the category of ‘medically 
unexplained symptoms’ when the symptoms are not attributed to psychiatric drug 
 withdrawal.17 These misdiagnoses can lead to a  failure to recommend appropriate 
treatment, extensive medical investigation and a  feeling on behalf of patients that they 
were not listened to.17

table 1.3 Potential mis-diagnoses of drug withdrawal syndromes.

Mis- diagnosis of psychiatric drug withdrawal Psychiatric drug withdrawal symptoms which overlap 
with diagnostic criteria

Onset of new psychiatric diagnosis (e.g. agitated 
depression, mania, anxiety disorder, depression, 
psychotic episode)

New onset of anxiety, depression, panic attacks, agitation, 
obsessive thinking, insomnia, worry, suicidality, and more 
rarely, de novo manic or psychotic symptoms

Chronic fatigue syndrome Fatigue, insomnia, muscle aches

Medically unexplained symptoms/ Functional 
neurological disorder

Tremor, muscle weakness, muscle spasm, pain, fatigue

Stroke, neurological disorder Muscle weakness, ‘electric zaps’, tremor, headache, visual 
changes, vertigo, unsteadiness on feet, sensory changes
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Specific issues in psychiatric drug withdrawal

rebound symptoms

A specific sub- set of withdrawal symptoms identified by many commentators are 
rebound  withdrawal symptoms, which are defined as a rapid return of the patient’s origi-
nal symptoms at greater intensity than before treatment.1,2 This phenomenon may occur 
because people have characteristic patterns of thoughts or feelings that are triggered by 
the process of withdrawal. For example, on exposure to an anxiogenic substance (such 
as high doses of caffeine), many people are likely to experience anxiety, but the nature of 
that anxiety is likely to be expressed idiosyncratically for each individual and  influenced 
by their usual expression of anxiety (e.g. health- related, obsessive), despite being clearly 
chemically induced. This seems to apply in the process of withdrawal as well where typi-
cal patterns of thoughts and feelings are stimulated by the withdrawal process.3,4 This 
may present a particularly confusing presentation for both the clinician and patient to 
distinguish from relapse. Quick resolution on dose increase, resolution over time with no 
change to medication dose and the accompaniment of these familiar symptoms with 
other symptoms (physical or psychological) of withdrawal can help to characterise these 
symptoms as rebound withdrawal symptoms rather than relapse4,5 – but sometimes this 
distinction may be challenging.

Delayed onset withdrawal effects

Delayed onset withdrawal effects are widely recognised for drugs with long half- lives 
such as fluoxetine,6 because the onset of symptoms is delayed by the long elimination 
half- life of its active metabolite norfluoxetine (7–15 days). However, it has also been 
observed that withdrawal effects from other psychiatric drugs, even those with short 
half- lives can also emerge for the first time after weeks and sometimes months.6,7 For 
example, in one analysis, the mean time to onset of withdrawal symptoms following 
discontinuation or reduction of dose of SSRIs was 4.5 weeks, with a standard deviation 
of 13 weeks, indicating that some patients experienced onset of  withdrawal symptoms 
up to 4 months after stopping their antidepressant.7 Vigilance for withdrawal effects 
should be maintained even weeks after psychiatric drugs are ceased, especially when 
typical physical symptoms are reported. A lack of recognition of delayed onset with-
drawal effects is likely responsible for mis- diagnosis in some patients.4

Withdrawal akathisia

Although there are myriad psychological and physical withdrawal symptoms from 
 psychiatric drugs, perhaps the most distressing potential consequence is akathisia, a 
 neuropsychiatric condition, characterised by severe agitation, restlessness and a sense of 
terror.8–11 This condition is most often recognised as a side effect of antipsychotic use, but 
it has also been observed to occur in withdrawal from various psychiatric medications, 
including antidepressants and benzodiazepines.8–12 Patients report a very distressing 
subjective feeling of restlessness and dysphoria, and they often fidget, pace, rock and are 
unable to sit or stand still. However, akathisia can also manifest more subtly without 
obvious motor symptoms, typified by terror and a subjective  feeling of restlessness.13
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The pathophysiology is poorly understood, with leading theories implicating a reduc-
tion in dopaminergic activity in the mesocortical pathway projecting from the ventral 
tegmental area to the limbic system and prefrontal cortex, leading to suppression of the 
usual inhibitory effects on motor function, producing unwanted involuntary move-
ments.12 Other theories implicate changes to serotonin and noradrenaline levels that 
can have indirect effects on dopaminergic activity.14

This pronounced state of agitation can be mis- diagnosed as a manic state,10 an anxi-
ety disorder, a panic disorder, a personality disorder, ADHD, health anxiety, restless leg 
disorder and functional neurological disorder, or a factitious disorder by clinicians 
unfamiliar with the syndrome in psychiatric drug withdrawal.12,15,16 It has been associ-
ated with increased suicidality because of the distress and agitation it engenders.12,15,17

Protracted withdrawal syndrome

Severe and persistent withdrawal syndromes (months or years) are recognised for a 
range of psychotropic medications, including benzodiazepines, antipsychotics and anti-
depressants.2,3,9,17 Protracted withdrawal syndrome, sometimes called post- acute with-
drawal syndrome (PAWS) or persistent post- withdrawal syndrome (PPWS) or prolonged 
withdrawal syndrome, occurs in an unknown proportion of patients after stopping 
psychiatric medications.9,17,18 This syndrome has long been neglected or minimised,17 
with poor education about its existence leading to mis- attribution of these symptoms to 
relapse or the emergence of new mental health conditions.4,5,17,19 Protracted withdrawal 
symptoms are thought to be caused by changes to the brain secondary to exposure 
(generally long- term) to psychiatric drugs, which persist for months and years after 
stopping;2,17,20 with speculation that for some patients these effects may be permanent, 
or very slowly reversible.2 The long- lasting brain changes that persist after long- term 
psychiatric drug use has ceased is consistent with these clinical observations.21,22 These 
long- lasting symptoms may cause considerable disruption and disability in people’s 
lives and the lack of recognition by clinicians often compounds the difficulties experi-
enced by such patients.9,17

Withdrawal symptoms during maintenance treatment

Missed doses causing withdrawal symptoms

Although psychiatric drug withdrawal symptoms are most often discussed when the 
dose is being deliberately reduced or medication stopped, it is a common occurrence 
even during maintenance treatment. After a patient has been taking a psychiatric medi-
cation daily for only a few weeks, doses that are accidentally missed, skipped, taken in 
the wrong dosage or even taken a few hours late (depending on the half- life of the 
medication) may result in withdrawal symptoms.23–26 These odd withdrawal symptoms 
might be reported to the clinician as sudden onset psychological or physical symptoms 
(e.g. dizziness, headache or mood changes).

Insomnia or other psychological withdrawal effects might be mis-identified as emerg-
ing treatment resistance or worsening of the original condition.27,28 If not recognised, 
intermittent dosing may bring about the additional risk and expense of inappropriate 
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medical care and prescriptions.29 Departures from a regular dosing schedule are com-
mon among patients, with estimates for  irregular dosing being 50% or more.30,31

Withdrawal symptoms after switching psychiatric medications

Withdrawal symptoms may also emerge after a switch from one psychiatric drug to 
another, although there has been almost no research on the incidence of withdrawal 
symptoms in the process of switching.4 Various techniques for switching have been sug-
gested,32 though evidence is lacking for the best way to switch psychiatric medications 
to minimise the risk of withdrawal and other adverse effects.6 The more dis- similar the 
pharmacodynamic actions (receptor targets) of two psychiatric drugs the more likely 
they are to give rise to withdrawal symptoms on switching. Care should be taken not 
to mistake withdrawal symptoms from the psychiatric drug being stopped for adverse 
reactions to the new drug or manifestation of new psychiatric symptoms.33 Slower 
cross- titration of psychiatric drugs may minimise the risk of withdrawal effects.
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how to Deprescribe Psychiatric Medications Safely

Although there is somewhat limited research evidence on how to stop psychiatric drugs, 
some advice can be offered by using data from existing studies, an understanding of the 
pharmacology of psychiatric drugs as well as lessons from practical clinical experience 
(including patient- reported experience).1–5 In light of a lack of definitive empirical evi-
dence, shared decision making between the patient and clinician may be the best 
approach to managing the uncertainty.6,7

Stopping psychiatric medications can be a difficult process for a significant propor-
tion of patients.1,8–11 However, by applying pharmacological principles and taking care 
to modify the rate of reduction to manage withdrawal effects for a given patient, the 
tapering process can often be made more tolerable. The broad principles for tapering 
off psychiatric drugs are:

 ■ taper gradually (over months more often than weeks, and sometimes longer) unless 
there are urgent risks to manage;

 ■ taper at a rate that the individual finds tolerable;
 ■ taper in a hyperbolic pattern of dose decrements (so that dose reductions become 
smaller and smaller as total dosage gets lower); and

 ■ taper to low doses before stopping, so that the final reduction to zero in not greater 
(in terms of effect on target receptors) than the reductions previously tolerated3 
(example for a generic drug shown in Figure 1.2).

In this section, we examine the practical aspects of tapering in clinical practice using 
receptor occupancy as a guide to enable tapering in a pharmacologically rational manner 
with the following steps:

 ■ Step 1: estimate the size of the initial reduction and implement this;
 ■ Step 2: monitor subsequent withdrawal symptoms;
 ■ Step 3: make decisions about further dose reductions based on this experience; and
 ■ Step 4: continue this iterative process through to discontinuation or partial reduction.
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Figure 1.2 Example of hyperbolic tapering of a psychiatric medication. Dose reductions are shown on the x- axis, 
with increasingly small reductions producing equal- sized reductions in receptor occupancy (on the y- axis).
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We also review the practical issues of making up small doses or doses that are interme-
diate between existing tablet dosages of psychiatric medications from liquid prepara-
tions, or alternatives, as well as some of the psychological issues encountered during 
tapering.

the neurobiology of tapering

As described previously, during long- term use of a psychiatric drug, the brain and body 
make adaptations to the drug to maintain homeostasis.12,13 These adaptations are the 
key component of physical dependence.13,14 The particular adaptations made in response 
to different psychiatric drugs depend on the receptor targets of the drug, and whether 
they are antagonists or agonists. There is evidence that these changes can persist for 
months or years after stopping in some patients,15,16 a suggestion supported by findings 
in animal studies.15,17

Gradual tapering – theoretical aspects

These adaptations explain why when a psychiatric drug is stopped abruptly (as in 
Figure 1.3a),  withdrawal symptoms are likely to occur. This action produces a large 
discrepancy between the level of drug the system ‘expects’ and the reduced level of 
actual drug action.13,18 The duration of withdrawal symptoms is largely determined by 
the time required for adaptations to the presence of the drug to resolve (i.e. to re- adjust 
to the absence of the drug),18 and not the time taken for the drug to be eliminated from 
the system.15,19,20

Alternatively, if the drug is reduced by small amounts and adequate time permitted 
before the next reduction in order for the brain to adjust to this lesser amount of drug 
(i.e. a new homeostatic equilibrium to be established), the risk of withdrawal effects (and 
their severity) is likely to be minimised (Figure 1.3b).2 This can be thought of the differ-
ence between jumping from the top of a building to the ground (stopping a drug abruptly) 
versus going down storey by storey from the top of a building (tapering a drug).

Theoretically, lesser amounts of homeostatic disruption brought about by more grad-
ual dose reductions result in reduced risk of severe (and, perhaps, long- lasting) with-
drawal symptoms;1,20 a principle which is now supported by some empirical studies.21,22 
Psychiatric drugs or formulations with longer half- lives may lessen withdrawal symp-
tom risk further by minimising the degree of homeostatic disruption (e.g. drugs deliv-
ered in depot formulations).23,24 Even smaller reductions of dose may further reduce 
withdrawal symptoms (Figure 1.3c)  – analogous to taking even smaller steps down 
from the top of a building, allowing the brain to make small  re- adjustments in its 
homeostatic equilibrium over a period of time.

Another useful analogy may be ‘the bends’ that is experienced by scuba divers when 
rising too quickly to the surface after a deep dive. Their bodies adapt to the greater 
depth and on rising to the surface of the water they experience uncomfortable symp-
toms called ‘the bends’. The condition is  prevented by slowly rising to the surface, 
allowing time for the body to adapt to the lower pressure conditions. The faster one 
rises the more likely ‘the bends’ are to occur. Successful prevention involves a stepped 
titration to  sea-level pressure based on the person’s response. If symptoms of ‘the bends’ 
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Figure 1.3 The neurobiology of tapering. In this diagram, the homeostatic ‘set- point’ of the brain is shown in 
black and  psychiatric drug levels are shown in purple dashed lines. Adapted from Horowitz and Taylor (2021).2 The 
shaded grey regions represent the degree of risk of withdrawal symptoms: the larger the area the greater the risk of 
withdrawal. (a) (1) and (2) The brain adapts to levels of a drug used over time. (3) The medication is abruptly ceased 
and plasma drug levels drop to zero (exponentially, according to the elimination half- life of the drug). This difference 
between the homeostatic set- point (the ‘expectations’ of the system) and the level of drug in the system (dashed 
purple line) is experienced as withdrawal symptoms. (b) (3) Tapering: when a drug is reduced step- wise, drug levels 
reduce exponentially to lower levels. At each step, there is a lag as the system adapts to a new level of drug, caus-
ing withdrawal symptoms (dashed arrows), but of lesser intensity (shaded area under the small, cupped curves) 
than the abrupt discontinuation shown in (a). A new (lower) homeostatic ‘set- point’ is established before further 
dose reductions are made. Drugs with longer half- lives may lessen withdrawal symptoms further by minimising the 
difference between the shifting homeostatic ‘ set- point’ and plasma levels. (c) (3) An even more gradual step- wise 
reduction, with even smaller risk of withdrawal symptoms (shaded area under the smaller, cupped curves). With 
permission of Elsevier.
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do occur the treatment is increasing pressure again and making even more gradual 
reductions subsequently. Similarly, for psychiatric drug withdrawal the more abrupt the 
change in level of drug the more pronounced the symptoms. An ounce of prevention is 
also worth a pound of cure because once significant disruption to the system is pro-
duced it is more difficult to reverse. If unpleasant symptoms arise, returning to a higher 
dose followed by more gradual dose reductions is generally the best approach.

empirical support for gradual tapering

The evidence for gradual tapering for specific drug classes will be explored more closely 
in the relevant chapters, but, generally, in studies in which psychiatric drugs are stopped 
more slowly, there is a smaller risk of relapse. Many of these analyses were performed 
by Baldessarini and colleagues: they demonstrated that relapse rates are higher for 
patients who stop their antidepressants, mood stabilisers or antipsychotics abruptly or 
rapidly compared to those who stopped them more slowly.25,26 For example, patients 
tapered off antidepressants rapidly had higher relapse rates than those tapered more 
gradually.26 These findings are supported by more modern studies that find that relapse 
rates are lower in people who taper off a variety of psychiatric drugs more slowly.3,4,27,28 
For example, in one meta- analysis, a small number of studies found that the relapse rate 
in people who taper off antidepressants over several months is no different to the relapse 
rate in people who  maintain antidepressants, while it is increased in those who taper off 
over weeks.28

These studies tell us two things: the first is that tapering more slowly seems to pro-
duce better outcomes. The second is that withdrawal effects must contribute to the 
reason that relapse rates are different when the rate of drug tapering is different. If 
relapse was simply the consequence of unmasking the untreated natural history of a 
patient’s underlying condition, the rate at which a drug was stopped would be immate-
rial.2 The rate at which, say, insulin is stopped has no bearing on relapse rates. For 
psychiatric drugs the nature of the process of discontinuation itself must be causally 
related to relapse.29 If it is agreed that it is not plausible that rate of tapering can worsen 
an underlying condition, it is therefore more likely that rapidly stopping induces with-
drawal effects (including effects on sleep, appetite, mood, anxiety and other psychiatric 
symptoms) which register on symptom rating scales as deterioration and are detected 
as relapse.2,29–31 In addition to this, and perhaps at the same time, abrupt withdrawal 
can de- stabilise an individual, leading to genuine relapse.25

Overall, tapering more gradually is likely to reduce the relapse rate, if only because 
withdrawal symptoms are minimised. This notion is strengthened by findings that more 
gradual tapering can reduce the risk of withdrawal effects with a number of psychiatric 
drug classes.3,13,32 The  probability that withdrawal effects are contributing to an increase in 
apparent relapse rate is also supported by the pattern of relapses that occur in discontinu-
ation studies where a disproportionate number of relapses occur in the first few weeks 
after stopping drugs.30,33–35 As there should be no intrinsic reason why patients should 
relapse at the same time (they would each presumably have their own idiosyncratic 
 periodicity of relapse), the early disproportionate preponderance of relapses suggests a 
withdrawal effect (withdrawal being most likely to occur at an early time point).30,33–35 
Gradual tapering may therefore minimise withdrawal effects and risk of relapse.
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hyperbolic tapering – theoretical aspects

In addition to the speed of tapering, the pattern of dose reduction is also likely to be 
important when trying to minimise withdrawal effects, and perhaps relapse, because of 
the  pharmacology of psychiatric drugs.2–4 The law of mass action dictates that when few 
molecules of a drug are present, every additional milligram of the drug will have large 
additional effects, because of  the large number of unoccupied receptors to act upon, 
whilst when larger amounts of the drug are present, receptors are increasingly saturated 
and so each additional milligram of the drug will have smaller and smaller incremental 
effects.36 This leads to a typical hyperbolic relationship between the dose of a psychiat-
ric drug and its effect on target receptors, as revealed by PET imaging of various psychi-
atric drugs: GABA- A occupancy in benzodiazepines, D2 dopaminergic blockade in 
antipsychotics and SERT occupancy for antidepressants. A generic relationship between 
a psychiatric drug and its target receptor is shown in Figure  1.4. The relationship 
between the dose of a psychiatric drug and its effect on its target receptors is very steep 
at small doses, with the curve flattening out at higher doses (often corresponding to the 
doses commonly employed clinically).

This hyperbolic relationship between the dose of a psychiatric drug and the effect on 
its major target receptors is not restricted to a single receptor target but applies to all 
targets of psychiatric drugs, including noradrenergic, dopaminergic, cholinergic, hista-
minergic and serotonergic receptors (which may each be responsible for the pathogenesis 
of some withdrawal effects),37 as the law of mass action dictates the nature of the effect 
on all these receptors.36,38 This relationship is  sometimes obscured in textbooks and 
academic papers by plotting dose–response relationships with drug dose on a logarith-
mic axis, giving the impression of a linear relationship between drug dose and effect, 
especially at intermediate doses.36,39 For some classes of drugs, including antipsychotics, 
antidepressants and  benzodiazepines, clinical effects – such as on symptom scores and 
adverse effects – have also been demonstrated to follow this hyperbolic relationship 
with dose.40–42 This is mirrored in cellular processes  – for example, extracellular 
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Figure 1.4 Linear versus hyperbolic tapering (a) Linear reductions of dose cause increasingly large reductions in 
effect on receptor targets, possibly associated with more withdrawal effects. (b) ‘Even’ reductions of effect at target 
receptors requires hyperbolic dose reductions. The final dose before stopping will need to be very small so that this 
step down is not larger (in terms of effect on the brain) than previous reductions.
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 serotonin levels show a hyperbolic relationship with dosage of antidepressants43 as do 
GABA- gated currents in response to diazepam in cellular models44 – suggesting that 
the effects of psychiatric drugs from the molecular level to the clinical level are all 
similarly hyperbolic in pattern.

Therefore, although tapering psychiatric drugs by linear amounts (for example, 
20mg, 15mg, 10mg, 5mg, 0mg) seems intuitively appealing (and practical, through 
splitting tablets), however, because of the hyperbolic relationship between dose of psy-
chiatric drug and effect on its receptor targets, this linear pattern of tapering will pro-
duce increasingly large reductions in effect on the target receptors (Figure 1.4a).

Whilst it is true that the relationship between dose of psychiatric drugs and effect 
on target receptor occupancy has not yet been shown to have a direct relationship 
to withdrawal effects, such a relationship remains highly plausible because all stud-
ied biochemical and clinical effects follow a hyperbolic relationship with psychiat-
ric drug dosage. This is also consistent with patient accounts, who report that 
withdrawal effects worsen as the total dose becomes lower.1,45 Given the pharma-
cology of psychiatric drugs, it is difficult to put forward a rationale for 
linear tapering.

It makes more sense to reduce the drug in such a way that produces an ‘even’ amount 
of  reduction in effect on target receptors – which entails hyperbolic dose reductions 
(Figure 1.4b). In this figure reductions of 20 percentage points of receptor occupancy 
are shown. It can be seen that reducing in a manner that produces the same- sized 
reductions in receptor occupancy requires  making dose reductions by smaller and 
smaller amounts. Note how small the final doses are required to be so that the final 
‘step down’ from the lowest dose to zero is not larger (in terms of effect at target recep-
tors) than the prior reductions in dose that have been tolerable for the patient (in 
Figure 1.4, this is 0.6mg). This is comparable to the manner in which planes land: they 
follow a hyperbolic pattern of descent, flattening out the angle of descent as they 
approach the ground to enable a soft landing.

The reduction regimens shown in the chapters dedicated to individual drugs follow this 
pattern of hyperbolic reductions, with more or less widely spaced steps in between 
doses. For each suggested regimen, the difference in receptor occupancy is preserved 
between the given steps, producing a pharmacologically rational regimen. This can be 
thought of as similar to the bellows on an  accordion – where the steps are equally 
spaced apart but can be compressed (analogous to tapering more quickly) or dilated 
(analogous to tapering more slowly) according to the degree to which the patient toler-
ates the withdrawal process.

Note: A percentage point means one point on a scale. For example, 80% receptor occupancy 
when reduced by 20 percentage points will produce 60% receptor occupancy. This is distinct from 
reducing 80% by 20% which will give 64% receptor occupancy.

To taper at an ‘even’ rate, dose decreases are made such that the degree of receptor occupancy is 
reduced by the same number of percentage points of receptor occupancy at each step of the 
reduction regimen.
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empirical support for hyperbolic tapering

Although there has been limited research into tapering practice, there is some empiri-
cal support for tapering according to this hyperbolic pattern of dose reduction for 
some psychiatric drugs using ‘tapering strips’.32,46 ‘Tapering strips’ are composed of 
compounded tablet formulations of small doses of psychiatric medication – for example 
5mg, 2mg, 1mg, 0.5mg, 0.2mg and 0.1mg of a drug –  packaged into plastic pouches 
(similar to the way in which different change is made up by small denominations of 
coins) in such a way as to produce very gradual dose reductions (with the reductions 
slowing down at lower doses): for example 20mg, 19mg, 18mg, 17mg ... 1mg, 0.7mg, 
0.5mg, 0.2mg, 0mg. These tapering strips are arranged in a hyperbolic pattern so that 
reductions are made by smaller and smaller amounts as total dosage gets lower. 
Several studies have now demonstrated that many patients on long- term antidepres-
sants who have been unable to taper using conventional approaches are able to stop 
their antidepressants when following this pattern of hyperbolic dose reduction32,46,47 
and are able to remain off their medication at long periods of follow up (1–5 years).47

Other studies have shown that the risk of relapse when reducing dose of antipsy-
chotic follows a hyperbolic pattern – when dose reductions are made from high doses 
there is only a minor increase in risk of relapse, but as doses become lower the risk of 
relapse increases hyperbolically, mirroring the receptor occupancy of antipsychotics.48,49 
This suggests that tapering of antipsychotics that adjusts for this effect (i.e. tapering 
hyperbolically) might minimise the risk of relapse. Some  evidence for this suggestion 
exists in an antipsychotic reduction study performed with exponential  reductions (i.e. 
reducing by one-quarter of the most recent dose every 6 months), which showed many 
patients were able to reduce their dose of antipsychotic by half or three-quarters with-
out an increased risk of relapse.50

In the UK, NICE recommends tapering according to a proportionate pattern – that is, 
by a proportion of the most recent dose, so that the size of dose reductions becomes 
increasingly smaller as the total dose gets lower, a simple approximation of hyperbolic 
tapering – for several psychiatric medications, including antidepressants,  benzodiazepines, 
and z- drugs, as well as opioids.51
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Practical options for prescribing gradually tapering doses

The dose forms available for psychiatric drugs are those marketed for therapeutic use, 
not for hyperbolic tapering. For many drugs, it is therefore difficult to find dose forms 
that are anywhere near small enough for such tapers. The smallest available tablets pro-
duce high receptor occupancy such that going from this tablet (or even a quarter of the 
smallest available tablet) to zero would cause a very large reduction in effect, producing 
substantial withdrawal symptoms for some patients.1,2 NICE guidance on stopping anti-
depressants recommends, for example, ‘if once very small doses have been reached, slow 
tapering cannot be achieved using tablets or capsules, consider using liquid preparations 
if available’.3 The Royal College of Psychiatrists’ guidance on ‘Stopping antidepressants’ 
provides examples throughout involving splitting tablets or using liquid versions of anti-
depressants to make up doses that cannot be made up by splitting existing tablet formu-
lations.4 This approach can be usefully applied to other psychiatric drugs as well.

To prepare dosages that allow steps in between or lower than doses widely available in 
tablet formulations, one or more of the following licensed methods can be used to facilitate 
gradual tapering:

 ■ splitting tablets using a tablet cutter
 ■ using manufacturers’ liquid preparations

There are also off- licence methods that many patients use to make up these small doses 
including:5–8

 ■ custom compounding of medications into tablets, capsules or liquids
 ■ opening capsules to count or weigh beads
 ■ dispersing (or sometimes dissolving) medication available in tablet or powdered 
(in capsules) form in water or other diluents

every- other- day dosing

As current tablet formulations of many psychiatric medications do not permit pharmaco-
logically informed tapering regimens as outlined above it is tempting to make dose reduc-
tions by having patients take their dose every other day or every third day so that their 
average dose each day is reduced. However, this method is not recommended for most 
psychiatric drugs, other than those with long elimination half- lives.5,9 The half- lives of 
many psychiatric drugs are 24 hours or less, so dosing every second day will cause plasma 
levels of the drug to fall to one-quarter, or less, of peak levels before the next dose. It is 
widely recognised that skipping doses can induce withdrawal effects from psychiatric 
drugs,10,11 something which patients routinely report,5 and every- other- day dosing to taper 
has similar consequences. Some exceptions to this rule, such as drugs with longer half- lives 
(or metabolites with longer half- lives), for example, fluoxetine or diazepam, are discussed 
in the relevant chapters.

Splitting tablets using a tablet cutter

Many tablets can be easily divided into halves (or quarters if they are round) using 
cheaply available tablet cutters.12 Using tablet cutters is more accurate for dividing 
tablets than either splitting by hand (for scored tablets), cutting with scissors or using a 
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kitchen knife (for unscored tablets).13 Although in older methods of manufacturing, 
active medication was not evenly distributed throughout a tablet, this is no longer the 
case.14 Tablet splitting is widely employed with almost one quarter of all drugs admin-
istered in primary care being split.15 Although there are concerns that the splitting pro-
cess may not be completely accurate,16 this can be mitigated by storing the remainder 
of the tablet fragment to be used over subsequent days, meaning that the correct dose 
will be received over 2 or 4 days. Tablet cutters have the advantage of closing as they 
are used and so retain both halves of the tablet being cut.

This technique may be helpful for the first few steps of a reduction regimen but may 
not be suitable after this stage as the doses required will be smaller than one-quarter of 
the smallest available tablet for some medications. Small variation in dose from day to 
day whilst at higher doses of medication is unlikely to cause withdrawal issues for most 
people (although these differences can become more critical at lower doses). Sustained- 
release, and extended- release tablets can also be split, with the understanding that 
splitting these types of tablets to some extent compromises their sustained- release prop-
erties, and may in some cases convert them to immediate- release formulations, which 
may need to be taken in divided doses two (or three) times a day, depending on their 
elimination half- lives.8

Solutions and suspensions

The difference between solutions and suspensions should be noted. When a substance 
is soluble enough in a solvent it will dissolve and form a solution. The substance will be 
evenly distributed in the solution once it is completely dissolved. An example is sugar 
in hot tea. When a substance is not very soluble in a solvent it will form a suspension, 
which is a heterogenous mixture of a fluid (usually called a ‘vehicle’) with solid particles 
spread throughout. An example is fine particles of sand suspended in a bucket of water. 
The particles will eventually settle if it is left to sit long enough. The speed of settling 
depends upon the size of the particles and the viscosity of the vehicle. Often suspensions 
are made with a viscous vehicle, like syrup (e.g. Ora Plus), as this slows down the pro-
cess of settling.6 Psychiatric drug tablets will often form suspensions in water as they 
are often only partially soluble.7 In this case there may be visible material in the sus-
pension, composed of both tablet filler and active medication. Vigorous shaking of such 
a suspension will cause the suspended drug particles to be more evenly distributed 
throughout the suspension so that each given volume contains equal amounts of drug. 
This is why it is so important to vigorously shake suspensions before any manipula-
tion – such as removing a volume, or diluting it further – and before consuming a por-
tion. Drug molecules will not be damaged by vigorous shaking.

Manufacturers’ liquids

The most widely available option for making up doses that are smaller than those avail-
able in tablets is liquid versions of a drug. For some psychiatric drugs, liquid versions are 
available. These bottles of liquid usually contain a fixed amount of drug in 5mLs of liquid 
but sometimes come with a droplet mechanism which generally provide small drops (often 
0.1mL) when the bottle is held upside down. This droplet mechanism allows only specific 
doses to be given – for example, 2mg per drop, so multiples of 2mg can be administered, but 
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half drops cannot. Alternatively, the droplet mechanism from these bottles is removable, 
and this allows the use of a small oral syringe to draw up small amounts of liquid, giving 
greater precision (for example, using a 1mL syringe, with 0.01mL gradations).

Some – but not all – liquid formulations are more expensive than tablets. For those liq-
uid formulations that are more expensive, short- term use of this formulation might lead to 
a reduction in aversive effects from the discontinuation process and longer- term savings if 
the medication is successfully ceased17 as well as a reduction in the burden of adverse 
effects to the patient and healthcare system.18

Off- licence options for making small doses of medications

Regulatory authorities approve formulations of drugs on the basis that these formula-
tions provide a precise and accurate dosage and are stable, both chemically and biologi-
cally, over the period indicated by the stated expiry or expiration date. Any alteration 
to these approved formulations renders use ‘off- label’. This includes the crushing of 
tablets and dilution of liquid formulations. It is important to note that dose precision 
and stability often cannot be formally guaranteed by the manufacturer in these  
situations. However, some manufacturers do assure stability for some situations and in 
other cases research has confirmed chemical stability.

Whilst it may represent an unlicensed (‘off- label’) use to open capsules, crush tablets 
or make extemporaneous suspensions, the General Medical Council (GMC) guidance 
on this matter states that doctors are permitted to prescribe medications off- licence 
when ‘the dosage specified for a licensed medicine would not meet the patient’s need’.19 
In the UK, for example, a medical practitioner can authorise the use of unlicensed 
medication (according to the Medicines Act 1968).7 This is echoed by the NHS 
Pharmaceutical Quality Assurance Committee in their Handbook of Extemporaneous 
Solutions: ‘some patients have special clinical needs that cannot be met by licensed 
medicinal products or by a viable alternative option. In these circumstances it would be 
inappropriate to curtail the patient’s treatment, as this would have a detrimental effect 
on their condition’.6 In the USA, such usage is also considered ‘off- label’ or ‘unap-
proved’ use by the FDA, which, however, explains that ‘healthcare providers generally 
may prescribe the drug for an unapproved use when they judge that it is medically 
appropriate for their patient’.20

Dilutions of manufacturers’ liquids

The manufacturers’ liquid versions of some psychiatric drugs are often quite concen-
trated – for example citalopram comes as a 40mg/mL solution.21 As greater errors are 
found when measuring less than 20% of the labelled capacity of a syringe22 and the 
smallest syringe widely available is a 1mL syringe, the smallest dose that could be 
measured accurately with a syringe is 8mg (0.2mL). This means that dilution of these 
liquids is often necessary to make the small doses needed by some patients. Citalopram, 
for example, can be diluted in water or juice according to their Summary of Product 
Characteristics (SmPC) approved by the Medicines and Healthcare products 
Regulatory Agency (MHRA) in the UK.21 The FDA also recommends that sertraline 
liquid is diluted in water or juices before administration.23 This allows formulation of 
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the very small doses suggested to facilitate tolerable tapering of different psychiatric 
medications (Box 1.1). The SmPC and FDA guidance both advise that such dilutions 
be consumed ‘immediately’, which may be  interpreted as within an hour of 
preparation.21,23

It is likely that this recommendation is based on the remote possibility that chemi-
cal stability is compromised by dilution. Studies have found that there was less than 
5% degradation over 8 weeks for fluoxetine solution in fruit juice, or other common 
diluents, as assessed by high- performance liquid chromatography.24 Similarly, citalo-
pram solution in water showed no significant degradation over 30 days when stored 
in the dark.25

The biological stability (referring to a drug’s susceptibility to microbial contamina-
tion) of psychiatric drug dilutions has not been formally evaluated but this is likely to 
be unproblematic if solutions are stored in a refrigerator for several days. Some of the 
manufacturers’ labels do not specifically state that a solution of a psychiatric drug can 
be diluted in water but if these drugs are dissolved in water, further dilution in water 
should be acceptable in terms of drug solubility.

Custom compounding of individualized dosages

Compounded liquids (e.g. ‘Specials’ in the UK)

For some psychiatric medications that are not made by their manufacturer into liq-
uid formulations, liquid versions can be compounded at specialist pharmacies (for 
example, some psychiatric medications are available as prescription ‘Specials’ in the 
UK).

Box 1.1 Steps required to measure out a small dose of a psychiatric medications, by 
diluting a manufacturer’s oral solution. Other doses can be made following similar rules. 
Pharmacists will be a useful source of advice on these issues.

To deliver a psychiatric drug at a dose of 2mg from a liquid concentration of 40mg/mL made by the 
manufacturer:

 ■ First verify the biological equivalence between the liquid version and the tablet version of the 
drug as sometimes different salts are used.

 ■ In the case of equal bio- availability 2mg of liquid drug is equivalent to 2mg of drug in tablet 
form (otherwise a bio- equivalence calculation should be made).

 ■ Volume of liquid drug required = mass/concentration = 2mg/ (40mg/mL) = 0.05mL.
 ■ The smallest volume that can be accurately measured with a 1mL syringe is 0.2mL; therefore a 
dilution is required.

 ■ Most liquid drugs (which are dissolved in water) can be mixed with water, or juice.21

 ■ 0.5mL of this solution can be mixed with 4.5mLs of water to produce a solution with a concentra-
tion of 4mg/mL (a 1 in 10 dilution).

 ■ Concentration = mass/volume. Therefore, volume = mass/concentration.
 ■ Volume of this diluted solution required = 2mg/ (4mg/mL) = 0.5mL (which can be measured 
accurately with a 1mL syringe).

 ■ Many drug labels for liquid versions of drugs recommends that this solution is consumed 
‘immediately’,21 which might be interpreted as meaning within an hour of preparation.
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Compounded capsules or tablets

Some pharmacies are able to make up custom- made doses of medication in tablet or 
capsule form. Sometimes this will remove slow- release characteristics of the medica-
tion, which will have to be taken in immediate release form, sometimes necessitating 
dosing more than once a day. This should be verified with the pharmacy.

One such option is pre- packaged customised formulations of tablets that allow grad-
ual reductions, made by a Dutch compounding pharmacy that produces ‘tapering 
strips’, as an unlicensed medication.26,27 As mentioned above, these ‘tapering strips’ 
involve making up smaller formulations of many psychiatric medications than are 
 currently available in tablet form, for example, 0.1mg or 0.5mg of a medication and 
preparing pouches of medication that contain a number of small tablets in order to 
make up hyperbolically decreasing dose regimens that are able to go down to very 
small final doses before stopping (e.g. 0.1mg of citalopram). Additionally, this 
 compounding pharmacy also allows doctors to order customised reduction regimens, 
which facilitate any desired reduction trajectory.

Dispersing tablets

When liquid formulations are not available, many tablets that are not enterically 
coated or sustained-  or extended- release can be crushed to a powdered form and/or 
dispersed in water, as indicated by guidance for patients with swallowing difficulties.7,28 
The contents may sometimes taste bitter and some drugs may have a local anaesthetic 
effect on the tongue.7 Crushing and dispersing will not greatly alter these medications’ 
pharmacokinetic properties (their rate of gastrointestinal absorption will be increased 
as they are more easily absorbed), according to the FDA medication guide8 and the 
Royal Pharmaceutical Society (RPS) guidance on crushing, opening or splitting oral 
dosage forms.12

Many immediate- release tablets will simply disperse in water after a few minutes, aided 
by stirring or shaking.29 Some formulations of psychiatric medications come as orodis-
persible tablets, such as mirtazapine or olanzapine. These tablets are designed to rapidly 
disintegrate on the tongue without the need for water. However, guidelines for people 
who have swallowing difficulties, like the NEWT guidelines in the UK,7 and similar guid-
ance in the USA30 indicate that they will also disperse in water (generally quickly) and the 
suspension formed can be used to administer the drug to the patient.7

The Specialist Pharmacy Service in the NHS provides instructions on how to admin-
ister antidepressants to people with swallowing difficulties, recommending that citalo-
pram, escitalopram, paroxetine and sertraline can all be crushed and/or dispersed in 
water and that fluoxetine capsules can be opened and dispersed in water.28 Crushing 
can be performed with a spoon or a mortar and pestle and will help the drug to dissolve 
more quickly. For example, application of the above  principles for gradual tapering 
could involve dispersing a 10mg tablet in 100mL of water (by shaking or stirring) and 
then  discarding 5mL of the suspension with a syringe to administer a dose of 9.5mg 
when the remaining 95mL is consumed.

As some psychiatric medications are poorly soluble in water, it should be noted that 
mixtures made by dispersing a tablet in water are often suspensions (not solutions). 
Flakes or particles visible in a suspension are a combination of excipients (or ‘fillers’) 
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and active drug. Care should be taken to vigorously shake a suspension to ensure even 
dispersion of drug.29 Some sustained- release and extended- release drug forms contain 
a binder that will thicken when added to liquid and so cannot be crushed and 
 dissolved in an aqueous solution. If an enteric coating, which protects a drug from the 
acidic environment in the stomach, is removed by crushing the tablet, the in vivo drug 
degradation will increase, with less drug available to produce the desired clinical 
effect.12 Issues regarding specific drugs are discussed in subsequent chapters.

Opening capsules to count beads

The extended- release forms of various psychiatric drugs, when delivered as gelatine 
capsules filled with tiny beads, may be opened and the beads emptied out, as suggested 
by guidelines for patients with difficulty swallowing tablets or capsules.7 The pharma-
cokinetic properties of beads are retained if the capsules are opened and the beads are 
exposed to air for medications like duloxetine and venlafaxine.31,32 These drugs can 
then be tapered by progressively removing more beads at designated intervals to grad-
ually reduce the dose. This method requires some amount of manual dexterity and so 
will not be appropriate for all patients. The beads can be weighed or counted. This 
should be done with clean and dry hands (or using an instrument like a ruler or pair 
of tweezers). The number of beads to be taken will need to be placed back into the 
original capsule or another gelatine capsule bought from a pharmacy or online. The 
beads should not be swallowed without a capsule as there are some reports of throat 
irritation occurring.33

Each capsule contains the same weight of drug but, because the beads vary in size, 
they may have different numbers of beads. The average number of beads in three cap-
sules might be used to  estimate the number in each capsule. Doses in milligrams can 
then be converted into the number of beads required. For example, if a 30mg capsule 
contains, on average, 250 beads, then to achieve a dose of 6mg 50 beads are needed. 
Beads can be kept in a suitable container for a couple of days as their enteric coating is 
stable in air.34 This is an off- label use of the drug.
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Psychological aspects of tapering

Tapering off psychiatric drugs can be a difficult process, leading to numerous withdrawal 
symptoms described in subsequent chapters, as well as risking relapse. Although there 
are ways of coping with specific distressing withdrawal symptoms, which will be discussed, 
it is generally best to avoid overly distressing symptoms because they can impair social 
and professional functioning, precipitate relapse and cause a patient to become fearful of 
the process of reducing their medication or of ever stopping it.1 Although there may be 
exceptions, most people do not do well by ‘white- knuckling’ through the process of very 
severe withdrawal effects. Furthermore, while there has been limited research in the area, 
it seems to be the case that more severe withdrawal symptoms arising from rapid reduc-
tions may increase the risk of a protracted withdrawal syndrome in the long run.1–3

Many people cannot tolerate severe withdrawal effects and will return to a full dose 
of  medication, or seek other medications to manage their symptoms, and occasionally 
severe withdrawal effects can lead to hospital admissions or suicidality because they are 
so aversive.4–6 So the main approach to manage withdrawal symptoms during the pro-
cess of discontinuing psychiatric medications should be to reduce the dose gradually 
enough to avoid severe withdrawal symptoms in the first place. Generally, if symptoms 
are too severe, the reduction schedule should be halted until these symptoms resolve. In 
the case of intolerable withdrawal symptoms then the dose should be increased and 
held there until the symptoms resolve, before  progressing at a more gradual rate (with 
smaller dose reductions, and/or longer periods between dose reductions).

There are several techniques that may be helpful to cope with withdrawal symptoms – 
derived from both the academic literature and extensive patient experience.1,7–9 There are 
a few interventions which have some evidence in supporting patients during tapering – 
for example mindfulness based cognitive therapies in antidepressant withdrawal.9,10 
While these forms of therapy, especially mindfulness, seem to be helpful with the process 
of discontinuation, it is unlikely that any psychological therapy can substitute for gradual 
tapering titrated to the ability of the individual patient to tolerate the process,1 as evi-
denced by some negative findings for these interventions.11,12

Many patients report that it is useful to be clear, and to be reminded, that the symp-
toms that are experienced during the withdrawal process are of a physiological origin 
due to decreasing the drug rather than conferring on these symptoms an existential 
weight they do not merit.7 In peer- led withdrawal communities these symptoms are 
referred to as ‘neuro- emotions’, denoting emotions that arise because of withdrawal- 
associated neurological processes, as distinct from ‘endogenous’ emotions that relate to 
events in the person’s life.1 This may be thought of as similar to the negative emotions 
that are well recognised to occur in withdrawal states from recreational substances.1,13 
A guide book for therapists on how to support patients undergoing psychiatric drug 
withdrawal suggests to therapists that they ‘suspend customary assumptions about the 
source of distress and associated interventions (i.e. emotional processing or analysis) 
for the duration of withdrawal’(p.95).7 Other coping techniques are outlined in Box 1.2.

This advice relates to patients without significant risk of harm to themselves or others 
and in cases where these risks are unmanageable in the process of withdrawal then sen-
sible clinical management should be followed. Clinicians need to stay vigilant for genu-
ine relapse as well, using guides outlined in subsequent chapters for how to distinguish 
withdrawal effects from relapse. A previously agreed- upon plan for how to approach 
relapse with the patient is useful in such circumstances.
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Box 1.2 Coping techniques during tapering.

 ■ Often patients will require some preparation for psychiatric drug tapering. This might include 
devising a list of existing coping skills for dealing with difficult emotions and sensations.

 ■ Patients may also consider developing new coping skills before or during tapering. For example, 
mindfulness based cognitive therapy (MB- CT) appears helpful in the process of stopping 
antidepressants.9

 ■ Sometimes practical arrangements for reducing work or family duties can be worth exploring.
 ■ Patients may require more psychological support during the process; professional or otherwise.7 
This could be via more frequent contact with a physician, nurse, counsellor or peer group.

 ■ Some patients will find monitoring their symptoms to be helpful in giving them some perspective 
that symptoms come and go, often with a predictable pattern after dose reductions. This can help 
to counter fears about relapse and help people to plan their lives around withdrawal symptoms.

 ■ Patients may benefit from being directed to useful written or online resources.8

 ■ For difficulties with sleep, which are common during withdrawal, maintaining a fixed sleep–
wake cycle, avoiding light for an hour or two before bed (especially electronic equipment) or 
using different means to restrict blue light from devices, exposure to bright light in the morning, 
avoiding caffeine in the afternoon and exercise (more than 3 hours before bed ideally) can be 
helpful.14

 ■ There are a number of other coping techniques that people report are useful summarised in a 
guidebook for therapists7 as well as other sites.8 They include:

 ● Acceptance/non- resistance – maintaining a non- resisting attitude involving staying with 
painful experiences rather than struggling with them or attempting to stop or fix them

 ● Breathing exercises – one form of intentional relaxation
 ● Exercise – if tolerable and appropriate to the person’s capacity
 ● Healthy distraction
 ● Keeping a diary – can help patients to get a sense of how reductions in dose affect their symptoms
 ● De- catastrophising – trying to avoid worst case scenario thinking
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tapering psychiatric drugs in practice

The practical steps for deprescribing are similar across different classes of psychiatric 
drugs, although there will be wide variation on the details depending on the medication 
type and the patient’s pre- existing condition.

These steps are explored in more detail for each relevant drug class in subsequent 
chapters, but some general principles are outlined below.

Considerations before tapering

Education about benefits and harms of continuing or stopping medication

 ■ Discuss the patient’s circumstances and motivation for reducing or stopping. More 
stable life circumstances are generally more conducive towards reducing medication. 
Patients who are ambivalent about the process may benefit from more 
information.

 ■ Patients should be informed about the risks and benefits of reducing or stopping their 
psychiatric drug. The major risks are withdrawal and relapse. The risk of relapse might be 
mitigated by slowly tapering the medication, and by alternative means for managing an 
underlying mental health condition. For some patients a past stressor will have resolved 
such that relapse is less of a concern. For other patients with a greater number of risk fac-
tors or severe conditions relapse will be a much greater concern. The risks and benefits of 
medication continuation are outlined in subsequent chapters.

 ■ Some patients may have queries about prescribing decisions made previously. Explain 
that our understanding of the balance of risks and benefits of a medicine can change 
over time. 

 ■ The adverse effects of being on a psychiatric drug need to be weighed against the 
potentially aversive c onsequences of stopping a psychiatric drug too quickly. If the 
adverse effects of a psychiatric medication are life-threatening or severe, then this will 
need to take precedence over slow tapering. In other circumstances the risks will 
need to be balanced for each individual case.1 Most of the advice below relates to 
patients who do not have life- threatening or urgent adverse effects.

Addressing potential barriers and facilitators

 ■ Recognise that patients may have fears and concerns about stopping their psychiatric 
drugs (both relapse and withdrawal effects) and will need support to withdraw suc-
cessfully, particularly if previous attempts have been difficult. Details for online or 
written resources may be useful2 as will increased support from a clinician or t herapist 
(for example, check- in phone calls, more frequent appointments and specific advice 
about major hurdles that might arise, such as insomnia).3

 ■ If possible it is useful to engage support networks in the process – including family and 
friends, and other professionals involved in care.4,5 These people can have strong opin-
ions regarding continuing or stopping medication that can be barriers or facilitators of 
the process. Much of the information given to patients about withdrawal effects, the 
distinction from relapse, and the harms and benefits of continuing versus stopping 
medication can be useful for these stakeholders as well.
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 ■ Existing beliefs about medication should be explored including the patient’s under-
standing of the role of medication, and alternative options.4,6 For example, in an 
intervention designed to help patients to stop unnecessary antidepressants, one 
 element was educating patients that there is no evidence that antidepressants correct 
an underlying chemical imbalance in depression, identified as an important barrier to 
stopping medications.6

Education about withdrawal symptoms and their management

 ■ All patients should be informed of the risk of withdrawal symptoms on reducing 
the dose or stopping any psychiatric drug.1 These symptoms arise because the brain 
has become accustomed to the medication and when the drug dose is lowered, the 
difference between what the brain expects and what input the drugs provide is 
experienced as withdrawal symptoms, as for many other substances like caffeine, or 
nicotine.

 ■ In order that patients do not mistake withdrawal symptoms for a return of their 
underlying condition, it is useful to inform patients which withdrawal symptoms they 
might experience. Specific symptoms for each class of medication are provided in 
subsequent chapters. For all classes of psychiatric drugs withdrawal symptoms can 
manifest as both psychological and  physical symptoms because of the myriad effects 
of the medications on different bodily systems. It is the psychological symptoms of 
withdrawal that cause the most confusion regarding relapse, as there is much overlap 
in these sets of symptoms.

 ■ Reassure the patient that although there seems to be an intimidating list of symptoms 
these symptoms are most likely to occur or to be severe when people stop their psy-
chiatric drugs abruptly or too quickly. The entire process outlined below is aimed to 
minimise the chance of experiencing these unpleasant withdrawal symptoms.

 ■ Explain that it is not fully understood what factors determine risk of withdrawal 
symptoms for an individual. However, there is evidence that the risks are increased 
for longer term use, higher doses, specific drugs (for example, short-acting drugs or 
those with specific receptor targets, such as paroxetine and venlafaxine). People who 
have experienced withdrawal symptoms previously when tapering or on forgetting 
their dose are more likely to experience withdrawal symptoms in the future.

 ■ The patient’s past experience of stopping should be explored as this can be informa-
tive for predicting which symptoms may arise again on tapering. Careful exploration 
of past attempts to stop may detect withdrawal symptoms being mis- diagnosed as 
relapse (e.g. by the presence of dizziness, electric ‘zaps’ or symptoms quite distinct 
from the original condition for which the drug was  prescribed).

 ■ Explain that withdrawal symptoms often occur within a few days of reducing or 
stopping  psychiatric drugs, although they can be delayed in onset, especially with 
medications with a long half- life like fluoxetine, which can take several weeks to 
arise.7 For reasons that are not completely understood (but may relate to the time 
taken for drug levels in the brain to calibrate to peripheral plasma levels), medica-
tions with shorter half- lives can also have delayed onset of withdrawal symptoms, 
sometimes by several weeks, or longer.8–10
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 ■ Withdrawal symptoms vary greatly in duration and severity. Some people experience 
minimal withdrawal effects that last for a few days, but severe withdrawal effects are 
also possible, although there has been little research into what proportion of patients 
may experience this.10

 ■ Withdrawal symptoms are thought to be more severe and long- lasting when psychi-
atric drugs are stopped quickly and lessened when they are stopped more gradu-
ally.9,11,12 Withdrawal symptoms can last for months or years in some cases.10 
Long- lasting withdrawal symptoms are often termed post- acute withdrawal symp-
toms (PAWS). Patients should therefore be warned not to stop psychiatric drugs 
abruptly. This is ample reason to approach the rate of taper cautiously; if there are no 
withdrawal symptoms the rate of taper can always be increased.

 ■ Patients should also be made aware that if they experience unpleasant psychological 
and physical symptoms during withdrawal, this does not necessarily indicate that they 
need the drug, but rather it may be withdrawal symptoms that instead indicate the 
need to taper the drug more slowly (after a period of stabilisation).10 Patients often 
report that  withdrawal symptoms they have experienced in the past have been per-
ceived as relapse.13,14 Familiarity of the patient and the prescriber with the wide variety 
of withdrawal symptoms may help to mitigate unnecessary anxiety when symptoms 
arise.

Outline the process of reducing and/or stopping the medication

 ■ Reassure patients that the some of the negative consequences of tapering can be 
 managed by regular and frequent monitoring. If withdrawal symptoms become too 
severe then the taper can be halted, or the dose increased. Withdrawal symptoms will 
then normally resolve over time and the rate of taper can be slowed down to prevent 
further symptoms arising.9,15,16

 ■ Tapering according to a pattern that matches the action of the drugs on the brain 
might also minimise withdrawal effects. A clinician may explain to the patient that 
the relationship between the dose of a psychiatric drug and its effect on the brain is 
hyperbolic, meaning that at small doses, every extra milligram of drug has a large 
additive effect, whereas at commonly used doses every extra milligram has less and 
less additive effect. It is thought that this can inform the process of tapering, where 
patients can reduce their dose by greater amounts when at higher doses but need to 
reduce by smaller and smaller decrements as they get down to lower doses. Tapering 
according to a hyperbolic pattern down to low final doses before completely stopping 
can reduce the risk of withdrawal symptoms.15,17

 ■ Patients often find it helpful to see a picture of the relationship between their drug 
and its effect on the brain so that they understand the rationale for tapering in a 
hyperbolic manner. On seeing the relationship between the dose of their medication 
and its effect on target receptors some patients may understand why past attempts 
were not successful as they stopped at doses that produce high receptor occupancy, 
leading to significant withdrawal symptoms. These graphs are presented for many 
commonly used psychiatric drugs in the  drug- specific chapters.
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 ■ Although it is difficult to predict the exact period required for an individual to 
taper off their medication most patients take months or even years after long- term 
use,1,17,18 depending on the characteristics of their medication use and the individ-
ual. This may help to set expectations. Suggested reduction regimens that span 
these time- lines are given for commonly used medications in later chapters. Some 
patients might find the prospect of long periods to taper off their medication unap-
pealing, but will sometimes understand as the process unfolds that more gradual 
tapering gives them a better chance of reducing and stopping their medication in a 
sustainable manner. Generally, patients should proceed as fast as they can tolerate, 
but as slow as they need to balance the harm of staying on unnecessary medication 
against the harm of tapering too quickly.

 ■ Often patients will require some preparation for tapering. This might include devising a 
list of existing coping skills that the patient possesses for dealing with difficult emotions 
and sensations, for example acceptance, breathing exercises, mindfulness, exercise, time 
with friends and family, hobbies, diary keeping and de- catastrophising (see previous 
section).

 ■ Patients may require more psychological support during the process, which might be 
professional or otherwise. This could be in the form of a group or via more frequent 
contact with a physician, nurse, counsellor or peer group.4,19

 ■ A plan should also be agreed upon for how to approach a deterioration in mental 
state, or early signs of relapse – ranging from pausing or slowing down the taper, 
to  more targeted management including increased contact, non- pharmacological 
management, admission to hospital, or re- instatement of medication, depending on 
the preference of the patient, and the degree of past and present risk.

Choosing a medication in the case of polypharmacy

 ■ In the case of polypharmacy, although there is limited research, it is generally best to 
start with a single drug first so that the process of tapering can be optimised before a 
second drug is also considered for tapering. In terms of selecting a specific drug, there 
is limited research20 but there are several pertinent factors to consider. Perhaps the 
most important is which drug the patient feels is causing them the most pronounced 
adverse effects and the least benefit. In case the patient is unsure, more objective cri-
teria such as those medications with the least favourable balance of recognised adverse 
effects and benefit for the patient’s condition should be prioritised. Suggestions can be 
adapted from the STOPP (Screening Tool of Older Persons’ Prescriptions) criteria, 
which although aimed at older people, espouses general principles applicable to other 
patient groups such as prioritising deprescribing of any drug without an evidence- 
based clinical indication, or a drug prescribed beyond its recommended duration, or 
where there is a duplication of prescription from the same drug class.21 The patient’s 
wishes and aims should be prioritised in any decision.

 ■ Other considerations might be to choose the drug most recently started on the prem-
ise that this might be the most easily stopped as adaptation to the drug will be most 
limited for this medication. Related to this, the drug that the patient thinks might be 
the easiest to come off might be worth choosing, to build confidence in the process of 
stopping. Other commentators recommend postponing cessation of medications that 
can help with sleep in order that these drugs may help to minimise insomnia, which 
is a very common and sometimes troubling withdrawal symptom.9
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The process of dose reduction

Once there has been agreement to reduce the dose of a medication, the key elements of 
a programme of tapering are:

 ■ that it is flexible and can be adjusted so that the process is tolerable for the patient;
 ■ that it involves close monitoring of withdrawal symptoms to facilitate timely adjust-
ments to the rate of taper;

 ■ that patients are provided with preparations of their medication to make the process 
of creating doses that are not easily able to be made with currently available tablet 
doses (e.g. access to liquid formulations of their medication or smaller formulations 
of tablets).

The actual process of tapering involves the following four steps (Figure 1.5):

 ■ Step 1: estimation of risk of withdrawal for the patient and from this estimate the size 
of the initial dose reduction.

 ■ Step 2: monitoring of the withdrawal symptoms resulting from this initial reduction.
 ■ Step 3: determination of the size of the next reduction based on how tolerable this 
reduction was for the patient.

 ■ Step 4: repetition of Steps 2 and 3 until a dose is reached that is small enough so that 
the  reduction to zero is not a larger step down (in terms of effect on the brain) than 
the reductions that have been previously tolerated.

Step 1: Make initial dose reduction
based on estimate of risk

No or tolerable* withdrawal
symptoms (e.g. 0–4 out of 10)

Severe withdrawal symptoms
(e.g. 9–10 out of 10)

Moderately severe withdrawal
symptoms (e.g. 5–8 out of 10)

Allow time to stabilise.
Make reductions more gradually

(e.g. shift to slower regimen)

Step 3: Repeat cycle of reduction, monitoring, and decision on next reduction (as above)

Step 4: Reduce dose to zero when the reduction is no larger than previously tolerated reductions, in terms of 
receptor occupancy (see drug-specific guidance)

Continue similar-sized reduction
(in terms of receptor occupancy,

i.e. hyperbolic)

Delay further reduction until
symptoms resolve or increase dose

Return to dose at which
patient was last stable

Step 2: Monitor withdrawal
symptoms

Dose reduction process

In preparation for the dose reduction process

Educate the patient about the tapering process

Assess existing coping skills

Enhance existing coping skills

Consider additional support (e.g. peer support group,
increased clinical contact)

Contingency plan for withdrawal effects and/or relapse

Symptoms
do not
resolve

Pre-existing condition might emerge
as medication is reduced which

might require specific management 

Figure 1.5 An overview of the process of tapering psychiatric drugs. *The definition of ‘tolerable’ will vary from 
patient to patient.
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These steps are explored in greater depth in subsequent chapters (see Chapter 2), but, 
in general, a rate of reduction is selected based on the suspected risk of withdrawal 
effects, erring on the side of caution, but taking into account the patient’s preferences 
(Step 1). There are several options provided for each medication in the  drug- specific 
chapters.

After the first dose reduction patients should be monitored for symptoms of with-
drawal. Common withdrawal symptoms can be found in each relevant chapter. Some 
patients will be aware of their distinctive withdrawal symptoms from previous reduction 
attempts. Monitoring should normally occur for a period of two to four weeks but may 
be longer in patients for which there is greater uncertainty about the response (Step 2). 
Based on the response to this first reduction the next reduction can be made according to 
a similar reduction in receptor occupancy (along the same reduction schedule), slowed 
down (or sometimes sped up) (Step 3). The next reduction should occur when withdrawal 
effects from the previous reduction have resolved or largely resolved.

This process should be repeated  – involving repeated cycles of dose reduction, 
 symptom monitoring and adjustment of the next reduction based on these symptoms 
(Step 4). As circumstances change and symptoms can vary, the trajectories suggested in 
subsequent chapters should not be seen as ‘set-and-forget’ regimens but require active 
monitoring and feedback with adjustment of the rate of taper in order to make the 
process tolerable. Many patients will find a rate of taper that they can tolerate around 
their lives. The drug can be stopped when a reduction to zero will not cause a greater 
decrease in effect (in terms of receptor occupancy) than previous reductions. Patients 
should be monitored after they have stopped medication for several weeks or longer in 
case of delayed- onset withdrawal effects or relapse, and these conditions managed 
appropriately.
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Further topics

troubleshooting

If withdrawal symptoms become intolerable at any point – and risk is manageable – it 
is worth repeating that the best approach is to either hold the current dose for longer 
to allow symptoms to resolve, or increase to the last dose at which the symptoms 
were tolerable, remaining there until they resolve (which can sometimes take much 
longer than expected – weeks or months in some cases).1 Sometimes patients will need 
to increase their dose further in order to stabilise after severe withdrawal effects. After 
this stabilisation, further tapering will need to be performed more gradually with smaller 
reductions and/or longer periods between them. Patients, and clinicians, are often 
surprised at how long a tolerable taper can take –  sometimes more than a year and in 
some cases over several years.1 Some patients find they cannot reduce at a rate quicker 
than that equivalent to a reduction of 1 percentage point of receptor occupancy every 
4  weeks (equivalent to approximately 5–10% dose reductions every 4  weeks), or 
sometimes by even smaller amounts. Most people through some trial and error can 
find a rate that is tolerable for them. If a patient experiences distressing withdrawal 
symptoms, this does not necessarily indicate that they cannot stop a psychiatric medi-
cation, but might mean that they need to taper more slowly. If complete cessation is 
too difficult, being on a smaller dose may be a worthwhile goal as patients will be 
exposed to less adverse effects.

It is not generally advisable to use other medications that can themselves cause 
 physical dependence and withdrawal in order to manage withdrawal symptoms from 
psychiatric medications.2 These medications include benzodiazepines, antidepressants, 
gabapentinoids, opioids and antipsychotics.3,4 Use of these medications to manage 
withdrawal can lead to switching from one medication to another, rather than stopping 
the first medication. It is generally better to slow down a taper to produce tolerable 
withdrawal effects than substitute a different medication.

Psychological effects of psychiatric drug withdrawal

As mentioned, the withdrawal process per se can involve intense emotions, ranging 
from despair, to anger, anxiety, emotional lability, hypomania and suicidal thoughts, 
often unrelated or out of proportion to events or circumstances.1,3,5 These can some-
times be familiar to the patient, and other times be quite novel, and can be distressing 
and confusing.1 Like the physical symptoms of withdrawal, these can often come in 
intense waves.1,6 

Sometimes withdrawal symptoms from psychiatric drugs can be difficult to distin-
guish from an underlying condition not just for the clinician but also for the patient.1 
The Royal College of Psychiatrists’ guidance on ‘Stopping Antidepressants’ specifi-
cally cautions patients on this point, highlighting that ‘Some withdrawal symptoms 
can feel like the symptoms you had before you started the antidepressant. The low 
mood and difficulty in sleeping of withdrawal can feel like the symptoms of depres-
sion.’7 Although timing and associated physical symptoms can be helpful to discern 
this distinction the subjective similarity of symptoms to the original condition can be 
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 confusing for some.1 Such symptoms have been designated rebound withdrawal 
symptoms, because they involve the effects of withdrawal causing previously present 
symptoms to be exaggerated.8

Many patients go through a phase of shock when they contemplate the effects of 
withdrawal on their lives, including worries about the impact on their financial, work 
and personal affairs, involving feelings of regret, self- blame and anger.1,9 They may feel 
unhappy that they were not properly informed about the difficulties in stopping medi-
cation. Another common emotional symptom in withdrawal is the opposite of intense 
emotion: rather it is the complete absence of emotions, sometimes referred to as ‘emo-
tional anaesthesia’, or as anhedonia, numbness, apathy or ‘dysthymia’ following drug 
withdrawal.1,3,10,11 This effect, like other withdrawal effects, seems to fade over time but 
can take months or years in some patients.3

There are patient support groups, in person or online,6,12 that might provide helpful 
support for patients going through this process. Techniques such as distraction, accept-
ance and re- orientation to recognising these symptoms as temporary products of the 
withdrawal  process that resolve in time like other symptoms can all be helpful.1 Some 
patients find that learning to manage and cope with withdrawal symptoms, also trans-
lates to being able to manage better the mental health conditions that first prompted 
medication prescriptions.1

approach to withdrawal akathisia

As mentioned, one of the worst outcomes of psychiatric drug withdrawal, generally 
when it is too rapid, is akathisia.13–16 Although this has been more often associated 
with an adverse effect of antipsychotic exposure it can be induced by withdrawal from 
antidepressants and benzodiazepines.13–16 Gradual tapering is thought to minimise the 
risk of this event, but there have been no trials looking specifically at this topic. As 
people can be  agitated and quite disordered in their behaviour (pacing, restless, gri-
macing, etc.) it is often  mis- diagnosed as mania, psychosis or agitated depression,15,17,18 
and can sometimes lead to suicide.19,20 Once a patient is in such a state it is very diffi-
cult to treat. This state can be  prolonged in some patients.17

Although there has been little in the way of research on this topic, the most successful 
approach to this condition is, as for other withdrawal symptoms, a return to the dose 
of the medication being tapered at which the patient was last stable. If this approach is 
unsuccessful, then other agents may be required. The drugs most commonly reported 
to be useful are beta- blockers like propranolol, 5HT2A receptor antagonists (e.g. 
mirtazapine, cyproheptadine), anti- histamines and benzodiazepines (e.g. clonazepam and 
diazepam).17 However, patient groups who advocate for greater awareness of akathisia 
report that even these medications, including benzodiazepines, antidepressants and 
antipsychotics can all exacerbate akathisia in some people.19 Consequently, a cautious 
approach to treatment is recommended. This should involve exposure to one medication 
at a time, followed by close observation to assess response, with cessation if unhelpful, 
before trialling  additional medication.17,19 Some patient advocacy groups suggest that 
the best management may be conservative – that is, not introducing further pharmaco-
logical agents –  allowing symptoms to resolve over time with minimal intervention, 
although this can sometimes be difficult for patients to tolerate.19 Movement is widely 
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found to be helpful by patients, who often find that pacing somewhat lessens unpleas-
ant  sensations, with a (stationary) cycling intervention supported by a case study.21

Management of protracted withdrawal syndrome

Protracted withdrawal (sometimes called PAWS) occurs in an unknown proportion of 
patients after stopping psychiatric medications.3,14,20,22 Its risk is thought to be mini-
mised by gradual tapering.23,24 Some patients may present for assistance in protracted 
withdrawal from previous rapid reductions. There is a dearth of research on the best 
management approach but two methods are suggested: conservative management or 
re- instatement of the original medication.

Limited research and clinical experience suggest people do recover spontaneously 
from protracted withdrawal without specific intervention, albeit over sometimes long 
periods. So, a conservative approach to management may be reasonable.1,20 Patients 
often require reassurance that they will improve in time. They also need support, often 
including financial assistance, if such states are prolonged, as they can sometimes be 
debilitating.1,14,20

The second option is re- instatement of the original medication.20 When re- instatement 
is performed shortly after cessation of a psychiatric drug, this almost universally leads 
to symptom resolution. However, when there is a longer delay in re- instatement after 
the onset of withdrawal effects (e.g. months or longer) the response is less certain. Re- 
instatement can still be successful. For example, in an analysis of patients with pro-
tracted withdrawal syndromes from antidepressants, it was found that re- instatement 
of the original drug was the most common approach trialled and was successful in 
about half of people who attempted it, even when it was initiated months or years after 
the drug had been stopped.20

However, there is great variation in response to re- instatement in people with pro-
tracted withdrawal syndromes. Some of these patients report improvement in their 
symptoms soon after re- instatement. Some report initial worsening of their symptoms, 
followed by improvement. Some report no discernible change and some patients report 
paradoxical worsening.1 These responses have not been systematically studied and 
there is a poor understanding of the relevant factors. Paradoxical worsening is most 
well- recognised in re- instatement of benzodiazepines long after cessation.1 These para-
doxical responses have been linked to a process called kindling, involving sensitisation 
to the ceased medication, which is analogous to the kindling effect recognised in 
repeated cycles of exposure to and cessation of several psychoactive substances, espe-
cially alcohol.1,25,26

Given this uncertainty one suggested approach to mitigate the possibility of negative 
outcomes whilst trialling re- instatement is to re- instate a very small dose of the original 
medication (as small as 5% of usual doses).1 This provides a test dose to monitor 
response, and can be successful in some cases of long- standing protracted withdrawal.1,20 
If this test dose has positive effects, a further increase in dose may be cautiously tri-
alled;1 if a negative response is produced the drug may be stopped.

Initiation of other medications is of mixed utility for most patients with this condi-
tion, perhaps because of increased sensitivity to psychoactive substances in this state 
(see subsequent section).1,20 Response to the initiation of novel psychiatric  medications 
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is somewhat unpredictable with some reported cases of improvement, as well as dete-
rioration, but in the absence of clear factors allowing prediction of response.1,20 
Caution is recommended in the trial of any novel psychotropic medication in this 
population.

Sensitivity to other substances during withdrawal

Patients can become highly sensitive to neurologically active substances in the process of 
withdrawal, thought to be related to an increased sensitivity to stimuli secondary to the 
de- stabilisation produced by the drug withdrawal process,1,27,28 though the mechanism is 
not fully understood. People can respond to a wide variety of substances with activation 
or other paradoxical effects, including  alcohol, neurologically active antibiotics,29 caf-
feine, St John’s Wort, and sometimes even to specific foods, supplements and herbs,1,30 in 
addition to sensitivities to light and sound, more generally recognised.3 Exposure to these 
substances can exacerbate withdrawal symptoms, and in this case it can be useful to 
restrict exposure during the discontinuation process depending on the clinical circum-
stances.1 These sensitivities can resolve or improve when the patient recovers from the 
withdrawal process.1
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Chapter 2

When and Why to Stop Antidepressants

Antidepressants are used by approximately 1 in every 6 people in western countries, and 
prescription rates continues to rise year on year,1–3 while rates of depression and anxiety 
have remained fairly constant.4 For example, in England 1 in 10 of the adult population 
takes an antidepressant in any given month,5 with approximately 40% of use exceeding 
2 years and 24% exceeding 3 years.5 In the USA, the mean duration of use of antidepres-
sants is more than 5 years.2,3 There is also relatively greater prescribing for various groups 
in the UK: women, people in socioeconomically  disadvantaged areas of the country and 
older people.5

Surveys of long‐ term antidepressant users in the UK, Holland and Australia have 
found that 30–50% of users have no evidence‐ based indication to continue them and 
so might consider  stopping treatment.6–8 A portion of antidepressant use thus extends 
beyond that which is thought to be helpful,6,8,9 potentially exposing patients to needless 
harms and causing significant avoidable costs for the healthcare system. In the UK, it is 
estimated that around £40 million is wasted on unnecessary treatment each year.10

The increase in use of antidepressants has been thought to occur largely because people 
are using these medications for longer.11 There is concern that one reason for this contin-
ued use is because of the difficulties people have in stopping them,12 and that these diffi-
culties, which may relate to withdrawal symptoms, are being mis‐ diagnosed as relapse of 
an underlying condition or, in some cases, onset of a new physical or mental health condi-
tion.13,14 The debate around the short‐ term efficacy of antidepressants has continued, with 
general consensus that the benefits of medication are small compared with placebo (which 
itself shows a substantial effect) for most patients,15–17 with larger short‐ term benefits for 
a small minority.18 There is also debate over the extent of their ability to prevent relapse.19,20

Many but not all patients who are on antidepressants for longer than guidelines suggest 
may be able to stop their medications without increasing their chance of relapse.21–23 
Even those patients who are on antidepressants for a duration consistent with guidelines 
may wish to attempt stopping their antidepressant because their situation has changed, 
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the adverse effects outweigh the benefits, their condition has improved or they have 
changed their preference about treatment.24 Another valid reason for considering stop-
ping is that the antidepressant was not effective in the first place. Commentators have 
been concerned that an important proportion of people remain on antidepressants in 
the absence of any benefit.4,6,7,25,26

At the time of writing, there is more attention being paid to discontinuing long‐ term 
antidepressants in the UK, with new NICE guidelines24,27 and guidance from the Royal 
College of Psychiatrists (RCPsych)28 on this topic, although many other countries have 
not updated their guidance in 2023.29 NICE recommends regular review of ongoing 
antidepressant prescriptions at least every 6 months,27 especially if there are adverse 
effects, the patient becomes pregnant or is planning pregnancy.24 These reviews should 
involve mood monitoring, side effect review, reviewing perpetuating factors (and efforts 
made to help rectify these issues) and exploring the patient’s preferences.27

Deprescribing antidepressants which are no longer needed safely should be a compo-
nent of high‐ quality prescribing practice. Some of the considerations regarding reasons 
to stop antidepressants, who should contemplate stopping antidepressants, and when 
to do so are outlined. There are several reasons why stopping antidepressants may be a 
reasonable clinical decision, explored below:

 ■ no ongoing benefit derived from medication,
 ■ completion of treatment course,
 ■ uncertainty about the extent of the relapse prevention properties of antidepressants,
 ■ patient preference,
 ■ preference for alternative treatments, and
 ■ adverse effects, tolerability and quality of life.

No ongoing benefit derived from medication

Some patients do not derive benefit from antidepressants. Based on response rates after 
several weeks of treatment, a Cochrane review derived a number needed to treat (NNT) 
for SSRIs of seven (i.e. if seven people receive antidepressants one extra person will 
respond over those given placebo).30 An analysis of individual patient data has found 
that 15% of patients will experience a substantial improvement in their depression 
score from antidepressants at 8 weeks.18 These analyses suggest a large proportion of 
patients will not derive significant benefit from the acute use of antidepressants. Despite 
these rather poor acute response rates many patients continue treatment for months or 
years. Part of the reason for this is that prescribers are willing to wait for 4 weeks or 
more to see the emergence of response. Another part is that partial improvement is 
sometimes considered a success worth persisting with. Notably, in one large‐ scale RCT, 
almost half (44%) of patients with multiple episodes of depression on long‐ term treat-
ment (>2 years) who stopped antidepressants (quite  rapidly – over 4–8 weeks) were 
able to do so without experiencing a relapse.22

Additionally, some patients who did derive initial benefit from antidepressants will 
have had their circumstances change or their condition improved and will therefore 
no longer need medication. Lastly, some patients who benefited from antidepressants 
will experience a return of depression owing to tolerance effects31 (called ‘poop out’ 
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in America), a phenomenon linked to medications that cause withdrawal effects32 
although this idea has been considered somewhat controversial with regards 
antidepressants.

Completion of treatment course

Antidepressants are recommended in the treatment of a number of different mental 
health conditions, with many guidelines recommending minimum periods of treatment, 
as well as periods when treatment could be ceased (Table 2.1). The basis for these recom-
mendations is that trials generally show higher relapse rates when antidepressants are 
stopped than when they are continued at these time points.

table 2.1 Longer‐ term use or relapse prevention advice in official guidelines.

Condition USA UK

Major 
depressive 
disorder

‘Patients who have been treated 
successfully with antidepressant 
medications should continue the 
medication for 4–9 months’ (APA)33

‘Consider maintenance treatment for 
higher risk patients’ (APA)33

‘Usually taken for at least 6 months (and for some 
time after symptoms remit)’ (NICE)27

‘Discuss with people that continuation of 
treatment (antidepressants or psychological 
therapies) after full or partial remission may reduce 
their risk of relapse and may help them stay well. 
(NICE)27

Generalised 
anxiety 
disorder

‘The recommended duration of 
treatment can vary but may be as short 
as 3–6 months, or up to 1–2 years or 
even longer.’34

‘If the drug is effective, advise the person to 
continue taking it for at least a year as the 
likelihood of relapse is high’ (NICE)35

‘Review the effectiveness and side effects of the 
drugs every 2 to 4 weeks during the first 
3 months of treatment and every 3 months 
thereafter’ (NICE)35

‘Continue drug treatment for up to 18 months in 
patients who have responded’ (BAP)36

Panic 
disorder

‘Pharmacotherapy should generally be 
continued for 1 year or more after 
acute response to promote further 
symptom reduction and decrease risk 
of recurrence. (APA)37

‘If the person is showing improvement on 
treatment with an antidepressant, the 
medication should be continued for at least 
6 months after the optimal dose is reached, after 
which the dose can be tapered’ (NICE)35

‘Continue drug treatment for at least 6 months 
in patients who have responded’ (BAP)36

Social anxiety 
disorder

‘The recommended duration of 
treatment can vary but may be as short 
as 3–6 months, or up to 1–2 years or 
even longer.’34

‘If the person’s symptoms of social anxiety 
disorder have responded well to a 
pharmacological intervention in the first 
3 months, continue it for at least a further 
6 months’ (NICE)38

‘Continue drug treatment for at least 6 months 
in patients who have responded’ (BAP)36

(Continued )
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As previously described, surveys of long‐ term antidepressant users have found that 
30–50% of users have no evidence‐ based indication to continue treatment.6–8 Guidelines 
for antidepressant use in depression in the UK and US generally recommend that 
patients with an episode of depression should use antidepressants for several months 
(Table 2.1). The Canadian Network for Mood and Anxiety Treatments (CANMAT) 
guidelines recommend treatment for 6 to 9 months after remission.43 For anxiety 
 disorders, there is more variation in guidelines with suggestions of several months of 
treatment, or up to 1–2 years (Table 2.1).’25

Guidelines generally reserve longer term use of antidepressants for relapse preven-
tion for people with severe or recurrent depressive disorders, who are at higher risk 
of relapse.27,33 These guidelines also identify people with partial response, ongoing 
stressors and unhelpful coping styles as candidates for ongoing treatment.27 Similarly, 
the APA suggests that maintenance treatment is reserved for this higher risk group, 
recommending maintenance treatment for people with 3 or more prior major depressive 
episodes or for those with chronic disorders.33 The CANMAT guidelines identify that 
there is limited research for the recommendations to extend treatment to 2 years or 
beyond.43

The NICE guidelines on depression also highlight the risks of ongoing treatment – 
particularly, increased bleeding risks, long-term effects on sexual function, and diffi-
culty stopping antidepressants – recognising that even in people at high risk for relapse 
there might be ‘good reason to reduce it (such as side effects)’.27 The importance 
of   taking patient preference into account in these decisions is emphasised.27 NICE 

table 2.1 (Continued )

Condition USA UK

Post‐ 
traumatic 
stress 
disorder

‘Patients who respond favorably will 
generally need to continue taking 
medication in order to maintain clinical 
gains’ (APA)39

‘Consider venlafaxine or a selective serotonin 
reuptake inhibitor (SSRI), such as sertraline, for 
adults with a diagnosis of PTSD if the person has 
a preference for drug treatment. Review this 
treatment regularly’ (NICE, 2018)40

‘Continue drug treatment for at least 12 months 
in patients who have responded to treatment’ 
(BAP)36

Obsessive 
compulsive 
disorder

‘Successful medication treatment 
should be continued for 1–2 years 
before considering a gradual taper by 
decrements of 10–25% every 
1–2 months while observing for 
symptom return or exacerbation’ 
(APA)41

‘When an adult with OCD... has taken an SSRI 
for 12 months after remission (symptoms are not 
clinically significant and the person is fully 
functioning for at least 12 weeks), healthcare 
professionals should review with the patient the 
need for continued treatment’ (NICE)42

‘Continue drug treatment for at least 12 months 
in patients who have responded to treatment 
(BAP)’36

APA = American Psychiatric Association, BAP = British Association of Psychopharmacology, NICE = National Institute 
for Health and Care Excellence
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 suggests that group CBT or mindfulness-based CBT may be a substitute for those 
‘who  do not wish to continue on antidepressants’.27 The APA also highlights that 
maintenance cognitive therapy delivered over 2 years was as effective as maintenance 
medication for recurrent major depressive disorder.33

Uncertainty about the extent of the relapse prevention properties 
of antidepressants

There are limitations to the evidence underlying these recommendations for long‐ term 
 continuation of antidepressants for relapse prevention.20,44 The advice on duration of 
maintenance treatment with antidepressants is based upon antidepressant discontinua-
tion studies. In discontinuation studies patients who have responded to antidepressants 
are randomised to either continue or to stop antidepressant treatment and relapse 
measured using depression symptom scales over the following period.21,27,44

An influential study by Geddes and colleagues in 2003 forms the core of evidence 
relating to duration of treatment. In this meta‐ analysis of 37 discontinuation studies, 
the most common method for stopping antidepressants was to do so abruptly, and the 
mean period for tapering was 5 days.44 We now know that this method of stopping 
medication is likely to produce withdrawal symptoms for some patients, including 
some with severe symptoms (see further sections). These withdrawal symptoms will 
register on the symptom scales employed to detect relapse (e.g. the MADRS or HAM‐ 
D) as many withdrawal symptoms overlap with the domains measured.19,20,44 As  a 
result, the rate of relapse in the discontinuation group will be artificially elevated, indi-
rectly exaggerating the relapse prevention properties of continued antidepressants.44

A 2021 study (the ANTLER study) attempted to mitigate these issues by tapering 
patients off antidepressants over 8 weeks but neglected to distinguish withdrawal 
symptoms from relapse symptoms and so suffers from some of the same limitations 
as previous studies.22,45,46 Given this confounding, the true extent of the relapse 
prevention properties of antidepressants is difficult to establish. Even so, in this 
study almost half (44%) of patients with recurrent depression on long-term antide-
pressants were able to stop antidepressants without relapsing.22 Some authors have 
argued that the vast majority of relapses in discontinuation trials are probably due 
to withdrawal effects because these relapses are seen soon after stopping.20,47

Gradual tapering may lower the chance of relapse on stopping. Recently it has 
been found that discontinuing antidepressants (when compared to continuation of 
antidepressants) only increases the chance of relapse when it is conducted rapidly 
(over less than 8 weeks).48 In studies where tapering is conducted over a longer period 
of time (up to 6 months) there was no increased risk of relapse compared to continu-
ation of antidepressants (risk difference = −6%, 95% CI: −13% to 1%, I2 = 0, p = 
0.08, three trials) – that is, a non‐ significant lower risk of relapse with discontinua-
tion.48 Further, a recent individual patient meta‐ analysis found that there was no 
significant difference in time to relapse in people who were either given preventative 
cognitive therapy or mindfulness‐ based cognitive therapy during or after antidepres-
sant tapering compared with continuing on their antidepressant treatment (four 
RCTs, hazard ratio 0.86, 95% CI: 0.60 – 1.23).23
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This suggests that if antidepressants are tapered more gradually than the methods 
used in  most discontinuation trials that there might be little or no excess relapse com-
pared with continuation of  antidepressants. The risk may also be minimised by providing 
mindfulness‐ based cognitive therapy or preventative cognitive therapy. Almost certainly, 
the advice in guidelines based on discontinuation studies might over‐ estimate the relapse 
prevention properties of antidepressants.44

patient preference

Patients may express a number of reasons for preferring to stop antidepressants. In the 
UK the NICE guidelines highlight this as an important factor to consider when evaluating 
continuing versus discontinuing antidepressants, especially in the context of alternative 
options.27 Guidelines from the APA also emphasise the importance of patient choice: 
‘the psychiatrist should identify the patient’s wishes for treatment and collaborate with 
the patient in choosing among effective treatments’(p.23).33

In a survey in England, patients reported the following reasons for wanting to stop 
antidepressants (more than one answer was permissible):49

 ■ a desire to see whether they can live without the medication (52%);
 ■ concerns about the long‐ term effect on their health (37%);
 ■ feeling better (17%);
 ■ a perceived lack of efficacy (10%);
 ■ side effects (14%);
 ■ concern over being reliant/dependent or feeling ‘addicted’ to their antidepressant 
(48%); and

 ■ wanting to stop antidepressants before becoming pregnant (10%).

preference for alternative treatments

Arguably, there has been widespread acceptance of the idea amongst the general popula-
tion that antidepressants are necessary to reverse a ‘chemical imbalance’ (the colloquial 
term for the hypothesis that depression is caused by low serotonin levels or serotonin 
activity) in depressed people.50,51 Despite ongoing interest in the area, there is now 
general consensus that a simple relationship between low serotonin and depression is 
unsupported by evidence.52–55 Consequently, patients should not be told that antidepres-
sants ‘correct a chemical imbalance’ especially as it is known that patients who believe 
this are reluctant to stop medication even when it is no longer indicated.55,56

There are a number of other treatments that are effective in depression as outlined in 
the recent NICE update to the depression guidelines,27 reflecting other guidance around 
the world, which patients may wish to explore. For ‘less severe depression’ (the name 
now given to mild depression and subthreshold symptoms) the following were found to 
be as effective (and cost‐ effective) as antidepressants in the short term (with likely lesser 
adverse effects):

 ■ guided self‐ help;
 ■ individual and group cognitive behavioural therapy;
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 ■ individual and group behavioural activation;
 ■ group exercise;
 ■ group mindfulness and meditation;
 ■ interpersonal or short‐ term psychodynamic psychotherapy; and
 ■ counselling.

These guidelines specifically recommend that patients are not offered antidepressants 
as a first‐ line treatment for less severe depression, unless they have a stated preference.

For ‘more severe depression’ (the name now used for moderate and severe depres-
sion) the  following are as effective (and cost‐ effective) as antidepressants (with likely 
fewer adverse effects) according to NICE:

 ■ individual cognitive behavioural therapy,
 ■ individual behavioural activation,
 ■ individual problem solving,
 ■ counselling,
 ■ interpersonal or short‐ term psychodynamic psychotherapy,
 ■ guided self‐ help, and
 ■ group exercise.

In particular, group CBT and mindfulness‐ based cognitive therapy are supported for 
relapse  prevention as alternatives to antidepressants.27 The APA guidelines for depres-
sion also recommend that a number of non‐ pharmacological treatments are effective 
including cognitive behavioural therapy, interpersonal psychotherapy, psychodynamic 
therapy and problem‐ solving therapy for individuals and in groups.33 The CANMAT 
guidelines point out that ‘the magnitude of benefit for psychological treatment appears 
to increase with increasing severity, although there is evidence that psychological treat-
ments are beneficial even for subthreshold depressive symptoms.’57
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Adverse effects of antidepressants

The adverse (or side) effects of antidepressants include numerous physical and psycho-
logical  symptoms and for some patients the burden of these effects may exceed the 
benefit of medication. One naturalistic study looking at adverse effects in 1,000 patients 
with a median duration of antidepressant use of one year found that two‐ thirds reported 
at least one side effect, with a third having three or more, and with risk of side effects 
increasing with each year of use (Table 2.2).1

emotional numbing and related effects

In surveys of a convenience sample of people who were on antidepressants for a longer 
period (most for more than three years), and who may not be representative of all anti-
depressant users, rates of adverse effects were even higher:

 ■ emotional numbness (71%),
 ■ feeling foggy or detached (70%),
 ■ feeling not like myself (66%),
 ■ drowsiness (63%), and
 ■ reduction in positive feelings (60%).2

Emotional blunting seems to be a common, and dose‐ dependent, consequence of 
antidepressant use.3,4 Although this effect has sometimes been attributed to the underlying 

table 2.2 Adverse effects of antidepressants reported by 1,000 patients in primary‐  or secondary‐ care settings. 
These self‐ attributed adverse effects need to be viewed with some caution, especially in the absence of a 
placebo group to allow ‘placebo‐ adjusted’ figures to be derived.

type of antidepressant
SSrIs
(%)

tCA
(%)

Venlafaxine
(%)

Mirtazapine
(%)

type of adverse effect ascribed to medication

Sleeplessness  7  5 10  5

Sleepiness during the day 21 14 20 30

Restlessness  9  6 10 12

Muscle spasms, twitching  9 12 15  7

Dry mouth 22 49 23 22

Profuse sweating 20 20 32 14

Sexual dysfunction 23 20 31 10

Nausea 10  4  9  5

Constipation  8 20 10  2

Diarrhoea  7  4  5  5

Weight gain 19 22 17 29

Dizziness 12 11 19 12
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condition a double‐ blind placebo‐ controlled study in healthy volunteers found clear 
evidence of emotional blunting in the patients administered an SSRI for three weeks.5 
One survey found about 46% of patients on antidepressants reported emotional blunt-
ing.6,7 Some patients report that emotional blunting (which indicates that both positive 
and negative emotions are blunted) can have detrimental effects on their well‐ being and 
relationships.3 Some observers have suggested that use of antidepressants might under-
mine a person’s autonomy and resilience, increasing their dependence on medical help.8

Weight gain

Long‐ term use of antidepressants may cause a greater degree of weight gain than that 
suggested in short‐ term trials. In one case‐ control observational study with almost 
2 million patient years of follow‐ up, with patients taking SSRIs, SNRIs and other com-
monly used antidepressants such as mirtazapine and tricyclics there was a 30% 
increased risk of people of normal weight becoming overweight or obese in 10 years of 
follow‐ up, compared to people not taking antidepressants.9 There was also a 30% 
increased chance of overweight people taking antidepressants becoming obese in 10 
years compared with overweight people not taking antidepressants.9 It is possible that 
residual confounding might contribute to these associations. The effects were most 
marked for mirtazapine (50% increased risk of greater than 5% weight gain).9

Cognitive effects

Meta‐ analysis has also found that some antidepressants produce cognitive impairment 
in healthy controls, on tests of information processing, memory, hand– eye co‐ ordination, 
concentration, as well as higher order functions.10 There was variation between differ-
ent antidepressants with SSRIs producing between 1% and 16% impairments (where 
proportions referred to the number of test points where impairment was found), while 
venlafaxine produced 9% impairment, mirtazapine produced 35% impairment, and 
older tricyclics producing between 19% and 47% impairment (highest for amitripty-
line).10 These studies are useful in that they exclude confounding by an underlying dis-
order by studying the effects of antidepressants in healthy controls. Small studies find 
that MMSE scores (a crude measure of cognition that detects coarse changes in cogni-
tive ability) decreased over consecutive weeks of follow‐ up in people with OCD given 
antidepressants.11 The long‐ term consequences of these cognitive impairments have not 
been investigated or quantified.

risks in older people

For older people adverse effects can be more overt. A retrospective cohort study of 
over 61,000 patients found the following absolute increased risks over 1 year of expo-
sure to SSRIs  compared with not being on an antidepressant (adjusted for  comorbidities 
and a range of potential confounding variables):

 ■ 2.2% for falls,
 ■ 0.38% for stroke/TIA,
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 ■ 0.1% for upper gastrointestinal bleeding,
 ■ 0.98% for fractures, and
 ■ 0.15% for hyponatraemia.12

Absolute risk over 1 year for all‐ cause mortality was 7.04% for patients not taking 
 antidepressants, 8.12% for those taking TCAs, 10.61% for SSRIs and 11.43% for 
other antidepressants.12 This observational research is susceptible to confounding 
by indication, and residual confounding, so differences in characteristics between 
patients prescribed different antidepressants could account for some of the associa-
tions between them and the adverse outcomes.12

Most antidepressants have been associated with hyponatraemia, likely due to the 
syndrome of inappropriate secretion of antidiuretic hormone (SIADH), generally with 
onset within 30 days of starting treatment.13 Risk of hospitalisation with hyponatrae-
mia is elevated from 1 in 1,600 in the general population to 1 in 300 for those starting 
an antidepressant,14 and is associated with increased mortality (at any severity).15

Cardiovascular risks

There exist no long‐ term placebo‐ controlled trials of antidepressants in order to assess 
their long‐ term health effects, so observational studies comparing people on and not 
on antidepressants are the only source of evidence we have for determining long‐ term 
health risks, with the issues of confounding such studies entail. One study found that 
people on SSRIs had an increased hazard ratio of 1.34 at 10 years for risk of cardio-
vascular diseases, a hazard ratio of 1.73 for mortality due to cardiovascular disease 
and a hazard ratio of 1.73 for all‐ cause mortality, and that the effects were dose‐ 
dependent.16 Other antidepressants increased the risk of coronary heart disease by a 
hazard ratio of 1.99, cardiovascular disease in general of 1.99 and all‐ cause mortality 
of 2.20, with some evidence of a dose– response relationship.16 Although a wide range 
of confounders were adjusted for, residual confounding cannot be ruled out, especially 
as baseline depression scores were not available.

potential increase in risk of dementia

There is also evidence that antidepressants may increase risk of dementia. A large 
nested case‐ control study of 225,000 people found a dose– response relationship 
between total exposure to antidepressants and risk of diagnosis with dementia.17 
Those patients with the highest exposure to antidepressants – more than 3 years of 
daily use of standard doses – had a 34% increased chance of dementia over those 
patients not exposed at all to antidepressants. Another nested case‐ control study of 
40,000 people found similar results, with antidepressants with the strongest 
anticholinergic properties (amitriptyline, dosulepin and paroxetine) producing a 
10% increased risk of dementia.18 Other antidepressants (largely SSRIs), with lesser 
or no anticholinergic effects were also associated with dementia but associations 
were greater for prescriptions closer to dementia incidence suggesting reverse cau-
sation as a possible explanation.18 Although efforts were taken in these studies to 
control for confounding variables, there is the possibility that residual confounding 
may explain some of these associations.
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Bleeding risks

SSRIs and SNRIs inhibit the uptake of serotonin into platelets. Serotonin plays a role in 
the response to vascular injury, promoting vasoconstriction and morphological changes 
in platelets leading to aggregation.19 Depletion of platelet serotonin leads to a reduced 
ability to form clots and therefore an increase in the risk of bleeding. The relative risk 
of any bleeding event on an SSRI/SNRI compared with no use is 1.4, with the absolute 
risk being between 0.5% and 6% (depending on a variety of factors, including length 
of treatment).20 SSRIs also increase gastric acid secretion and may therefore increase the 
risk of peptic ulcer.21

A population‐ based study found that SSRIs increase the rate of upper gastrointestinal 
bleeds (UGIB) with a hazard ratio of 1.97, and low gastrointestinal bleeds (LGIB) with 
a hazard ratio of 2.96, after adjusting for all relevant risk factors.22 A meta‐ analysis of 
22 studies concluded that current users of SSRIs are 55% more at risk of UGIB com-
pared with those who do not take SSRIs.23 The absolute risk of an UGIB while on long-
term SSRIs is 2% and of an LGIB it is 1%.22,24

Risk of intracranial haemorrhage is increased in people on SSRIs – with an absolute 
annual risk of 0.42% in older patients.25 The prevalence of menstrual disorder (unusual 
or excessive bleeding, irregular menstruation, menorrhagia, etc.) is doubled in women 
on antidepressants compared with women not taking antidepressants (24.6% vs 
12.2%).26 In addition, the absolute risk of post‐ partum haemorrhage was 18% for 
women using SSRIs, compared to 8.7% for women not using antidepressants.27 The 
MHRA in the UK issued a warning regarding the use of SSRIs and post‐ partum blood 
loss in 2021.28 Use of SSRIs in the pre‐ operative period is associated with a 20% 
increase in inpatient mortality (absolute risk 1 in 1,000).29 In coronary artery bypass 
graft (CABG) procedures, there is a 50% increase risk of mortality in users of seroton-
ergic antidepressants compared with non‐ users.30

Withdrawal effects

Withdrawal effects from antidepressants occur commonly and can be severe in some 
people.31 The likelihood and severity seem to increase with longer term use.32 This may 
be a sufficient  reason on its own to limit the duration of antidepressant use. Withdrawal 
symptoms are  discussed in detail in subsequent sections.

Withdrawal effects increase in both likelihood and severity with longer term use, 
probably because the brain and body adapt to a greater degree after longer exposure.32 
For example, in survey data, after 3 months of use, about 25% of patients reported 
withdrawal effects on stopping, with about 20% of patients reporting moderately severe 
or severe withdrawal effects. After 3 years of use, more than 60% of patients reported 
withdrawal effects on stopping, with about 50% of patients reporting  moderately severe 
or severe withdrawal effects.32 This may factor in to the  decision to stop antidepressants 
sooner rather than later, in order to avoid more severe withdrawal effects.

Sexual effects

Sexual adverse effects can include a lack of desire as well as reduced sexual sensation, 
and failure to orgasm in both genders,33 and occur in 25% to 80% of patients.34 It is 
now recognised that these sexual effects can persist even after cessation of antidepressants 
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in a minority of patients. This is called post‐ SSRI sexual dysfunction (PSSD), and was 
recently recognised by the European Medicines Agency.35,36 Sexual side effects can 
 negatively affect a person’s self‐ esteem, quality of life and relationships.

tardive dysphoria

Concerns have been raised that long‐ term use of antidepressants can itself induce dys-
phoria.37,38 This has been thought related to the process of tolerance to these medica-
tions, involving serotonin receptor desensitisation, which can ‘overshoot’ leading to 
opposite effects to those originally produced by the medications.37 This has been seen 
as analogous to opioid‐ induced hyperalgesia39 and the increase in anxiety seen in long‐ 
term use of benzodiazepines.40 For  example, one observational study found that 
depressed people who used antidepressants long‐ term had poorer long‐ term outcomes 
compared with non‐ users or those who used them short‐ term, even after controlling 
for baseline depressive severity.41
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Discussing deprescribing antidepressants with patients

the role of the clinician

Given uncertainties regarding the decision to attempt stopping antidepressants, a frank 
and open discussion regarding what is known about the potential benefits and harms 
of ongoing use of antidepressants is warranted. Sometimes patients may have consid-
ered stopping an antidepressant but often the expectation is that the issue will be raised 
by the doctor when it is appropriate.1,2

The 2022 NICE guidance on deprescribing recommends that people taking antide-
pressants should be offered regular reviews that address the ongoing need to take the 
medication including reviewing adverse effects, ongoing benefits and the patient’s pre-
ference.3 Clinicians should be prepared to have these discussions because in the absence 
of action by a clinician the outcome is likely to be continuation of possibly unnecessary 
antidepressant treatment for many patients.4 It has been found that simply prompting 
patients to consider stopping no longer necessary antidepressants is insufficient by itself 
(with only 7% of patients doing so),5 and therefore a more comprehensive discussion 
regarding stopping and greater support for the patient during the process is probably 
required.4

NICE guidance encourages shared decision making about withdrawing antidepres-
sants, in the following circumstances:

 ■ it is no longer benefiting the person,
 ■ the condition for which the medicine was prescribed has resolved,
 ■ the harms of the medicine outweigh the benefits,
 ■ the person wants to stop taking the medication.

NICE guidance recommends outlining the benefits a patient can expect from reduc-
ing the antidepressant including the mitigation of adverse effects outlined previ-
ously, as well as potential future adverse effects.3 Each person’s circumstances and 
preferences should be explored. Some patients may not be aware of the full array of 
adverse effects that antidepressants can cause and may not attribute these to the 
antidepressant. Outlining the range of potential adverse effects and their incidence 
may help patients to identify long‐ term issues that may be  connected to the antide-
pressant. Sometimes the patient information leaflet (PIL) included with medication 
can be a helpful prompt to explore adverse effects the patient might be 
experiencing.

pre‐ existing conceptions about antidepressant action

When discussing deprescribing there may be pre‐ existing ideas that the patient holds 
that may need to be addressed.6,7 The following are some beliefs that patients might 
hold which may mean that they are disinclined to stop antidepressants, despite not 
meeting guideline indications for further treatment:8

 ■ Belief that they have a chemical imbalance (or a serotonin deficiency);
 ■ Belief that they need an antidepressant for depression like a diabetic needs insulin;
 ■ Belief that they have a life‐ long condition and therefore need life‐ long treatment.
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These patients may need to be gently informed that although this messaging was 
once widely disseminated, that there is no current evidence of a serotonin deficiency, 
and no evidence that anyone requires a life‐ long antidepressant to address a bio-
chemical deficiency.4,7,9,10 Patients who perceive that the cause of their depression is 
a long‐ term brain  condition or biochemical in origin are less likely to stop medica-
tion.2 NICE guidelines anticipate that some patients will be upset by hearing infor-
mation that differs from what they have been told by clinicians in the past  – it 
recommends in this case that clinicians should explain that our understanding of 
the  balance of risks and  benefits of a medicine can change over time and that 
past prescribing was done in the person’s best interests using the knowledge available 
at the time.3

Some patients may believe antidepressants are highly effective at preventing 
relapse – and may need to appreciate better the reasonably small protective effects 
(e.g. an NNT of six from the ANTLER trial11 without considering withdrawal con-
founding of relapse), as well as the  considerable uncertainty regarding even these 
effects.12 Patients can be re‐ assured that many people can stop antidepressants and 
not relapse and there are means to mitigate the risk of relapse – for example, by taper-
ing more slowly, by pausing or increasing the dose if required or introducing other 
support or psychological therapies. For some patients the only way to establish 
whether the antidepressant is genuinely helpful is to gradually remove the medication 
and then compare the period off antidepressants (not the withdrawal period) with the 
medicated state.

previous experience of difficulty on stopping

Patients may have had unpleasant experiences in the past when stopping an antidepres-
sant and believe that to be evidence that they need to stay on the medication.8 As dis-
cussed later, a clinician should explore the possibility that these symptoms were not in 
fact their underlying condition returning but withdrawal symptoms from stopping their 
medication (often undertaken too quickly).15 A careful history may be able to identify 
symptoms from their past experience that mark this as  distinct from relapse – such as 
dizziness, electric shocks or other symptoms not present in their underlying condition, 
or perhaps rapid resolution of symptoms on re‐ instatement of their  antidepressant (fur-
ther information in later sections).15

Other benefits of stopping

Other reasons to stop medication may include the benefits of preventing further cas-
cades of  prescribing where tolerance or adverse effects leads to the need for other medi-
cations.16 The possibility of ‘ tardive dysphoria’ may be another reason to avoid 
long‐ term use.16,17 Some patients may be better able to engage in therapy or other useful 
non‐ drug modalities in the absence of  medication, as cognitive impairment and 
 emotional blunting may make aspects of therapy more difficult to access.18 Lastly, the 
fact that being on antidepressants for longer will make them harder to stop may be a 
reason to try stopping sooner rather than later so as to avoid a more severe withdrawal 
reaction.19
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Ambivalence

Many people are ambivalent about continuing or discontinuing long‐ term antidepres-
sants;7,8 with the default position often being to continue taking the medication (‘if it 
ain’t broke why fix it?’). There is a variety of barriers to considering stopping antidepres-
sants that may make people  ambivalent about doing so (Table 2.3).2 In one trial of ces-
sation of antidepressants not indicated by guidelines, some participants only needed a 
little ‘nudge’ while others refused to  discontinue their antidepressant.8 Motivational 
interviewing skills might be helpful to draw out the  advantages and disadvantages of a 
different course of action.7

table 2.3 Barriers and facilitators for patients to stop antidepressants. Adapted from Maund et al. (2019).2

Domain Barriers Facilitators

Psychological capabilities 
and physiological effects

Difficult life circumstances

Aversive experience of discontinuation 
in past

Lack of effective coping strategies

Physical dependence on antidepressants

Confidence in ability to discontinue

Life circumstances stable

Well‐ informed about approach to 
tapering

Perceived cause of 
depression

Long‐ term (perhaps life‐ long) condition 
requiring long‐ term treatment

Biochemical cause (particularly 
serotonin deficiency)

Life circumstances

Fears Fear of relapse

Fear of withdrawal effects

Fear of ‘addiction’, physical dependence

Fear of adverse effects

Personal goals/
motivations

Self‐ identity as ‘disabled’

Stopping as threat to stability

Benefit of continuing to others around 
them

Cure is not possible, only management

Self‐ identity as ‘healthy’

Desire to function without an 
antidepressant

Feeling better

Dislike having to take an antidepressant

Perception of 
antidepressants

Positive effect

Natural or benign

Lack of concern over adverse/side 
effects

Ineffectual

Unacceptable adverse/side effects

Unnatural

Unhappy about long‐ term use

Information about the 
discontinuation process

Inadequate information about the 
discontinuation process, and risks and 
benefits of this

Information on how to safely 
discontinue and what to expect

Support network (friends, 
family, professionals)

Pressure to stay on medication Support to come off medication
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Withdrawal effects from Antidepressants

recent developments in the understanding of antidepressant 
withdrawal

There have been significant developments in the understanding of antidepressant with-
drawal in recent years. Before this period, for many years guidelines reported that anti-
depressant discontinuation symptoms are ‘mild and self-limiting’, for example, by 
NICE1 in the UK. In the USA, the depression guidelines from the APA, published in 
2010, still suggest ‘discontinuation‐ emergent symptoms  …  typically resolve without 
specific treatments over 1–2 weeks’.2 The APA guidelines do identify that ‘some patients 
do experience more protracted discontinuation syndromes, particularly those treated 
with paroxetine’.2

In a systematic analysis of worldwide clinical practice guidelines for depression with-
drawal symptoms were mostly described as mild, brief and self‐ limiting, and severe in 
a minority of cases.3 Estimates of the duration and incidence were included in only a 
quarter of guidelines and the values given were in all cases lower than those reported in 
systematic review.3 This systematic analysis concluded that clinical practice guidelines 
from most countries provide scarce and inadequate information on antidepressant 
withdrawal symptoms and only limited guidance for distinguishing withdrawal symp-
toms from symptoms of relapse.3

In recent years there has been more widespread recognition in some countries that 
withdrawal symptoms from antidepressants are common, can be severe and may be 
long‐ lasting, over months or years.1,4,5 RCPsych in the UK issued a position statement 
emphasising that ‘There should be greater recognition of the potential in some people 
for severe and long‐ lasting withdrawal symptoms’,6 and a corresponding update to the 
NICE guidelines  highlighted ‘[antidepressant withdrawal] symptoms lasting much 
longer (sometimes months or more) and being more severe for some patients’.1

There has been perhaps less obvious acknowledgement of this change in characteri-
sation of withdrawal in other countries, including the USA.7 There are some exceptions. 
The Therapeutics Initiative (TI) in Canada, which produces guidance on medications 
independent from drug company sponsorship, based at the University of British 
Columbia, points out that for antidepressants ‘severe and prolonged withdrawal symp-
toms have been reported lasting weeks to months’.8 The TI guidance also recognises 
that ‘antidepressants should be added to the list of drugs associated with tolerance, 
dependence and a withdrawal syndrome’ and that withdrawal symptoms occur in at 
least one‐ third of patients who stop.4 TI also points out that patients must be informed 
of the possibility of withdrawal symptoms before starting an antidepressant, drawing a 
comparison to opioid treatment: ‘the requirements for informed consent are analogous 
to recommendations before initiating long‐ term opioid therapy’.8 RCPsych and NICE 
in the UK both recommend that providing information on withdrawal symptoms from 
stopping antidepressants should be a part of informed consent when an antidepressant 
is being considered.6

Patients often report that withdrawal symptoms from antidepressants are under‐ 
recognised, or minimised by clinicians,9–11 probably as a result of official guidance 
 minimising the frequency and severity of antidepressant withdrawal symptoms.3 One 
consequence of this has been that many patients are forced to seek help outside the 
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medical system from peer support websites11 or social media sites, including private 
Facebook groups.10

Withdrawal symptoms can be somewhat different from those of depression and anx-
iety but there are important similarities.12 Withdrawal should now be carefully consid-
ered by clinicians as an  important differential diagnosis whenever antidepressant doses 
are reduced or missed – especially given that patients commonly report that their with-
drawal symptoms from antidepressants are mis‐ diagnosed as relapse.10,12 A quarter of 
clinical practice guidelines around the world highlight the risk of mis‐ diagnosing anti-
depressant withdrawal symptoms as a relapse of the underlying condition.3 The TI 
underlines the risk of mis‐ diagnosing withdrawal symptoms as a return of a mental 
health condition by pointing out that on stopping antidepressants ‘depressive symp-
toms or increased suicidality may represent withdrawal or re‐ emergence of the original 
condition’.8 Patients report that the lack of understanding or recognition of withdrawal 
symptoms by clinicians compounds the problems that arise on stopping antidepressants 
and adds unnecessary distress.9

physical dependence vs addiction

The term ‘dependence’ has recently come to be used interchangeably with ‘addiction’ (to 
mean uncontrolled drug‐ seeking behaviour). Inevitably this has led to some unfortunate 
confusion.13 This choice of language was made in DSM‐ III-R because the term ‘addic-
tion’ was thought to be pejorative while the word ‘dependence’ was thought more neu-
tral.13 However, the original usage of the word ‘dependence’ referred to ‘physiological 
adaptation that occurs when medications acting on the central nervous system are 
ingested with rebound when the medication is abruptly discontinued’.13 The National 
Institute on Drug Abuse (NIDA) in the USA states 

‘Dependence means that when a person stops using a drug, their body goes through 
“w ithdrawal”: a group of physical and mental symptoms that can range from mild (if 
the drug is caffeine) to life‐ threatening … Many people who take a prescription medi-
cine every day over a long period of time can become dependent; when they go off the 
drug, they need to do it gradually, to avoid withdrawal discomfort. But people who are 
dependent on a drug or medicine are not necessarily addicted.’14 

In addition, Goodman and Gilman’s textbook of pharmacology points out ‘The appear-
ance of a withdrawal syndrome when administration of the drug is terminated is the 
only actual evidence of physical dependence.’15

All major classes of antidepressants SSRIs, SNRIs, monoamine oxidase inhibitors 
(MAOIs), tricyclic  antidepressants (TCAs), noradrenaline and specific serotonergic 
antidepressants (NaSSAs)) can be associated with withdrawal symptoms on cessation 
or dose reduction. These symptoms occur in a substantial proportion of patients, most 
likely as a result of physical dependence (a normal neurobiological response to drugs 
that act on the central nervous system) in these patients.13,16–20 Physical dependence on 
antidepressants arises because the body and brain undergo adaptations to the  presence 
of a drug, countering its effect in order to maintain homeostasis.13,21,22 The only evi-
dence necessary for a state of physical dependence to be diagnosed is the appearance of 
withdrawal symptoms on reducing or stopping the drug.15 It is also clear that the vast 
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majority of antidepressants  – with the possible exceptions of tranylcypromine and 
amineptine – do not cause addiction, as they do not induce compulsion, craving and 
other symptoms of addiction.23,24

Some patients may be uninterested in academic distinctions between dependence and 
addiction and more interested in the reality that they cannot stop their antidepressants 
because of unpleasant withdrawal effects. They may therefore describe them colloqui-
ally as ‘addictive’,25,26 though  antidepressants do not fit the strict definition of this. 
Some patients may also not be happy being described as ‘dependent’ on antidepressants 
(which they may still associate with the concept of addiction), and in this case, it may 
be better to talk in terms of ‘neuroadaptation’ or ‘adaptation’.

Withdrawal symptoms vs discontinuation symptoms

The term ‘discontinuation symptom’ was promoted by drug manufacturers to minimise 
patient concerns regarding their product and to prevent association with the idea of 
addiction.27,28 There is now widespread recognition that this euphemism is misleading 
and that its use minimises the potential adverse consequences of stopping antidepres-
sants.28–30 The more pharmacologically accurate term is ‘withdrawal symptoms’, now 
adopted by RCPsych,6,28 the British Medical Association28 and NICE in the UK.1,31 In 
Canada, the TI has updated its language as well: ‘The effects of stopping any antide-
pressant should be more precisely termed “withdrawal syndrome” instead of “antide-
pressant discontinuation syndrome”.’8 There has been limited official acknowledgement 
of this in the USA.
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pathophysiology of antidepressant withdrawal symptoms

Drug discontinuation effects are effectively part of the pharmacology of any drug when 
the body eliminates that drug faster than adaptations to the presence of the drug can 
subside.1 Following this idea, any evidence of persisting adaptation to a drug strongly 
suggests that withdrawal symptoms will occur when the drug is stopped.1

homeostatic adaptation to antidepressants

The brain adapts to the presence of all classes of antidepressants, countering the effect 
of the drug in order to maintain homeostasis (Figure 2.1).2–4 This process will lead to 
physical (or physiological) dependence.5 Adaptation to the antidepressant may be asso-
ciated with tolerance or loss of effect. In one longitudinal study it was observed that 
25% of patients required increased dosages of antidepressant over time,6 consistent 
with the development of tolerance. A systematic review found that rates of tachyphy-
laxis occurred in about 10% to 30% of patients with depression treated with 
antidepressants.7

During ongoing administration of antidepressants, as for other drugs acting on the 
central  nervous system, neuroadaptation establishes a new homeostatic equilibrium, in 
which the system accommodates to alterations produced by the drug. When the medi-
cation is reduced or stopped, the homeostasis is perturbed, resulting in withdrawal 
symptoms.1,3 Adaptations to the presence of the drug predict withdrawal effects because 
these adaptations often do not resolve instantaneously upon stopping the drugs but will 
persist for some period. The ‘mis‐ match’ between the level of drug action to which the 
body has been adapted to and the lesser amount of drug action it receives (upon dose 
reduction or cessation) gives rise to withdrawal effects.1

It is thought that antidepressants that increase synaptic serotonin, like SSRIs, and 
SNRIs lead to down‐ regulation of serotonergic receptors.8 This is a homeostatic 
response to higher levels of synaptic serotonin arising as a consequence of serotonin 
transporter (SERT) antagonism, the primary target of many antidepressants.8 The drugs 
may also affect pathways downstream of these receptors.9

PET binding studies demonstrate that short‐ term SSRI use reduces the sensitivity of 
cortical 5‐ HT2A receptors10 and down‐ regulates 5‐ HT1A receptors11 in depressed patients, 
and 5‐ HT4 receptors in healthy controls.12 There is also evidence that 5‐ HT1A down‐ 
regulation can persist for months and years after antidepressants are ceased.11 In one 
neuroimaging study, patients who had been previously treated with antidepressants 
showed 5‐ HT1A down‐ regulation in 38 out of 40 brain regions  analysed, on average, 
29 months after antidepressants were ceased (range 8–60 months).13

Animal studies have found a number of alterations to the serotonergic system that 
persist after SSRI cessation following weeks of treatment with antidepressants.14 These 
brain changes are found in conjunction with behavioural withdrawal effects (e.g. 
increased acoustic startle reflex).14 The following neurobiological changes have been 
detected in animals after stopping antidepressants: lowered serotonin and serotonin 
metabolites in the hippocampus and frontal cortex, reduced SERT binding, a reduc-
tion in the expression of SERT and 5‐ HT1B receptors in the raphe nucleus, and reduced 
5‐ HT2C expression in the frontal cortex.14 Animals also show reduced oxytocin 
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response (to a 5‐ HT1A receptor agonist), and reduced 5‐ HT1A sensitivity after antide-
pressant cessation.14 Notably, many of these changes persisted for up to 2 weeks in 
rodent models after antidepressants were stopped14 (17 rat days being equivalent to a 
human year).15

In one study that measured changes for longer, 14 days of fluoxetine treatment in 
rats produced a reduced oxytocin response that was still present 60 days after drug 
cessation – four times longer than the period of treatment.14,16 Using a widely cited 
means of drawing equivalencies between rat time and human time, 60  days is 
 equivalent to approximately 3 human years, although this equivalence has not been 
specifically verified in regards to the duration of adaptations to antidepressant 
 treatment.15,16 This is consistent with the time period demonstrated in neuroimaging 
of patients who had previously used antidepressants. These observations suggest sev-
eral ways in which the brain adapts to long‐ term use of antidepressants that persist 
after cessation and may give rise to withdrawal symptoms.

A Before medication

Pre-synaptic
neuron

Post-synaptic
neuron

Serotonergic receptor
Antidepressants
(e.g. SSRI)

Reduced re-uptake =>
increased synaptic
serotonin

Down-regulation
of post-synaptic
serotonin receptors
(homeostatic response
to too much signal)
detected in PET

Physiological
levels of
serotonin and
down-regulated
serotonin
receptors =>
withdrawal
symptoms

Serotonin

Serotonin transporter

Pre-synaptic
neuron

Pre-synaptic
neuron

Pre-synaptic
neuron

B Medication introduced C Long-term medication D Medication stopped

Figure 2.1 Neuro‐ adaptation to the presence of antidepressants and the effects on reduction or stopping 
antidepressants. A –  serotonin is released from the pre‐ synaptic neuron into the synapse where it then activates 
serotonergic receptors on the post‐ synaptic neuron. The serotonin transporter undertakes reuptake of synaptic 
serotonin, producing an equilibrium level. B – introduction of an antidepressant blocks about 60–80% of serotonin 
transporter activity, causing less reuptake of serotonin into the pre‐ synaptic neuron. This leads to an increase 
in synaptic levels of serotonin, which increases the activation of the post‐ synaptic serotonergic receptors. C – 
due to homeostasis, the excess activation of post‐ synaptic serotonergic receptors leads to down‐ regulation of 
receptors, changes evident after short‐ term use of antidepressants on nuclear imaging,10,12 which can persist for 
long periods.13 D – when the antidepressant is removed (or reduced) after long‐ term use the serotonin transporter 
is unblocked and serotonin is now removed from the synapse and returns to physiological levels. The down‐ 
regulation of the post‐ synaptic receptors persists for some time after antidepressant cessation. The system registers 
the effect of physiological levels of serotonin on the down‐ regulated receptors as a diminished effect, likely 
related to antidepressant withdrawal symptoms. These symptoms will persist for as long as it take the serotonergic 
receptors to be up‐ regulated back to their ‘pre‐ drug’ configuration. Note: the serotonergic system is focused 
on primarily in this diagram but similar effects will apply to other neurotransmitter systems that are affected by 
antidepressants, or exist downstream of serotonergic effects.
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homeostatic disruption on antidepressant discontinuation

When an antidepressant taken long‐ term is reduced in dose or stopped, the homeostatic 
 equilibrium that had been established is perturbed. The difference between the ‘expected’ 
level of activity by the system and the actual ‘input’ by the drug is responsible for with-
drawal symptoms as shown in Figure 2.2.1–3 The duration of withdrawal symptoms is 
largely determined by the time required for adaptations to the drug to resolve.1

It is sometimes erroneously believed that withdrawal symptoms last for the time taken 
for the drug to be eliminated from the system. This misunderstanding sometimes leads 
clinicians to tell patients that they could not be experiencing long‐ lasting withdrawal 
symptoms because ‘the drug is out of their system’. However, Figure 2.2 illustrates that 
while the onset of withdrawal symptoms is strongly determined by the elimination half‐ 
life of a drug (shorter half‐ life, quicker onset), the duration of withdrawal is determined 
by the plasticity of the system in returning to a ‘pre‐ drug’ homeostatic equilibrium (that 
is to become accustomed to the presence of less drug in the system).

An analogy might be made to the experience of walking out of a loud concert (more 
signal as with the increased synaptic serotonin during antidepressant treatment) into a 
quiet street (physiological levels of serotonin after drug removal), where sounds appear 
muted because of adaptation of tympanic sensitivity (as with serotonergic sensitivity) 
for a few minutes while your tympanic membrane re‐ accommodates to a different aver-
age amount of sound (an analogous delay for the serotonergic system to re‐ adapt to less 
signal, although it seems to take much longer than a few minutes). The time for the 
sound to dissipate (or for synaptic serotonin levels to normalise on removal of the drug) 
is trivial; it is the time taken for tympanic re‐ accommodation that determines the 

Homeostatic
‘set-point’

Magnitude of risk of
withdrawal symptoms

Antidepressant
level

Time

(1) Adaptation to AD (2) New homeostatic ‘set-point’
presence of drug

(3) Abrupt stoppage

Figure 2.2 The neurobiology of antidepressant withdrawal. In this diagram, the homeostatic ‘set‐ point’ is shown 
in black and antidepressant drug levels are shown in purple dashed lines. (1) The system is at baseline. At the 
Solid purple arrow, an antidepressant is administered; drug plasma levels increase. Physiological adaptations of the 
system to the presence of the drug begin. (2) At the plateau, drug plasma levels (and target receptor activation) 
have reached a steady state with a new homeostatic set‐ point of the system established. (3) The antidepressant 
is abruptly ceased and plasma drug levels drop to zero (exponentially, according to the elimination half‐ life of the 
drug). This difference between the homeostatic set‐ point (the ‘expectations’ of the system) and the level of drug 
in the system (dashed purple line) is experienced as withdrawal symptoms. Hence, withdrawal symptoms may 
worsen or peak even long after the drug has been eliminated from the system. The shaded area under the curve, 
representing the difference between the homeostatic set‐ point and the level of the drug, indicates the degree of risk 
of withdrawal symptoms: the larger the area the greater the risk.
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duration of the withdrawal effects (as for re‐ adaptation of the processes affected by 
 long‐ term antidepressant use). Due to wide‐ ranging adaptations in the brain and body 
to antidepressants, withdrawal symptoms can manifest in both physical and psycho-
logical symptoms.17,18

It is also unlikely that withdrawal symptoms are mediated simply through serotoner-
gic  receptors, as there are many other downstream effects including adrenergic, dopa-
minergic, cholinergic,  glutamatergic and other pathways, which may also adapt to 
long‐ term administration of  antidepressants.2,14,17,19,20 For example, rapid reversal of the 
inhibition of noradrenergic function in the locus coeruleus (caused by the inhibitory 
influence of increased serotonin levels during antidepressant treatment when antide-
pressants are stopped) may explain some symptoms of antidepressant withdrawal.21 
Paroxetine’s anti‐ cholinergic effects may lead to cholinergic rebound on cessation, 
partly accounting for the severity of its withdrawal syndrome.21 Withdrawal symptoms 
have also been attributed to increased glutamatergic neurotransmission on cessation,22 
as well as dopaminergic neurotransmission and effects on the hypothalamic‐ pituitary 
adrenal axis.14,22

Minor role for psychosomatic (or nocebo) effects

Some commentators have suggested that withdrawal symptoms may be a psychoso-
matic response rather than genuine physiological symptoms.23 These authors have 
hypothesised that patients have negative expectations of the consequence of stopping 
their antidepressants, leading to nocebo withdrawal effects (the opposite of the pla-
cebo effect).23 However, the presence of antidepressant withdrawal symptoms in both 
animals14 and neonates of antidepressant‐ using mothers24 suggests that the process is 
primarily physiological rather than psychosomatic. Randomised controlled trials 
conducted to detect withdrawal symptoms used double‐ blind placebo‐ controlled 
designs so that participants and researchers were unaware whether the participant 
was receiving a continuation of their antidepressant or identical placebo pills for sev-
eral days.25,26 This design minimises the role of psychological expectation or nocebo 
effects and therefore suggests that withdrawal effects are physiological consequences 
of stopping the medication.25 It is also worth stating that patients would need to be 
aware of the range of effects possible in order for psychosomatic symptoms to arise 
in the same form as ‘real’ symptoms – who would guess that brain zaps are a symp-
tom of withdrawal?

The rate of nocebo withdrawal effects has been explored in six double‐ blind ran-
domised controlled trials in two ways: either by cessation of placebo or continuation of 
antidepressants unbeknownst to the patient. Excluding an outlier value, these studies 
yield a weighted average of nocebo withdrawal effects of 11.8%,8,27 much less than the 
incidence of withdrawal when stopping antidepressants of 40–50% (see later sec-
tions).28,29 A limitation to the analysis of nocebo effects is that the severity of with-
drawal symptoms is not measured in these studies, and it is not clear that ‘dizziness’ or 
‘nausea’ reported in the nocebo group is the same as such symptoms in the withdrawal 
group (there are case reports of such symptoms being severe enough to prompt investi-
gation of stroke).30 Furthermore, withdrawal effects from placebo do not show a rela-
tionship with duration of treatment, in the same way that withdrawal effects from 
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antidepressants do (Figure 2.3).31 As with all health symptoms, there may be a psycho-
logical component to  withdrawal effects but this is likely to be a minor 
contribution.8,27

pathogenesis of specific withdrawal effects

As discussed, mechanisms of antidepressant withdrawal symptoms are thought to arise 
from a  mis‐ match in expected inputs to the system and actual inputs from the drug, 
involving  serotonergic, noradrenergic, glutamatergic and dopaminergic effects, as well 
as other systems such as the HPA axis.8,9,14,22

The hypothesised role of serotonin in coordinating sensory and autonomic function 
with motor activity has been proposed as a possible mechanism for the withdrawal 
syndrome.32 In particular, a link has been hypothesised between dizziness, vertigo, nau-
sea and lethargy, which resemble motion sickness, and dysmodulation of the raphe 
5HT1A receptors, known to be involved in this phenomenon.33 Withdrawal‐ induced 
dysregulation of somatosensory functions may cause paraesthesia, while altered dopa-
minergic function may be responsible for the movement disorders (for example, dysto-
nia) occasionally experienced in SSRI withdrawal.34 The electric shock or ‘zap’ sensations 
of withdrawal have been attributed to serotonergic or noradrenergic effects, as they are 
also present in withdrawal from MDMA.35,36 Analogies have been made to Lhermitte’s 
sign, also an electric‐ shock like phenomenon, seen in multiple sclerosis and vitamin B12 
deficiency and from iatrogenic causes, conceptualised as arising from demyelination of 
cervical spinal cord axons.37,38

That many antidepressant withdrawal symptoms appear to be autonomic suggests the 
homeostatic disturbance of withdrawal may extend to dysregulation of the autonomic 
nervous system.39,40 Many antidepressants can affect heart rhythm, blood pressure, sleep 
and other autonomic functions (accounting for some of the adverse effects of antide-
pressants),41,42 and removal of these effects may lead to disruption of this system. Further 
research is required to understand the pathogenesis of the wide variety of withdrawal 
symptoms experienced.
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Figure 2.3 The relationship between duration of treatment and proportion of patients who experienced withdrawal 
effects on stopping either paroxetine or placebo (overall trend p‐ value <0.001).33 Adapted from Horowitz et al. (2023)10
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Clinical aspects of antidepressant withdrawal

The major risks in stopping antidepressants are of course relapse or recurrence of the 
underlying condition and the emergence of withdrawal symptoms. Withdrawal symp-
toms can make stopping antidepressants difficult and can sometimes be debilitating.1,2 
All classes of antidepressants (i ncluding TCAs, MAO‐ Is, SSRIs, SNRIs, NaSSAs, SARIs) 
are associated with physical dependence and withdrawal symptoms on stopping or 
reducing the dose.3–5

recognising antidepressant withdrawal symptoms

Some excerpts from qualitative papers examining withdrawal effects from antidepres-
sants are perhaps illustrative:

I am currently trying to wean myself off of Venlafaxine, which honestly is the most 
awful thing I have ever done. I have horrible dizzy spells and nausea whenever I lower 
my dose.6

I forgot to take my Citalopram for two days and woke up one morning with severe diz-
ziness. It was so extreme that I fell over when I tried to get out of bed and I threw up.7

The withdrawal effects if I forget to take my pill are severe shakes, suicidal thoughts, a 
feeling of too much caffeine in my brain, electric shocks, hallucinations, insane mood 
swings ... kinda stuck on them now coz I’m too scared to come off it.8

The adverse effects have been devastating – when I have tried to withdraw – with ‘head 
zaps’, agitation, insomnia and mood changes. This means that I do not have the option 
of managing the depression any other way because I have a problem coming off this 
medication.9

It took me almost two years to get off Paroxetine and the side effects were horrendous. 
I even had to quit my job because I felt sick all the time. Even now that I am off of it, 
I still feel electric shocks in my brain.6

Whilst on and trying to get off these meds (mainly SSRIs) I’ve experienced incredible 
denial and confusion amongst GPs and psychiatrists. At the point where four different 
psychiatrists gave me four different diagnoses and prescriptions in the same month this 
became very clear. You’re  essentially on your own on this journey, and no, your friends 
and family probably won’t understand.10

The first time that I felt some sort of control over my condition was when we went for 
the second opinion – and everything that I said was believed. That … is vital to coping 
with dependence and, again, in withdrawal.10



C
h

A
pt

er
 2

88 The Maudsley® Deprescribing Guidelines

Nature of withdrawal symptoms

There are at least 80 antidepressant withdrawal symptoms described, involving many 
bodily  systems.11–13 This variety of symptoms probably arises because of the wide‐ 
ranging effects of  antidepressants on multiple targets. This array of physical and psy-
chological symptoms can be confusing to both patients and clinicians unfamiliar with 
the syndrome, leading commonly to  mis‐ diagnosis of relapse of an underlying psychi-
atric condition, or onset of a new physical or  mental health problem10 (Table 2.4). 

table 2.4 Withdrawal symptoms from SSRIs and SNRIs.*

phYSICAL

General Neuromuscular Sensory Gastrointestinal

Dizziness (65%) Myoclonus Electric shock sensations (‘zaps’) Nausea (44%)

Headache (53%) Tremor Tinnitus Anorexia

Fatigue (45%) Coordination problems Blurred vision Vomiting

Malaise Numbness Visual changes (e.g. palinopsia) Diarrhoea

Tiredness Myalgia Hyperesthesia Abdominal pain/cramp

Lethargy Ataxia Altered taste

Sweating Muscular spams Pruritis

Flu- like symptoms Neuralgia Buzzing noise within the head

Flushing chills Arthralgias Prickling sensations

Pain Cramp Paraesthesiae

Akathisia Seizures

Cognitive Cardiovascular Sexual

Confusion (53%) Tachycardia Premature ejaculation

Amnesia/memory difficulty 
(34%)

Light- headedness

Chest pain

Hypertension

Postural hypotension

Vertigo

Syncope

Dyspnoea

Genital hypersensitivity

Impaired concentration

Impaired attention

Disorientation

Lethargy/drowsiness

(Continued)
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One guide that may be helpful for clinicians is a list of the most discriminatory with-
drawal symptoms (the Discriminatory Antidepressant Withdrawal Symptom Scale 
(DAWSS)) (Table 2.5).14 This set of symptoms was derived from a large‐ scale  survey 
of patients with antidepressant withdrawal syndrome who were asked about the inci-
dence and  severity of symptoms before starting antidepressants (i.e. the symptoms 
that prompted  prescription of an antidepressant) and symptoms experienced during 
or after stopping  antidepressants (i.e. withdrawal effects).14 This set of 15 symptoms 
represents the symptoms that showed the greatest increase in severity and incidence 
during withdrawal compared with before starting to yield the symptoms that most 
discriminate between these two conditions.

In severe cases antidepressant withdrawal can be so unpleasant that it provokes sui-
cidality.10,17 Indeed, in the first 14 days of the discontinuation period is associated with 
a 60% increase in suicide attempts compared with previous users of antidepressants18 – 
as it is improbable that these suicide attempts arose as a consequence of relapse 
(as relapse is generally thought to be delayed in onset for more than 2 weeks after stop-
ping antidepressants),19 this increase has been attributed to withdrawal effects.20

pSYChOLOGICAL

Affective Behavioural Sleep psychotic

Depression/worsened 
mood (60%)

Restlessness

Aggressive behaviour

Impulsivity

Bouts of crying/
outbursts of anger

Vivid dreams (51%)

Insomnia (50%)

Nightmares

Hypersomnia

Visual/auditory 
hallucinations

Irritability (60%) Delirium

Agitation (56%) Catatonia

Weeping (54%)

Nervousness (53%)

Mood swings/emotional 
lability (47%)

Tension/Anger (47%)

Anxiety

Panic

Dysphoria

Suicidal ideations/attempts

Depersonalisation

Derealisation

Fear

Hypomania/euphoria

* Derived from Cosci and Chouinard (2020),15 Fava et al. (2015),16 Guy et al. (2020)10 and Rosenbaum et al. (1998).12 
The 15 most common withdrawal symptoms from SSRIs are shown in italics with incidence rates. Data is the average 
incidence of symptoms in patients who abruptly stopped sertraline and paroxetine for 5–8 days in Rosenbaum et al. 
(1998), rounded to the nearest per cent.

table 2.4 (Continued)
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Akathisia

Perhaps the other most distressing consequence of antidepressant withdrawal is 
akathisia, a neuropsychiatric condition (ICD‐ 10‐ CM Code G25.71), characterised by 
severe agitation, restlessness and a sense of terror.10,21–23 Patients report a very distress-
ing subjective feeling of restlessness and dysphoria; they are often fidgeting, pacing, 
rocking and often have an inability to sit or stand still, although sometimes the mani-
festations are only subjective, sometimes referrred to as ‘inner akathisia’.24,25 Although 
this condition is most often recognised as a side effect of antipsychotic use, it has also 
been observed to occur in SSRI and TCA withdrawal.10,21–23,25 The pathophysiology is 
poorly understood, with leading theories implicating a reduction in dopaminergic activ-
ity in the mesocortical pathway projecting from the ventral tegmental area to the limbic 
system and prefrontal cortex, resulting in suppression of the usual inhibitory effects on 
motor function, leading to unwanted involuntary movements.25 Other theories impli-
cate changes to serotonin and noradrenaline levels, which can have indirect effects on 
dopaminergic activity.26

This pronounced state of agitation can be mis‐ diagnosed as a manic state,22 an anxi-
ety disorder, a panic disorder, a personality disorder, ADHD, health anxiety, restless leg 
disorder and functional neurological disorder, or a factitious disorder by clinicians 
unfamiliar with the syndrome in antidepressant withdrawal.24,25,27 It has been associ-
ated with suicidality because of the  distress and agitation it engenders.24,25,28

table 2.5 Most discriminatory withdrawal symptoms, in order.14

Order Most discriminatory withdrawal symptoms

1 Electric shocks (‘brain zaps’)

2 Akathisia/ internal sensation of buzzing or tension 
causing need to move

3 Dizziness/light- headedness

4 Vomiting

5 Vertigo

6 Nausea

7 Gait and coordination problems

8 Increased sensitivity (to light, noise etc)

9 Tinnitus

10 Psychotic symptoms

11 Diarrhoea

12 Muscular problems (cramps, twitches, spasm, pain)

13 Palpitations

14 Vivid dreams

15 Memory problems
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how common, severe and long‐ lasting are withdrawal symptoms 
from antidepressants?

Incidence of antidepressant withdrawal after discontinuation

There is ongoing debate about the incidence of withdrawal effects from antidepressants. 
A 2019 systematic review identified 14 relevant studies from which to calculate the inci-
dence of antidepressant withdrawal symptoms.1 The incidence rates ranged from 27% 
to 86%, with a median of 55% and a weighted average of 56.4%.1 Restricting the analy-
sis only to double‐ blind RCTs captured in this review the incidence of withdrawal syn-
drome was 53.9% (six RCTs, 731 participants), where the majority of studies used an 
increase in discontinuation‐ emergent signs and symptoms (DESS)2 of ≥ 4 to define a 
withdrawal syndrome (Table 2.6). Restricting analysis to studies of SSRIs, withdrawal 
syndromes occurred with a median rate of 53.6%, and a weighted average of 50.5%.1

As these studies provided single‐ arm frequencies for antidepressant withdrawal, these 
estimates may need to be adjusted for the nocebo effects (symptoms that arise from 
negative expectations on stopping medication) that may occur when stopping placebo 
or continuing antidepressants. Subtracting the weighted average of nocebo effects 
derived previously3,9 of 11.8% from the overall detected rate in double‐ blind RCTs 
(53.9%−11.8%) might therefore give a more reasonable estimate of 42.1%, and 38.7% 
for SSRIs specifically (50.5%−11.8%).3

table 2.6 Incidence of withdrawal in double‐ blind randomised controlled trials captured in Davies and Read 
(2019).1 Table is adapted from Horowitz et al. (2023)3

Double‐ blind 
rCts

period of 
treatment 
before 
cessation

period of 
observation

Definition of 
withdrawal 
syndrome

people with 
withdrawal 
syndromes

total 
stopped 
from 
medication

proportion with 
withdrawal (%)

Oehrberg 
19954

12 weeks 2 weeks ‘any adverse effect 
on discontinuation’

 19  55 34.6

Rosenbaum 
19982

11.4 months 5–8 days DESS ≥ 4  86 185 46.5

Zajecka 19985 12 weeks 6 weeks ‘new or worsened 
events’

 64  95 67.4

Hindmarch 
20006

‘At least 
3 months’

4–7 days DESS ≥ 4  66  86 76.7

Montgomery 
20057

12 weeks 2 weeks DESS ≥ 4  49 181 27.1

Sir 20058 8 weeks 2 weeks Any discontinuation‐ 
emergent symptom

110 129 85.3

Total 394 731 53.9

DESS = Discontinuation‐Emergent Signs and Symptoms Checklist.
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Severity of withdrawal symptoms

The severity of antidepressant withdrawal symptoms varies widely, ranging from mild, 
short‐ lasting cases that can be managed with education and reassurance, to severe cases 
that cause significant disruption to normal functioning, job loss, relationship break-
down and even suicide.1,10–12 This variability presumably relates to differing degrees of 
neurobiological adaptation to antidepressants among individuals.3 In its severe form, 
the antidepressant withdrawal syndrome has been reported to be associated with ataxia 
leading to falls, electric shock sensations and disorientation that impair walking and 
driving,10,13 and urgent consultations at emergency departments.14,15 Some patients 
experience such severe withdrawal effects that they become bed‐ bound, debilitated, 
suicidal11,16 and others can experience akathisia, which can be highly distressing.11,17,18

A systematic review identified five studies that evaluated the severity of post‐ 
discontinuation withdrawal effects, with nearly half of participants who had experi-
enced them choosing the most extreme option in a scale to describe the severity of those 
effects.1 For example, in response to the question ‘How severely do you feel withdrawal 
has affected your life?’ on a scale of 0–10 given to 580 people who had attempted with-
drawal from antidepressants, mostly SSRIs, the mean response was 8.35 (SD 2.05), 
indicating that the majority experienced severe reactions, with 43% (249) of partici-
pants choosing 10, the highest level of the scale.19 The online survey method employed 
by four of these studies may be biased by a self‐ selected subject group with more nega-
tive experiences than average. However, somewhat more than half of the participants 
surveyed in these studies had used antidepressants for more than 3 years,20 mirroring 
the wider UK population, where about half of antidepressant users have been on them 
for more than two years.21 In the USA about half of antidepressant users take the medi-
cation for at least five years.22

The remaining study, conducted by Pfizer, found that 34.3% of patients treated with 
sertraline for only 8 weeks experienced moderately severe symptoms (as rated by an 
investigator on global assessment) upon discontinuation, 23.9% of them experienced a 
mild withdrawal reaction, while 23.9% reported a minimal one.8 For venlafaxine, after 
8 weeks of use, 38.7% of patients were rated by study researchers as experiencing mod-
erately severe withdrawal symptoms, with 3.2% as ‘severe’ and 1.6% as ‘very severe’.8 
As longer duration of treatment appears to be associated with a greater incidence and 
severity of withdrawal symptoms (see below), patients who are on antidepressants for 
longer than the 8 weeks of this study are more likely to suffer more severe withdrawal 
symptoms.20,23

Duration of post‐ discontinuation withdrawal symptoms

Some studies report that withdrawal symptoms can be self‐ limiting over a couple of 
weeks, especially when the medications are only used for several weeks.24 However 
there is also significant evidence that withdrawal symptoms can persist for months or 
even years,1 sometimes referred to as protracted withdrawal syndrome or post‐ acute 
withdrawal symptoms (PAWS).12,25,26 As mentioned earlier, although protracted with-
drawal symptoms have been regarded as pharmacologically implausible in the past (‘the 
drug is out of your system’), this understanding has been updated to recognise that 
drug‐ induced neuro‐ adaptations may require an extended period to return to their 
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 pre‐ drug state, rather than resolve when the drug is eliminated from the body.12,27 
Consistent with this, RCPsych has updated its position,28 and a corresponding update 
was made to the NICE guidelines,29 to indicate that withdrawal symptoms can last for 
‘months, or longer’.

This has been confirmed by a large (n = 478) double‐ blind randomised controlled 
discontinuation trial in which participants who had been on antidepressants for 2 years 
or longer and felt well enough to consider stopping were randomised to be maintained 
on their antidepressant or have it stopped over a period of 4 to 8 weeks.30 In this trial 
those patients in the discontinuation group reported an increase in withdrawal symp-
toms that were present for at least 7  months after medications were stopped.30 
Withdrawal symptoms were most numerous at 4  weeks after antidepressants were 
ceased with more than a doubling in the number of symptoms compared with mainte-
nance patients, but remained elevated at 7 months. Severity of withdrawal symptoms 
was not measured in this trial.

This is consistent with findings in surveys. A RCPsych online survey found that for 
the 512 users who experienced withdrawal, a quarter of the group reported withdrawal 
symptoms that lasted more than 12 weeks.1 In another survey of 580 people who had 
withdrawn from antidepressant medication, 86.7% responded that the syndrome had 
lasted at least two months, 58.6% at least one year and 16.2% for more than three 
years,19 although this study may have surveyed a self‐ selected population with a more 
severe experience of withdrawal than  average. Other studies also report longer dura-
tions of withdrawal symptoms – in at least some cases  symptoms (outlined in Table 2.6) 
can persist for years, which can be debilitating.11,12,25,31,32

It is difficult to establish to what extent these very long‐ lasting syndromes represent 
outliers, as it is not possible to establish that these are representative populations of 
antidepressant users, but it is clear now from double‐ blind RCTs that withdrawal 
 symptoms persist for months for many people, significantly longer than the one‐  or 
two‐ week periods that have been previously ascribed to them.33 It remains to be estab-
lished exactly what proportion of patients experience debilitating, multi‐ year 
withdrawal.

There is also debate about whether very prolonged withdrawal syndromes represent 
a syndrome distinct from the acute antidepressant withdrawal syndrome or merely a 
continuation of these symptoms.12,26,34 Another perspective is that these long‐ lasting 
effects should be seen more similarly to tardive dyskinesia – that is, possibly years‐ long 
or even permanent neurological alterations  produced by exposure to the drug (that 
might improve over time).35
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protracted antidepressant withdrawal syndrome

Severe and persistent (for months or years) withdrawal syndromes are recognised for a 
range of psychotropic medications, including antidepressants.1–4 Post-acute withdrawal 
syndrome (PAWS) occurs in an unknown proportion of patients after stopping antide-
pressants.3–5 This syndrome has long been neglected or minimised,3 with poor education 
about its existence leading to mis‐ attribution of these symptoms to relapse or the emer-
gence of new mental health conditions.3,6–8 Protracted withdrawal symptoms are thought 
to be caused by changes to the brain during exposure (generally long  term) to antidepres-
sants, which persist for months and years after stopping the drugs.2,3,9 Indeed, there is 
PET imaging which demonstrates changes to serotonergic receptor sensitivity for months 
and years after the medication is stopped;10 some have postulated that these changes may 
be  irreversible, though recovery seems possible for people in the long  term.1–3,7 Its risk 
is thought to be minimised by gradual tapering.7,11,12 There is great similarity between 
symptoms in acute withdrawal from antidepressants and in protracted withdrawal but 
some authors have considered them separate (but related) syndromes.3,13 Some patients 
experience onset of severe, long‐ lasting withdrawal symptoms (many of quite typical 
characteristics, for example, electric shock sensations, altered sensorium and psychologi-
cal symptoms quite distinct from their underlying condition)3 after several weeks of mild 
withdrawal symptoms following stopping an antidepressant, possibly suggesting differ-
ent pathophysiological mechanisms.3

In an analysis of patient narratives, protracted withdrawal is characterised by similar 
symptoms to those recognised in acute withdrawal, with the most common symptoms 
reported being general (headache, fatigue), balance (dizziness), sensory symptoms (elec-
tric shock sensations (‘brain zaps’)), neuromotor symptoms (muscle aches, muscle 
tremor), gastrointestinal symptoms (nausea, diarrhoea), affective symptoms (anxiety, 
depressed mood, emergent suicidality), insomnia and decreased concentration (‘brain 
fog’).3 Less commonly, new‐ onset psychotic symptoms and persistent sexual problems 
were also reported in this cohort.3

In a survey of a convenience sample of 1,150 patients regarding their protracted 
withdrawal symptoms the following consequences were reported: 68.9% reported 
reduced social activities, 55.7% reported impaired work function, 40.9% reported 
family discord, 33.1% reduced work time or responsibilities, 26.8% took sick leave, 
25.3% reported relationship breakdown, 21.6% left or lost their job during withdrawal 
and 12.8% had physical accidents.11 In analyses of patient reports there has been 
increased suicidality3,4 and completed suicides, attributed to withdrawal effects.3 
Protracted withdrawal can have devastating consequences for patients and their fami-
lies, especially when accurate diagnosis is rare. Increased awareness of this condition 
could lead to improved outcomes for sufferers.7
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post‐ SSrI sexual dysfunction

PSSD is a protracted state that persists in an unknown proportion of people after stop-
ping antidepressants that may be related to other protracted withdrawal  syndromes, 
and can cause significant distress to sufferers.1 The condition was first characterised in 
2006,2 and in 2019 the European Medicines Agency recommended that the product 
information on SSRIs and SNRIs be updated after a review of pharmacovigilance 
data.1,3 The symptoms include genital numbness, decreased libido, erectile dysfunction, 
failure to become aroused or orgasm, and pleasureless or weak orgasm. The sensory 
changes may extend beyond the genital area to a more general dampening or numbing 
of emotions.1,4 The pathophysiology is poorly understood but genital numbing might 
be related to the action of SSRIs at sodium channels in the cell membrane.1 Case reports 
show that it can occur after differing periods of exposure to antidepressants, and 
 sometimes spontaneously resolves (sometimes taking months or years to do so).1 Some 
 people experience brief remissions, suggesting that the effects may not be permanent.1
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Factors influencing development of withdrawal effects

Although there has been limited research on the topic, there are several factors that are 
thought to have an effect on incidence, severity and duration of withdrawal symptoms. 
In general, greater adaptation (or physical dependence) to the drug is likely to lead to 
greater withdrawal effects, brought about, for example, by higher dose or longer use, as 
well as some variation among drugs and individual neurobiology.1

Duration of use

Risk of withdrawal increases after 4–6 weeks of daily use.2 Longer duration of use 
would be expected to produce greater adaptation to the presence of the drug and there-
fore present a greater risk of withdrawal.

Although no RCTs have examined the role of treatment duration in incidence or 
severity of withdrawal symptoms, surveys have done so.3,4 Of course, these surveys 
may have captured a skewed sample (of patients with more severe withdrawal effects 
than the average patient), however, these studies suggest a clear gradient between 
duration of use of antidepressants (mostly SSRIs and SNRIs) and both incidence of 
withdrawal effects and their severity (Table 2.7).4 This suggests that for patients who 
have been on antidepressants for more than 3 years, about half will experience severe 
withdrawal symptoms, while only a small proportion of patients will experience 
withdrawal effects after only a few weeks of use.4 A recent analysis also found that 
longer use of antidepressants was associated with longer periods of withdrawal 
effects.5

There were five studies for which duration of antidepressant use and duration of 
withdrawal symptoms were available (Table 2.8).6–10 Although a relationship appears 
to exist between duration of use and duration of withdrawal symptoms, the data was 
heterogenous. Both studies with a longer duration of use involved samples of patients 
who self‐ identified as having trouble with withdrawal, likely to represent a more 
severe group than average.7,9 Additionally, such data are susceptible to the ecological 
fallacy (that is, an effect on group averages might not apply to the individuals in the 

table 2.7 The relationship between duration of treatment with an antidepressant and incidence and severity of 
withdrawal symptoms from surveys of antidepressant users. Data is derived from Read et al. (2018).4

Duration of 
antidepressant use

Withdrawal effects – any 
severity (%)

Withdrawal effects – 
moderate or severe (%)

<3 months 28.0 17.0

3–6 months 28.3 19.2

6–12 months 40.4 24.2

1–2 years 48.2 31.1

2–3 years 62.9 48.3

>3 years 66.9 56.2
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group). However, it does appear that a portion of patients will experience withdrawal 
symptoms for several months or longer than a year, perhaps related to length of 
treatment.

Drug type

It has been suggested that differences among antidepressants explain differences in 
withdrawal effects from antidepressants. It is thought that drugs with short half‐ lives 
would produce more precipitous drops in ‘input’ expected by the system causing 
greater withdrawal effects (see Figure 2.2).12 This is supported by the finding that 
percentage reductions in plasma concentration of fluoxetine, sertraline and paroxe-
tine, following cessation, showed a significant correlation with the appearance of 
withdrawal symptoms.13 Consistent with this, cessation of paroxetine for several days 
causes withdrawal symptoms in 66–100% of patients,14,15 cessation of sertraline in 
59–60% of patients,14,15 and fluoxetine in 14–77% of patients (although the value of 
77% is likely to be an outlier).14,15 In surveys, which may include a self‐ selected popu-
lation, these differences among common SSRIs are roughly preserved: 69%, 62% and 
44% of patients stopping paroxetine, sertraline and fluoxetine, respectively, report 
withdrawal symptoms.11

Paroxetine and fluoxetine are both metabolised by cytochrome P450 2D6 (while 
fluoxetine’s active metabolite, norfluoxetine, is metabolised by P450 3A4) and inhibit 
their own metabolism, resulting in non‐ linear kinetics.16 This predicts disproportionate 
declines in plasma concentrations during dose reduction as metabolism accelerates as 
the drug leaves the body. While this effect may not be clinically significant for fluoxe-
tine because of its long half‐ life, it may be a significant factor in withdrawal effects for 
paroxetine.17

In addition, paroxetine may produce a more severe withdrawal syndrome than 
other SSRIs because it exhibits the highest known binding affinity for the central site 
of SERT,18 and demonstrates muscarinic antagonist effects and moderate norepi-
nephrine transporter‐ inhibiting effects as well.17,19 Antidepressants with pronounced 
noradrenergic effects in addition to serotonergic tend to be associated with more 
severe withdrawal – for example, venlafaxine, and duloxetine.12,20

table 2.8 The relationship between duration of treatment and duration of withdrawal effects 
of studies included in the 2019 systematic review. Adapted from Davies and Read (2019).11

Duration of antidepressant 
use (months)

Duration of withdrawal 
symptoms (weeks) Study

 3 4 Zajecka et al., 19988

 3 6 Narayan and Haddad, 201010

23 1 Bogetto et al., 20026

24 50 Davies et al., 20189

60 79 Stockmann et al., 20187
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tiers of risk based on drug type

The relative risk of withdrawal symptoms from different antidepressants (Table 2.9)1 
was derived from several analyses including a recent structured analysis of the pub-
lished literature,12 an  analysis of calls to an English medication helpline for issues 
related to withdrawal, normalised to prescription numbers,20 as well as comparative 
studies of withdrawal effects from the WHO pharmacovigilance database.21,22 However, 
for some of the antidepressants outlined here only case reports were available12 so this 
summary can only be considered preliminary.

higher drug dosage

There is some evidence that higher doses of antidepressants are associated with greater 
risks of withdrawal effects, though not to a very large degree, nor in a linear manner. 
There was a higher incidence of withdrawal effects for higher dosages of paroxetine in 
an analysis by the Committee on the Safety of Medicines (CSM),23 although the effect 
reached a threshold at 20mg (Table  2.10). There was a more pronounced dose‐ 
dependent relationship for venlafaxine withdrawal effects (Table 2.10),23 with increased 
incidence at higher dosages possibly related to greater noradrenergic effects at these 
dosages.24,25 Fluvoxamine and mirtazapine did not demonstrate clear dose‐ dependent 
effects, however the data was not well‐ suited to detect these effects.23 Overall, dosage 
does appear to have some relationship to risk of withdrawal symptoms (where higher 
doses were associated with increased risk of withdrawal), but its influence may not be 
as strong as duration of use, perhaps because higher dosages have only small additional 
pharmacological effects over minimum clinically employed dosages because of the 
hyperbolic shape of their dose–response curves, leading to ceiling effects.26–30

table 2.9 Common antidepressants stratified by risk of withdrawal symptoms, derived from Henssler et al. 
(2019)12, calls to a withdrawal helpline, normalised to prescription numbers,20 and analyses of reports to the 
WHO pharmacovigilance service.21,22

Likelihood of withdrawal and 
severity of withdrawal Antidepressant

Severe/frequent withdrawal SNrIs: venlafaxine, desvenlafaxine, duloxetine

paroxetine

MAO‐ Is: tranylcypromine, phenelzine, isocarboxazid

moclobemide

Other: mirtazapine

Moderately severe/moderately 
frequent withdrawal

SSrIs: citalopram, escitalopram, sertraline, fluvoxamine, fluoxetine, 
vilazodone

tCAs: nortriptyline, clomipramine, imipramine, amitriptyline, 
desipramine, doxepin

SArIs: nefazodone, trazodone

Other: milnacipran, reboxetine, bupropion

Less severe/less frequent withdrawal vortioxetine, mianserin, dosulepin, trimipramine

Minimal/lowest withdrawal risk agomelatine, lofepramine
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Individual characteristics determining withdrawal risk

One question often asked is: why do some people get withdrawal symptoms and  others 
do not? It is likely that myriad individual neurobiological, physiological (and perhaps 
 psychological) differences, as yet poorly understood, determine  vulnerability to with-
drawal.34,35 Although there has not been much empirical exami nation of these ques-
tions, there are a number of possible variations that might affect the degree to which an 
individual’s brain might adapt in response to the drug – and thereby increase the risk of 
withdrawal effects on stopping. These include sensitivity of SERT to inhibition,34,35 and 
it has been hypothesised that  different rates of metabolism of drugs (determined by 
cytochrome P450 polymorphisms) may affect risk of withdrawal36 but no studies have 
investigated this relationship. The likelihood of  withdrawal symptoms has been associ-
ated with the C(‐ 1019)G polymorphism of the 5HT1A receptor gene, known to be 
affected by long‐ term antidepressant treatment.37 The use of other medications that 
induce or inhibit the speed of metabolism of antidepressants may also affect risk of 
withdrawal.38

One clinical indication of likelihood of withdrawal is past experience of withdrawal – 
either when accidentally forgetting medication (for example, when going on holiday) or 
on previous attempts to stop.39–42 Indeed some authors have thought that inconsistent 
dosing itself increases the chance of withdrawal effects on stopping (in addition to 
revealing the propensity of an individual to experience withdrawal effects).42 It is possi-
ble that the difficulty of withdrawal tends to increase with each subsequent attempt at 
withdrawal through a process similar to the neurological kindling phenomenon observed 
in repeated cycles of use and cessation of illicit drugs and alcohol.43–47 Similarly, intermit-
tent dosing of antipsychotics is also thought to increase the risk of tardive dyskinesia.48

There is also evidence that patients who experience adverse reactions in the early 
phase of  treatment are more likely to experience withdrawal effects on stopping, 

table 2.10 The relationship between dosage of antidepressants and incidence of withdrawal effects. Adapted 
from Horowitz et al. (2023).1

Study Medication

Dose

proportion of patients with withdrawal effects/(number of 
patients in group)

CSM23 Paroxetine 10mg 20mg 30mg 40mg

9% (46) 16% (55) 18% (61) 17% (60)

CSM23 Venlafaxine 37.5mg 75mg 150mg

13% (92) 11% (92) 24% (98)

Lader et al.  
(2004)31,32

Escitalopram 5mg 10mg 20mg

15.1% (124) 17.1% (125) 21.7% (111)

Baldwin et al 
(2006, 2007)32,33

Escitalopram 5mg 10mg

6.9% (116) 12.2% (115)
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 perhaps indicative of greater susceptibility to their effects, including adaptation to their 
presence, leading to greater difficulties with withdrawal.38,49 Although there has been 
limited research into the topic, analyses conducted so far indicate that there is no dif-
ference in risk of withdrawal effects in respect to the diagnosis for which the medica-
tion was commenced.32 This is consistent with the understanding that it is the effect of 
the drug on the brain that determines withdrawal effects.50
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Stratfiying risk of antidepressant withdrawal

Based on the above characteristics, a preliminary means of stratifying patients with 
regards to their risk of withdrawal symptoms has been derived.1 From clinical experience, 
one of the strongest predictors of withdrawal symptoms is past experience of withdrawal 
symptoms (in a previous attempt at discontinuation, a drug switch or after skipped 
doses),2 as recognised in similar efforts to determine risk,3 and so this was given strong 
weighting (3 points) (Table 2.11). Duration of use appears to have a strong effect on risk 
of withdrawal symptoms, including their severity and  possibly their duration and there-
fore this was given strong emphasis (3 points). Antidepressant type (4 points) has been 
associated with varying risk, as have higher doses (1 point) though to a lesser extent. This 
approach can only be seen as preliminary and will need to be further clarified with empir-
ical data. However, this approach might offer a useful starting point in clinical practice to 
begin to stratify patients (Table 2.12), building on earlier approaches to this issue.3,4

table 2.11 Preliminary tool for evaluation of risk of withdrawal for an individual patient, adapted from Horowitz 
et al. 2022.1

Determinant of withdrawal risk Weighting

Duration of usea

 ■ Short term (1–6 months) 0 points

 ■ Intermediate term (6–12 months) 1 point

 ■ Long term (1–3 years) 2 points

 ■ Very long‐ term use (>3 years) 3 points

Antidepressant type

 ■ Lowest risk (e.g. agomelatine) 0 points

 ■ Low risk (e.g. vortioxetine, trimipramine, dosulepin) 1 point

 ■ Moderate risk (e.g. SSRIs: citalopram, escitalopram, sertraline, fluvoxamine, fluoxetine; TCAs: 
 amitriptyline, nortriptyline, clomipramine, imipramine; other: bupropion)

2 points

 ■ High risk (e.g. SNRIs: desvenlafaxine, duloxetine, venlafaxine; MAOIs: phenelzine, moclobemide; 
Other: paroxetine, mirtazapine)

4 points

Dosage

 ■ Minimum therapeutic dosage or lower 0 points

 ■ Greater than the minimum therapeutic dosage 1 point

Past experience of withdrawal symptoms

 ■ Stopped antidepressant in past with no withdrawal symptoms/unknown 0 points

 ■ Mild to moderate withdrawal symptoms 1 point

 ■ Severe withdrawal symptoms 2 points

 ■ Very severe withdrawal symptoms 3 points

a Note that very short‐ term use (<4 weeks) is not normally associated with significant risk of withdrawal.
MAOI monoamine oxidase inhibitor, SSRI selective serotonin reuptake inhibitor, SNRI serotonin and norepinephrine 
reuptake inhibitor, TCA tricyclic antidepressant



C
h

A
pt

er
 2

106 The Maudsley® Deprescribing Guidelines

references
1. Horowitz MA, Framer A, Hengartner MP, Sørensen A, Taylor D. Estimating risk of antidepressant withdrawal from a review of published 

data. CNS Drugs 2023; 37: 143–57. 

2. Schatzberg AF, Haddad P, Kaplan EM, et al. Serotonin reuptake inhibitor discontinuation syndrome: A hypothetical definition. Discontinuation 

consensus panel. J Clin Psychiatry 1997; 58 Suppl 7: 5–10.

3. Ruhe H, Horikx A, van Avendonk M, Groeneweg B, Woutersen‐ Koch H. Multidisciplinary recommendations for discontinuation of SSRIs 

and SNRIs. The Lancet Psychiatry 2019.

4. Fava G. Discontinuing antidepressant medications. In: Discontinuing Antidepressant Medications, 1st edn. Oxford University Press, 2021. 

doi:10.1093/med/9780192896643.001.0001.

table 2.12 Estimation of risk category for withdrawal for an individual 
patient, adapted from Horowitz et al. 2023.1

risk category Low Medium hIgh Very high

Point score 0 1– 4 5– 8 ≥ 9
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Distinguishing antidepressant withdrawal symptoms from relapse

Withdrawal symptoms, which include poor mood, anxiety and insomnia, may be often 
mistaken for relapse of the underlying disorder for which the patient was prescribed 
antidepressants, although this has not been systematically studied.1,2 In general, physi-
cians have been poor at  recognising withdrawal from psychotropic medications.3 When 
antidepressant withdrawal symptoms were widely believed to be mild and brief (as 
promulgated by most guidance), the assumption was that any severe and/or long‐ lasting 
psychological symptoms reported after stopping or reducing the dose of an antidepres-
sant were likely to represent relapse of an underlying condition.4 However, as we now 
understand that withdrawal symptoms are common, can be severe and/or long‐ lasting, 
distinguishing these symptoms from relapse becomes clinically important.4

The tendency to confound relapse with withdrawal effects has been widely discussed: 
nearly 15 years ago it was observed that antidepressant ‘[withdrawal] symptoms may 
be diagnosed as a relapse or recurrence of the underlying affective illness for which the 
antidepressant was originally prescribed’ (p.449).5 Several clinical practice guidelines 
around the world identify the overlap between symptoms of depression and withdrawal 
symptoms,6 including guidance by the APA7 and NICE.8

Mis‐ diagnosis of withdrawal as relapse can have several negative consequences 
including  unnecessary long‐ term re‐ instatement of the antidepressant, with ongoing 
exposure to the adverse effects of the medication, and a more negative prognosis.5 This 
mis‐ diagnosis can result in patients internalising the notion that they require antide-
pressants, and that they have a severe condition and lead to ‘significant social implica-
tions’ (p.449).5  Mis‐ diagnosis of withdrawal effects as relapse by their prescribers was 
the most common reason people cited for seeking advice on social media sites on how 
to stop antidepressants.9,10

A thorough history will allow identification of several characteristics that allow dis-
tinction of withdrawal effects from relapse:

 ■ time of onset,
 ■ presence of distinctive, often physical, symptoms, and
 ■ response to re‐ instatement.

The presence of severe symptoms that are long‐ lasting – now recognised to be charac-
teristic of some instances of withdrawal – may also help distinguish withdrawal from 
relapse in the case when the underlying condition was not characterised by severe 
symptomatology.4

time of onset

Withdrawal symptoms usually occur hours or days after skipping, reducing or stopping 
an antidepressant. There is some variability in this – fluoxetine has an effective half‐ life 
of 7–15 days and so withdrawal symptoms might be delayed for weeks.11 It has also 
been reported that some symptoms of antidepressant withdrawal may not manifest for 
weeks or longer after discontinuation, even for drugs with short half‐ lives, although the 
mechanism for this is not well understood.12 A delayed decrease in SERT occupancy, 
lagging plasma concentration decline, is one hypothesised explanation.13
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Since the withdrawal syndrome is recognised to last for months, or even years, in some 
patients, symptom duration past a few weeks is not a clear indication of relapse rather 
than withdrawal.12,14,15 Relapse would be expected to have onset weeks, months or years 
later and be much like the original mental health episode, depending on the usual fre-
quency of episodes in the individual’s original condition (for some patients, the index 
episode may relate to a temporary stressor in which case relapse might be unlikely).5

For example, NICE says that patients should be told that ‘relapse does not usually 
happen as soon as you stop taking an antidepressant medication or lower the dose’, 
whereas withdrawal symptoms are common soon after dose reductions.8 As withdrawal 
symptoms can be reported as being similar to those of relapse, differentiation by symp-
tomology can be diffcult.16 Rather, the clinician must take into account the chronology: 
if the symptoms newly arise after missed or decreased doses, even if some time later, 
as one guidance for GPs puts it, maintain a ‘high index of suspicion’ (p.449)17 for a 
withdrawal syndrome rather than relapse.4,17,18

Characteristic symptomology of withdrawal

The distinctive symptoms that differentiate withdrawal symptoms from relapse may be 
revealed by taking a careful history asking about some of the more common symptoms 
in Table 2.4 or those in Table 2.5. If physical symptoms co‐ occur with psychological 
symptoms, this likely indicates a withdrawal syndrome.4 For example, if a patient were 
to experience a surge of anxiety and lowered mood on stopping an antidepressant, 
and this was also accompanied by nausea, dizziness or electric shock sensations/ ‘zaps’ 
(a neurological symptom of withdrawal), we should much more readily conclude that 
these are withdrawal symptoms rather than relapse of a depressive condition.4 Occam’s 
razor suggests that, although an episode of relapse and a withdrawal syndrome may 
co‐ occur, it is more likely that one condition will cause several symptoms, rather than 
several conditions co‐ occurring.19 Some symptoms are so distinctive, such as the electric 
‘zaps’ – head sensations often experienced on lateral eye movements 20 – which they 
could be considered pathognomonic of antidepressant withdrawal;4 dizziness, the most 
common symptom of antidepressant withdrawal, may also fit into this category.

Even when symptoms on stopping antidepressants are solely psychological in 
nature, these can be quite distinct from the symptoms of the original condition.18 For 
example, if a patient’s original condition involved depressed mood and poor appetite, 
but after stopping antidepressants they now report agitation, anxiety and insomnia, 
the diagnosis of a withdrawal syndrome should be strongly considered,4,17 rather than 
onset of a new mental health condition co‐ incidentally occurring just at the moment an 
antidepressant was stopped. Withdrawal symptoms can often be new and qualitatively 
different from the patient’s original condition, while relapse is reminiscent of it.18 
Sometimes, the patient will provide the clue themselves when they say ‘this is nothing 
like my  original condition’.16

response to re‐ instatement

Another means of distinction is the time taken for symptoms to resolve on re‐ instatement 
of the antidepressant: for withdrawal symptoms this will be more rapid than for relapse, 
as demonstrated by resolution within a few days of re‐ instatement (after several days of 
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placebo treatment) in a large study.21 Unlike relapse, withdrawal symptoms commonly 
will resolve quickly when dosage is restored while tapering5 and even when antidepres-
sants are recommenced weeks after cessation.16 However, re‐ instatement might be less 
successful when it is delayed for months after the onset of withdrawal symptoms.12

The major distinguishing features between withdrawal and relapse are summarised 
in Table 2.13. Of course, one should continue to be vigilant for genuine relapse of the 
patient’s underlying condition, which may come on weeks or months after treatment is 
stopped and may have characteristics that are quite typical for the patient.

table 2.13 Distinguishing features between antidepressant withdrawal symptoms and relapse of an underlying 
condition.

Withdrawal symptoms relapse

Time of onset Often within hours or days of reducing or stopping 
antidepressant (but can be delayed for drugs such as 
fluoxetine – and sometimes for antidepressants with 
shorter half‐ lives as well, for reasons that are poorly 
understood)

Usually weeks or months 
after stopping an 
antidepressant (may not be 
a characteristic if original 
condition was due to a 
temporary, resolved stressor)

Duration Can range from days to months or years Variable

Response to 
re‐ instatement

Improvement can be within hours or days (especially if 
re‐ instatement occurs soon after symptoms onset)

Usually delayed by weeks

Distinctive 
symptoms

Characteristic accompanying symptoms e.g. dizziness, 
‘brain fog’, increased sensitivity to sensory stimuli, 
depersonalisation/derealisation, muscle cramps. The 
presence of brain ‘zaps’ may be pathognomonic. Any 
symptoms not present in the underlying condition 
(e.g. patient treated for depression/lethargy developed 
anxiety, agitation, insomnia on stopping medication). The 
patient may say ‘this is nothing like my original condition’

Not commonly associated – 
core symptoms are 
psychological and cognitive; 
neuro‐ vegetative symptoms 
can be a feature. Episodes 
of individual patients may 
have typical characteristics
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Distinguishing antidepressant withdrawal symptoms from new 
onset of a physical or mental health condition

Distinguishing withdrawal symptoms from new onset of a physical 
health condition

In addition to withdrawal effects being diagnosed as a relapse of an underlying mental 
health  condition, many patients report that they have had their symptoms mistaken 
for a new physical health condition, or placed in the category of ‘medically unex-
plained symptoms’.1 This response is likely because of the wide array of symptoms 
that antidepressant withdrawal can produce (Table 2.4) and a lack of familiarity with 
antidepressant withdrawal amongst most physicians.1 In one survey of (self‐ selected) 
patients with antidepressant withdrawal symptoms, about 25% were diagnosed with 
‘medically unexplained symptoms’ or functional neurological disorder (FND), with 
chronic fatigue syndrome (CFS) also often diagnosed.1 Antidepressant withdrawal 
symptoms can also be mis‐ diagnosed as conditions such as stroke, other neurological 
disorders,  gastrointestinal diseases and adverse effects of other medication that the 
patient is taking.2,3

This is likely to be due to numerous overlapping symptoms of antidepressant with-
drawal with these conditions (Table 2.14): tremor, weakness (functional neurological 
disorder); fatigue, tiredness (CFS) and numerous symptoms that could be grouped 
under the category of ‘medically unexplained symptoms’ when the symptoms are not 
attributed to antidepressant withdrawal.1 In these cases, these misdiagnoses led to a 
failure to recommend appropriate treatment (i.e. re‐ instatement of the antidepressant, 
followed by a more gradual taper), extensive medical investigation and a feeling on 
behalf of the patients that they were not listened to.1 Greater familiarity with the wide 
variety of symptoms possible in antidepressant withdrawal could prevent this unfortu-
nate mis‐ diagnosis and consequent mis‐ management.

table 2.14 Conditions for which antidepressant withdrawal symptoms are mis‐ diagnosed.

Condition mis‐ diagnosed
Antidepressant withdrawal symptoms that overlap with 
symptoms of conditon

Chronic fatigue syndrome Fatigue, insomnia, muscle aches

Medically unexplained symptoms/
functional neurological disorder

Tremor, muscle weakness, muscle spasm, pain, fatigue

Gastrointestinal condition Diarrhoea, constipation, nausea

Stroke/neurological disorder Muscle weakness, ‘electric zaps’, tremor, headache, visual changes, 
sensory changes

Onset of new psychiatric disorder Anxiety, depression, panic attacks, insomnia, worry, crying attacks, 
agitation, suicidality
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Patients have commented:

I got no help from my doctors. Due to the extreme involuntary movements, my neurolo-
gists diagnosed me with a “functional movement disorder”, migraines, and chronic fatigue 
syndrome. I had none of these issues before taking and stopping the venlafaxine.1

My psychiatrist wouldn’t entertain the idea of protracted withdrawal. My psychiatrist 
kept saying my symptoms were somatic or medically unexplained.1

Distinguishing withdrawal symptoms from new onset of a mental 
health condition

Another related issue is the possibility of antidepressant withdrawal symptoms being 
mis‐ diagnosed as onset of a new mental health condition (Table 2.14).4 As mentioned 
above, new onset of symptoms like anxiety or panic that the patient has not previ-
ously experienced before antidepressant cessation are more likely to be withdrawal 
symptoms than onset of a new anxiety or panic disorder that just happen to coincide 
with drug cessation.5 The same reasoning can be applied to novel depressed mood. 
Antidepressant withdrawal symptoms can include manic symptoms,6 irritability, 
sleeplessness and anxiety or agitation, leading to inappropriate diagnosis of bipolar 
disorder.2 Antidepressant withdrawal‐ induced akathisia can also be mis‐ diagnosed as 
a manic state.6 Rarely, antidepressant withdrawal symptoms can include psychotic 
symptoms,7 which might leading to mis‐ diagnosis of a new‐ onset psychotic disorder. 
Sometimes antidepressant withdrawal symptoms can be attributed to a somatising 
disorder or other psychosomatic condition, or even a delusional disorder.
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Withdrawal symptoms during antidepressant maintenance 
treatment or switching medication

Missed doses causing withdrawal symptoms

Although antidepressant withdrawal symptoms are most often discussed when the dose 
is being deliberately reduced or medication stopped, it is a common occurrence even dur-
ing maintenance treatment. After a patient has been taking an antidepressant daily for 
only a few weeks, doses that are accidentally missed, skipped, taken in the wrong dosage 
or even taken a few hours late ( depending on the half‐ life of the medication) may result 
in withdrawal symptoms.1–4 These odd withdrawal symptoms might be reported as sud-
den onset psychological or physical symptoms (e.g. dizziness, headache, mood changes).

A potential outcome of inconsistent dosing is the appearance of anxiety, depressed 
mood and insomnia as withdrawal effects, which might be mis-identified as treatment 
resistance (i.e. the medication is no longer effective).5,6 If not recognised, intermittent 
dosing may bring about the additional risk and expense of inappropriate medical care 
and prescriptions.7 Departures from a regular dosing schedule are common among 
patients, with estimates for irregular dosing being 50% or more.8,9

Withdrawal symptoms after switching antidepressants

Withdrawal symptoms may also emerge after a switch from one antidepressant to 
another, although there has been almost no research on the incidence of withdrawal 
symptoms in the process of switching.10 Switching antidepressants is generally employed 
to remedy non‐ response or drug adverse reaction.11 Various techniques for switching 
have been suggested,12 though evidence is lacking for the best way to change antide-
pressants while minimising risk of withdrawal and other adverse effects.13 The more 
dissimilar the pharmacodynamic actions (receptor targets) of the two antidepressants, 
the more likely they are to give rise to withdrawal symptoms on switching. Care should 
be made not to mistake withdrawal symptoms from the antidepressant being stopped 
for adverse reactions to the new drug or manifestation of new psychiatric symptoms.14 
Slower cross‐ titration of antidepressants may minimise the risk of withdrawal effects, 
but this has not been closely studied.
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how to Deprescribe Antidepressants Safely

The major risks when stopping antidepressants are withdrawal symptoms and relapse. 
Although there is somewhat limited research evidence on how to safely stop antidepres-
sants,1 some advice can be offered by using data from existing studies, an understand-
ing of the pharmacology of antidepressants, and lessons learned from practical clinical 
experience (including patient‐ reported experience).2,3 In light of a lack of definitive 
empirical evidence, shared decision making between the patient and clinician may be 
the best way to manage the uncertainty.4,5 Although the principles outlined below apply 
to all classes of antidepressants, we have focused on the widely used newer generation 
of antidepressants. Many aspects of this advice will need to be clarified and updated 
through further research.

Stopping antidepressants can be a difficult process for a significant proportion of 
patients.3,6,7 However, by applying pharmacological principles and taking care to mod-
ify rate of reduction to manage withdrawal effects for a given patient, the tapering 
process can be made much more  tolerable – ideally just mildly unpleasant. As outlined 
in the introductory chapter the broad  principles for tapering patients off long-term 
antidepressants are:

 ■ taper gradually (months more often than weeks, and sometimes longer, for longer-term 
users);

 ■ taper at a rate that the individual patient finds tolerable;
 ■ taper in a hyperbolic pattern of dose decrements (so that dose reductions become 
smaller and smaller as total dosage gets lower); and

 ■ taper to low doses before stopping, so that the final reduction to zero is not greater 
(in terms of effect on target receptors) than the reductions previously tolerated2 
(example for citalopram shown in Figure 2.4).
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Figure 2.4 Example of hyperbolic tapering of citalopram. Dose reductions are shown on the y‐ axis, with 
increasingly small reductions producing equal‐ sized reductions in occupancy.
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In this section, we examine the practical aspects of tapering antidepressants in clinical 
practice using receptor occupancy as a guide to enable tapering in a pharmacologically 
rational manner with the following steps:

 ■ estimate the size of the initial reduction and implement this;
 ■ monitor subsequent withdrawal symptoms;
 ■ make decisions about further dose reductions based on this experience; and
 ■ continue this iterative process through to discontinuation.

We also review the practical issues of making up small or intermediary dosages of anti-
depressants from liquid preparations, or alternatives, as well as some of the psychologi-
cal issues encountered during tapering.

theoretical aspects of tapering antidepressants

During long‐ term use of an antidepressant, the brain and body make adaptations to the 
drug to maintain homeostasis,8,9 as they do in response to many psychotropic medications 
(see introductory chapter). These adaptations are normally referred to as a state of physical 
dependence.9,10 In long‐ term antidepressant use, several adaptations of the serotonergic 
system have been detected on PET imaging, including changes to serotonin receptor sensi-
tivity, particularly reduced 5‐ HT1A receptor sensitivity, which have been found to persist 
for months and years after antidepressants are stopped,11 though other systems, which 
have received less attention may also be involved. These adaptations explain why when an 
antidepressant is stopped abruptly (as in Figure 2.5a), withdrawal symptoms are likely to 
occur,7 due to a large discrepancy between the level of drug the system ‘expects’ and the 
reduced level of actual drug action.9 The duration of withdrawal symptoms is largely 
determined by the time required for adaptations to the presence of the drug to resolve (i.e. 
to re‐ adjust to the absence of the drug),12 and not the time taken for the drug to be elimi-
nated from the system (Figure 2.5a). As there is evidence, from PET studies, that some of 
the adaptations to antidepressants can take months or years to resolve, this may explain 
the long duration of withdrawal effects reported by some patients.11,13,14

However, if the drug is reduced by small amounts and adequate time permitted before 
the next reduction so that the brain adjusts to this lesser amount of drug (i.e. a new homeo-
static equilibrium is established), the risk of withdrawal effects (and their severity) is likely 
to be minimised (Figure 2.5b). This can be thought of the difference between jumping from 
the top of a building to the ground (stopping a drug abruptly) versus going down storey 
by storey, from the top of a building (tapering a drug with smaller reductions).

Theoretically, lesser amounts of homeostatic disruption brought about by more gradual 
dose reductions result in reduced risk of severe (and, perhaps, long‐ lasting) withdrawal 
symptoms,3,14 which is supported by some empirical evidence.15,16 Anti depressants with 
longer half‐ lives may also lessen withdrawal symptoms by minimising the degree of 
homeostatic disruption. Even smaller reductions of dose may further reduce withdrawal 
symptoms (Figure 2.5c) – analogous to taking even smaller steps down from the top of the 
building, allowing the brain to make small  re‐ adjustments in its homeostatic equilibrium 
over a period of time. Another analogy might be made to landing a plane by taking the 
most direct route towards the ground (abrupt stoppage), versus slowly gliding in to land, 
flattening out its descent as it approaches the ground to make a soft landing (tapering).
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Figure 2.5 The neurobiology of tapering. In this diagram, the homeostatic ‘set‐ point’ of the brain is shown in 
black and antidepressant drug levels are shown in purple dashed lines. The shaded grey regions represent the 
degree of risk of withdrawal symptoms, the larger the area the greater the risk of withdrawal. (a) (1) and (2) As 
in the previous section, the brain adapts to levels of a drug used over time. (3) The antidepressant is abruptly 
ceased and plasma drug levels drop to zero (exponentially, according to the elimination half‐ life of the drug). This 
difference between the homeostatic set‐ point (the ‘expectations’ of the system) and the level of drug in the system 
(dashed purple line) is experienced as withdrawal symptoms. (b) (3) Tapering: when a drug is reduced stepwise, 
drug levels reduce exponentially (dependent on half‐ life) to lower levels. At each step, there is a lag as the system 
adapts to a new level of drug, causing withdrawal symptoms (dashed arrows), but of lesser intensity (shaded area 
under the small cupped curves) than the abrupt discontinuation shown in (a). A new (lower) homeostatic ‘set‐ 
point’ is established before further dose reductions are made. Drugs with longer half‐ lives may lessen withdrawal 
symptoms further by minimising the difference between the shifting homeostatic ‘set‐ point’ and plasma levels. 
(c) (3) An even more gradual stepwise reduction, with even smaller risk of withdrawal symptoms (shaded area 
under the smaller, cupped curves). AD: antidepressant. Adapted from Horowitz and Taylor (2021)17.
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tapering antidepressants gradually

existing guidance

A 2021 systematic review of worldwide clinical practice guidelines on treating depres-
sion found that 70% recommended that antidepressants should be tapered gradually, 
but none provided guidance on dose reductions or specific advice on how to implement 
a tapering regimen.1 No guideline provided guidance on how to distinguish withdrawal 
effects from relapse or how to deal with psychological challenges that occur in the 
tapering process.1

For many years guidelines in different countries have recommended that antidepres-
sants be tapered over a few weeks. For example, in the UK, the NICE guidelines until 
2022 recommended to ‘gradually reduce the dose, normally over a 4‐ week period’, point-
ing out that ‘some people may require longer periods, particularly with drugs with a 
shorter half‐ life’. This recommendation was based on expert consensus in response to 
a  study demonstrating that abruptly stopping antidepressants produced too great an 
incidence of withdrawal effects,2 with the committee deciding that 4 weeks was a suita-
ble time period.3 There has been a recent update to this guidance where NICE now 
advises that the process of discontinuation ‘may take weeks or months to  complete 
successfully’.4 Guidance from RCPsych advises that stopping antidepressants can take 
‘months or longer’, providing examples of tapering regimens that can take 2 or 3 years, 
or longer.5 It is known that for some people the process can take years to complete in 
a tolerable manner.6 The APA guidelines, last updated in 2010, still recommend to 
‘taper over the course of at least several weeks’, without details of how this should be 
implemented.7

evidence for gradual tapering

Although there has been little attention paid to rate of tapering in the literature there is 
some  existing evidence that gradual tapering can produce better outcomes than rapid 
tapering in terms of risk of relapse. A recent survey of specialised deprescribing services 
around the world, which help people to stop antidepressants, reported that most of 
their patients took between 3 months and 3 years to come off their antidepressants in 
a tolerable manner.8 Note however that people seeking help from these organisations 
might be the more severe cases of withdrawal.

Speed of tapering and risk of relapse

A meta‐ analysis has found that discontinuing antidepressants (when compared to con-
tinuation of antidepressants) increases the chance of relapse only when it is conducted 
rapidly (in less than 8 weeks).9 In studies where tapering is conducted over a longer 
period of time (up to 6 months) there was no increased chance of relapse compared 
with continuation of antidepressants (absolute risk difference = −6%, 95% CI −13% 
to 1%, three trials, n = 732).9 This extends an earlier finding by Baldessarini and 
colleagues in which gradual tapering (over >14 days) reduced the overall relapse rate 
compared with quicker tapering (<14 days).10 No studies have compared tapering over 
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longer periods (months or years) with maintenance treatment but it may be expected 
that longer tapering periods might reduce the risk of relapse further.11–13

Speed of tapering and risk of withdrawal effects

There is also evidence that tapering more slowly can reduce the chance of intolerable 
withdrawal symptoms, perhaps by ‘spreading out’ symptoms over a longer period 
(Table 2.15).14–16 Randomised studies show that tapering for up to 14 days either dem-
onstrated no17 or minimal18 improvement in withdrawal symptom severity over abrupt 
discontinuation.19 It has generally been concluded from these studies that longer taper-
ing regimens are required.20,21

table 2.15 Trials comparing the effects of different rates of antidepressant discontinuation on withdrawal 
symptoms. Adapted from Horowitz and Taylor (2019)11.

Study 
(type) Medication Fast arm Slow arm Comment

taper period

Outcome  
(%withdrawal 
syndrome or 
DeSS score) taper period

Outcome 
(% withdrawal 
syndrome or 
DeSS score)

Tint and 
colleagues 
(2008)17

(RCT)

SSRIs,
venlafaxine

3 days 46% 14 days 46% No difference in 
tapering over 3 
or 14 days

Baldwin and 
colleagues 
(2006)18

(RCT)

Paroxetine,
escitalopram

7 days Paroxetine – 
DESS 5.4

Escitalopram – 
DESS 3.2

14 days Paroxetine – 
DESS 5.4

Escitalopram – 
DESS 3.2

No difference in 
tapering over 7 
or 14 days

Himei and 
Okamura 
(2006)22

(Observ.)

Paroxetine Abrupt 
discontinuation

33.8% Tapering by 
5−10mg 
every 
2–4 weeks

4.6% Large decrease in 
withdrawal symptoms 
when tapering over 
months rather than 
abruptly

Murata and 
colleagues 
(2010)14

(Observ.)

Paroxetine Abrupt 
discontinuation

78.2% Average taper 
39 weeks 
(range: 
2–197 weeks)

6.1% Tapering over months 
(and sometimes years) 
reduced incidence of 
withdrawal symptoms 
markedly

Van Geffen 
(2005)16

(Observ.)

Fluvoxamine, 
fluoxetine, 
paroxetine, 
citalopram

Abrupt 
discontinuation

86% 2 weeks to 
4 months

52% Tapering over a few 
months reduced 
withdrawal symptoms 
compared to abrupt 
stopping

RCT = randomised controlled trials.
Observ. = observational trial
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Tapering over months reduces the risk of withdrawal symptoms compared to stop-
ping the drugs abruptly or quickly (over weeks).14–16,22 In one observational study of 
patients stopping paroxetine in which the tapering rate was titrated according to the 
individual’s experience of withdrawal symptoms, those patients gradually tapered had 
far lower rates of withdrawal effects.14 In the gradual tapering group only 6% of 
patients experienced a withdrawal syndrome compared with almost 80% of those 
who stopped abruptly.14 Notably, the average period for tapering patients was 
9 months, with some patients able to taper in a number of weeks and  others requiring 
up to 4 years to do so tolerably. Surveys of patients who have tapered over months 
using ‘tapering strips’ demonstrate much less severe withdrawal symptoms (mode 2 
out of 7 for severity) compared to those experienced during faster tapering (mode 7 
out of 7 for severity).23

Patients’ anecdotal experience is consistent with this, with reports that some patients 
can take many months or years to taper off antidepressants in a tolerable manner – 
though it is not clear for what proportion of patients this will be relevant.6 One study 
found that such peer‐ led community members coming off SSRIs and SNRIs with con-
ventional short tapers (of weeks) experienced on average 79  weeks of withdrawal 
symptoms.24 Another study of 600 people found that 87% of respondents experienced 
withdrawal symptoms for more than 2 months after coming off antidepressants, 59% 
for more than one year and 16% experienced withdrawal symptoms for more than 3 
years.25 While these patients may represent a more severe group than average (they are 
a self‐ selected population of people identifying as being in withdrawal) it does however 
suggest that the time period taken for some patients to taper off in a tolerable manner 
may be many months or years. These periods of time are also consistent with reports 
from professional deprescribing services.8

Success rates for different speeds of tapering

It is difficult to estimate the duration of tapering required for patients to stop the drugs 
without significant consequence. Existing evidence includes the ANTLER trial, which 
consisted of patients on sertraline, citalopram, fluoxetine and mirtazapine – 70% of 
whom had been on these medications for more than 3 years – either maintaining or 
discontinuing their antidepressants in a double‐ blind randomised controlled trial.26 
The reduction schedule in this trial consisted of halving the dose for those patients on 
fluoxetine for 4 weeks before stopping the drug, and, for the other antidepressants, 
halving the dose for 4 weeks, then giving half the dose every second day for another 
4 weeks before completely stopping the drugs. Overall, 48% of those allocated to stop 
their medication dropped out of the trial, suggesting this tapering period of 4–8 weeks 
was too rapid for almost half of patients (or that they relapsed).26 There were elevated 
levels of withdrawal symptoms for 7 months of follow up, further suggesting that this 
rate of reduction may have given rise to long‐ lasting withdrawal symptoms in the 
discontinuation group.26,27 The severity of withdrawal symptoms was not measured in 
this study.26 In this discontinuation group 44% of patients did not relapse – and it 
is possible that this proportion may have been improved by a slower taper. This study 
suggests that perhaps up to 44% of patients using antidepressants for more than 2 
years may be able to taper off their antidepressant over 8 weeks without significant 
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difficulty. However, it also possible that tapering over longer than the 8 weeks employed 
in this study may produce a more tolerable experience in terms of both relapse and 
withdrawal effects.

This idea is consistent with another randomised controlled trial in which patients 
with remitted anxiety were intended to reduce their antidepressant over 4  months 
(‘according to a fixed schedule’) but only 37% of patients were able to do so.28 Patients 
were not surveyed to find out why they could not stop their antidepressants but the 
authors speculated it was because of withdrawal symptoms.28,29 Another RCT had 
similar findings: patients on antidepressants were advised to taper off their antidepres-
sants in 4 weeks (this being consistent with NICE guidance at the time) but this was 
not feasible for most patients – most (60% of patients) were only able to taper over a 
6‐ month period, indicating that 4 weeks was too short for most patients.30 As only 
48% of participants were able to reduce their antidepressant dose by half or more at 
the end of this trial, this also suggests that 6 months was too short a period to com-
pletely stop medication for a large portion of patients.30Another study (also involving 
mindfulness‐ based cognitive therapy) found that only 53% of patients were able to 
completely discontinue antidepressants within 6 months, with a further 13% able to 
discontinue partially.31

Overall these studies suggest that about half of patients on long‐ term treatment are 
able to taper their antidepressants in 6 months (Table 2.16), with the remainder likely 
needing longer periods to taper, though this has not been studied empirically.3 These 
findings are consistent with updated NICE guidance recommending that stopping 
antidepressants ‘may take weeks or months to complete successfully’,4 and guidance 
from RCPsych suggesting it may take a year or longer.5

table 2.16 Proportion of patients able to discontinue antidepressants in given timescale of different randomised 
controlled trials.

Study
Duration of 
antidepressant use tapering period proportion able to stop

Kuyken et al. 200832 >6months 6 months 58–71% (completely)

17% (reduced)

Kukyken et al. 201533 >3 months 6 months 75%

Bockting et al. 201830 >6 months 6 months 60%

Huijbers et al. 
2020/201631

>6 months 6 months 53% (completely)

13% (reduced)

Scholten et al. 201828 not available 4 months 37%

Lewis et al. 202126 70% > 3 years 4 weeks (fluoxetine)

8 weeks (other ADs)

48% (but withdrawal symptoms 
elevated for 7 months)
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hyperbolic tapering of antidepressants

theoretical aspects

In addition to the speed of tapering, the pattern of dose reduction is also likely to be 
important when trying to minimise withdrawal effects for a patient, because of the phar-
macology of antidepressants.1 As outlined in the introductory chapter, the law of mass 
action dictates that when few molecules of a drug are present, every additional milligram 
of drug will have large additional effects, because of the large number of unoccupied 
receptors to act upon, while when larger amounts of the drug are present, receptors are 
increasingly saturated and so each additional  milligram of drug will have smaller and 
smaller incremental effects.2 This leads to a typical hyperbolic relationship between the 
dose of an antidepressant and the effect on target receptors, as revealed by PET imaging 
of SERT (and other targets such as the noradrenaline transporter (NET)) occupancy 
caused by SSRIs, SNRIs and other antidepressants using radiolabelled ligands (e.g. 
 sertraline in Figure 2.6).3,4 The relationship between the dose of drug and the effect on 
the brain (in this case inhibition of the serotonin transporter) is very steep at small doses, 
with the curve  flattening out at doses commonly employed clinically.

This hyperbolic relationship between dose of antidepressant and occupancy of SERT 
is not particular to SERT occupancy but applies to the other targets of antidepressants, 
for example the NET,5,6 or cholinergic, histaminergic and serotonergic receptors (which 
may also be responsible for the pathogenesis of withdrawal effects).7 The law of mass 
action also describes the effect on these receptors.2,3 This relationship is sometimes 
obscured in textbooks and academic papers by plotting dose– response relationships 
with drug dose on logarithmic axes, giving the impression of a linear relationship 
between drug dose and effect.2,8 Both the clinical effects of antidepressants on symptom 
scores and adverse effects (as indicated by drop outs from studies) show a hyperbolic 
relationship with dose.9 In animals, microdialysis studies show that extracellular seroto-
nin levels show a hyperbolic relationship with dosage of antidepressants,10 suggesting 
that the effects of antidepressants from the molecular level to the clinical level are all 
similarly hyperbolic in pattern, as they are for other drug classes.11

Although tapering antidepressants by linear amounts (for example, 50mg, 37.5mg, 
25mg, 12.5mg, 0mg for sertraline) seems intuitively appealing (and practical, through 
splitting tablets), because of the hyperbolic relationship between dose of antidepressant 
and effect on its principal target, the SERT, this linear pattern of tapering will produce 
increasingly large reductions in effect on SERT occupancy (Figure 2.6a and Table 2.17).1 
This is likely to be associated with increasingly severe withdrawal symptoms, as patients 
often report when they reduce at lower doses of antidepressant.12

While the relationship between dose of antidepressant and effect on SERT occupancy 
has not yet been shown to have a direct relationship to withdrawal effects, such a rela-
tionship remains highly plausible because all studied biochemical and clinical effects 
follow a hyperbolic relationship with antidepressant dosage. A paper has reported that 
withdrawal effect shows a ‘mirror‐ image’ relationship with rate of tapering, suggesting 
that withdrawal effects may indeed correlate with receptor occupancy.13 This is also 
consistent with patient accounts.12,14 Given the pharmacology of antidepressants, it is 
difficult to put forward a rationale for linear tapering.
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It seems more pharmacologically rational to reduce the drug in such a way that pro-
duces an ‘even’ amount of reduction in effect on target receptors with each step – which 
entails hyperbolic dose reductions (Figure 2.6b). In this figure reductions of 20 percentage 
points (Box 2.1) of SERT occupancy are shown, but smaller gradations can be made such 
as shown in Table 2.18. From Table 2.18 it can be seen that reducing in a manner that 
produces the same‐ sized reductions in SERT occupancy requires making dose reductions 
by smaller and smaller amounts. For example, the dose reduction from 50mg to 34mg of 
sertraline produces the same‐ sized reduction in SERT occupancy as the dose reduction 
from 2.1mg to 1.5mg. Note how small the final doses are required to be so that the final 
‘step down’ from the lowest dose to zero is not larger (in terms of effect at target receptors) 
than the prior reductions in dose that have been tolerable for the patient – in this example 
it is 0.44mg. This, again, is comparable to the manner in which planes land: they follow a 
hyperbolic pattern of descent, flattening out the angle of descent as they approach the 
ground to make a soft landing. The NICE guidelines and RCPsych both recommend this 
pattern of tapering antidepressants (by making smaller and smaller sized reductions).

100
(a) (b)

S
E

R
T

 o
cc

up
an

cy
 (

%
) 80

60

40

20

0
0 50

Sertraline dose (mg)
100

100

S
E

R
T

 o
cc

up
an

cy
 (

%
) 80

60

40

20

0
0 50

Sertraline dose (mg)
100

Figure 2.6 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, probably 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on the brain) than previous reductions.

table 2.17 SERT occupancy produced by linear reductions of sertraline and the change in SERT produced by 
each step.

Dose (mg)
Serotonin transporter (Sert) 
occupancy (%)

Decrease in Sert occupancy from 
preceding step (%)

50 81.0 –

37.5 77.5 3.5

25 71.2 6.3

12.5 57.3 13.9

0 0 57.3
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The reduction regimens shown in the chapters dedicated to individual drugs follow this 
pattern of hyperbolic reductions, with more or less widely spaced steps in between doses. 
For each  suggested regimen, the difference in SERT occupancy is preserved between the 
given steps, producing a pharmacologically rational regimen (Box  2.2). This can be 
thought of as something like the bellows on an accordion – where the steps are equally 
spaced apart but can be compressed (tapering quicker) or dilated (tapering more slowly) 
according to the degree to which the patient tolerates the  withdrawal process.

table 2.18 An example reduction schedule for sertraline consisting of 5 percentage point 
reductions. 

Sert occupancy (%)
Amount of Sert occupancy  
decrease (percentage points) Dose (mg)

80 50

75 5 34

70 5 25

65 5 19

60 5 14

55 5 11

50 5 9.2

45 5 7.4

40 5 5.9

35 5 4.7

30 5 3.7

25 5 2.9

20 5 2.1

15 5 1.5

10 5 0.94

5 5 0.44

0 5 0

Such reductions may be made every 2–4 weeks if tolerated by the patient. Such a schedule can 
be compressed (by taking every second, or third or fourth step) or dilated by placing further 
intermediate steps in between each reduction, while still retaining equal differences in terms 
of receptor occupancy between steps (as for the bellows on an accordion). Such a regimen 
preserves equal reductions in effect on SERT occupancy between each step. Doses are rounded 
to two significant figures.

Box 2.1 Defintion of a percentage point.

Note: A percentage point means one point on a scale. For example, 80% receptor occupancy 
when reduced by 20 percentage points will produce 60% receptor occupancy. This is distinct from 
reducing 80% by 20% which will give 64% receptor occupancy.
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empirical support for hyperbolic tapering

Although there has been limited research into tapering practice, there is some empirical 
support for tapering according to this hyperbolic pattern of dose reduction for anti-
depressants using ‘tapering strips’.15,16 ‘Tapering strips’ are composed of compounded 
formulations of small doses of antidepressants – for example 5mg, 2mg, 1mg, 0.5mg, 
0.2mg and 0.1mg of citalopram – packaged into plastic pouches (similar to the way in 
which different change is made up by small denominations of coins) in such a way as 
to produce very gradual dose reductions (with the reductions slowing down at lower 
doses): e.g. 20mg, 19mg, 18mg, 17mg … 1mg, 0.7mg, 0.5mg, 0.2mg, 0mg. These taper-
ing strips are arranged in a hyperbolic pattern so that reductions are made by smaller 
and smaller decrements as total dosage gets lower (Figure 2.7).

Several studies have now demonstrated that patients on long‐ term antidepressants who 
have been unable to taper using conventional approaches are able to taper off their anti-
depressants when  following this pattern of hyperbolic dose reduction,15–17 and are able 
to stay off their medication at long periods of follow up (1–5 years).17 For example, one 
study involved surveying 824 individuals who used this hyperbolic method to taper off 
their antidepressants who had a median duration of use of 5–10 years. Most of these 
patients were using venlafaxine and paroxetine, and 71% had been unable to come off 
their antidepressants using conventional means.15 With the help of tapering strips, 72% 

Box 2.2 Tapering according to receptor occupancy (e.g. SERT occupancy).

To taper at an even rate, a dose decrease is made such that the degree of serotonin transporter 
occupancy is reduced by a certain number of percentage points of SERT occupancy. For example, 
reducing sertraline from 50mg by an amount equal to 5 percentage points of SERT occupancy will 
give a dose of 34mg (Table 2.17).
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Figure 2.7 Hyperbolic pattern of dose reduction produced by tapering strips. These trajectories end at small fractions 
of commonly used doses – example for citalopram provided. Note the similarity with the suggested hypothetical 
tapering regime in Figure 2.4.
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of this group were able to discontinue their antidepressant when using a hyperbolic dose 
reduction schedule, which led to a final dose before stopping of about 0.5mg for paroxe-
tine and 1mg for venlafaxine, in line with the small final doses predicted by the receptor 
occupancy curves.1,18 In a similar population, 66% were able to stay off their antidepres-
sant for 1–5 years (patients were sampled after differing periods of follow up).17 
Furthermore, most patients who used tapering strips reported that they mostly experienced 
mild withdrawal symptoms (most commonly rated at 2 out of 7 intensity) – this was in 
strong contrast to the largely severe withdrawal symptoms they experienced when tapering 
according to usual clinical practice (most commonly rated at 7 out of 7 intensity).15

Given a lack of RCTs in this area, another useful source of knowledge is from peer‐ 
led psychiatric drug tapering communities. From years of trial and error these groups 
have found that dose reductions made according to an exponential pattern (e.g. reduc-
tions of 10% of the most recent dose, so that the size of reductions gets progressively 
smaller as the total dosage becomes smaller),12 derived originally from protocols for 
coming off benzodiazepines,19 are the most helpful in getting people off their medica-
tion. Such regimens are strikingly close approximations to the hyperbolic dose reduc-
tion schedules derived from knowledge of receptor occupancy suggesting convergence 
between practical experience and theory (Figure 2.8).
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Figure 2.8 Exponential tapering (reducing dose according to a proportion of the most recent dose) and hyperbolic 
tapering (tapering according to the dose‐ effect relationship of the drugs) produce remarkably similar reduction 
regimens. It is striking that the pattern of dose reductions derived by trial and error by patients and clinicians like 
Professor Ashton12,19,20 are so similar to the hyperbolic dose reductions predicted by the receptor occupancy of the 
drugs. There are discrepancies between these approaches at higher doses (exponential slower than hyperbolic) and at 
lower doses (exponential slower than hyperbolic and theoretically never meets zero but approaches it asymptotically).
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practical options in prescribing gradually tapering doses of 
antidepressants

The dose forms available for most antidepressants are those marketed for therapeutic 
use, not for hyperbolic tapering. For many drugs, it is difficult to find dose forms that 
are anywhere near small enough for such tapers. The smallest available tablets produce 
high receptor occupancy such that going from this tablet to zero would cause a very 
large reduction in effect, likely producing substantial withdrawal symptoms for some 
patients.1 The NICE guidance on stopping antidepressants recommends, for example, 
‘if once very small doses have been reached, slow tapering cannot be achieved using 
tablets or capsules, consider using liquid preparations if available.’2 The RCPsych guid-
ance on ‘Stopping antidepressants’ provides examples throughout involving splitting 
tablets, or using liquid versions of antidepressants to make up doses that cannot be 
made up by splitting existing tablet formulations.3

To prepare dosages that allow steps in between or lower than doses widely available 
in tablet formulations, licensed and ‘off‐ label’ options are available, as outlined in the 
introductory chapter, in which the option of splitting tablets is discussed, as well as 
the difference between a solution and a suspension. Some specific remarks relevant to 
antidepressants are highlighted here.

every‐ other‐ day dosing

In order to facilitate tapering it can be tempting to make dose reductions by having 
patients take a tablet every other day or every third day so that their overall dose per 
day is reduced. However, this method is not recommended for antidepressants other 
than fluoxetine.4 The half‐ lives of most  antidepressants are 24 hours or less, so dosing 
every second day will cause plasma levels of the drug to fall to one-quarter of peak 
levels before the next dose. It is widely recognised that skipping doses can induce with-
drawal effects5,6 from antidepressants, something which patients routinely report,7 and 
every‐ other‐ day dosing to taper has similar consequences. This effect may be even more 
 pronounced for antidepressants like paroxetine, which strongly inhibit its own metabo-
lism (by inhibiting the P450 2D6 isoenzyme) and which therefore will demonstrate 
increasingly rapid elimination as doses get lower.8

The exception to this rule is fluoxetine, which has an active metabolite, norfluoxe-
tine, which has a half‐ life of 7 to 15 days and so can be dosed as infrequently as once a 
week without a significant effect on steady state plasma levels or on trough levels. In 
general it is better to taper patients by prescribing the same small dose every day (using 
options outlined below) rather than increasing the time between doses.

Manufacturers’ liquids

Apart from tablet splitting (covered in the introductory chapters), the most widely 
available option for making up doses that are smaller than those available in tablets 
is liquid versions of a  drug. According to the British National Formulary (BNF),9 
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8 out of the 10 most commonly used antidepressants10 in the UK are  produced by 
their manufacturer in liquid (or dispersible tablet) form, which can facilitate the pro-
cess of tapering (Table 2.19).11 In the USA, 6 out of 10 of these antidepressants are 
available in liquid (or dispersible tablet) form (Table 2.20).12

These bottles of liquids usually contain a fixed amount of drug in 5mL of liquid but 
sometimes come with a droplet mechanism, which generally provides 0.1mL per drop 
when the bottle is held upside down. This allows only specific doses to be given – for 
example, citalopram drops give a dose of 2mg each, so multiples of 2mg can be given, 
but half drops cannot be administered. Alternatively, the droplet mechanism from these 
bottles is removable, and this allows the use of a small oral syringe to draw up small 
amounts of liquid, giving greater precision (for example, using a 1mL syringe, with 
0.01mL gradations).

Some, but not all, liquid formulations are more expensive than tablets. For those 
liquid  formulations that are more expensive, short‐ term use of this formulation 
might lead to a reduction in adverse effects from the process and longer‐ term sav-
ings when the medication is successfully ceased13 (as well as a reduction in adverse 
effects to the patient and healthcare system).

table 2.19 Manufacturer’s liquid and dispersible tablet formulations available for the 10 most commonly 
used antidepressants in the UK for 2017–2018.10 

Drug
Smallest oral 
tablet/capsule

Manufacturer’s liquid preparation 
available (concentration, volume)

Dispersible tablet 
available (dose)

SSrIs

Citalopram 10mg Yes (40mg/mL, 15mL) N/A

Escitalopram 5mg Yes (20mg/mL, 15mL) N/A

Fluoxetine 10mg Yes (20mg/5mL, 70mL) Yes (20mg)

Paroxetine 10mg N/A* N/A

Sertraline 25mg Yes (100mg/5mL, 60mL) N/A

SNrIs

Duloxetine 20mg N/A N/A

Venlafaxine 37.5mg Yes (37.5mg/5mL, 150mL) N/A

tCAs

Amitriptyline 10mg Yes (25mg/5mL, 150mL) N/A

Others

Mirtazapine 15mg Yes (15mg/mL, 66mL) Yes (15mg)

Trazodone 50mg Yes (50mg/5mL, 120mL) N/A

These 10 drugs account for 96.5% of all antidepressant prescriptions. Only sertraline, duloxetine and paroxetine 
do not come in liquid or dispersible forms. All data from the British National Formulary.9 Further information 
provided in drug‐ specific sections.
*Paroxetine is available as a liquid as a ‘Special’ in the UK.
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table 2.20 Options available for making up small dosage forms of antidepressants in the USA. Adapted from 
Bostwick and Demehri (2014),12 the FDA Orange book14 and the relevant FDA‐ approved labels (cited in the 
table).

Drug

Liquid 
preparation 
available

Dispersible 
tablet 
available Crushable Comment

SSrIs

Citalopram Yes No Yes

Escitalopram Yes No Yes

Fluoxetine Yes No Yes

Fluvoxamine No No Yes (Luvox) Immediate‐ release form is crushable, controlled 
release form should not be crushed.

Paroxetine Yes No Yes (Paxil) Immediate‐ release form is crushable, if the 
controlled release form is crushed its controlled 
release properties are lost (and it should be treated 
as an immediate‐ release drug).

Sertraline Yes No Yes

SNrIs

Duloxetine No No No Label states that the capsule should not be 
opened. Institute of Safe Medication Practices 
states contents of capsule can be added to apple 
sauce or apple juice.

Venlafaxine No No Yes (Effexor) The extended‐ release form should not be 
crushed. The FDA label allows carefully opening 
the capsule and sprinkling the spheroidal 
contents on a spoonful of apple sauce, 
advising this to be consumed immediately 
without chewing and followed by a glass 
of water.15

tCAs

Amitriptyline No No Yes Crushing produced a local anaesthetic effect in 
the mouth.

Others

Bupropion No No Yes 
(Wellbutrin)

Label advises that the slow‐ release form of 
bupropion should not be crushed as this may lead 
to an increase risk of adverse effects, including 
seizures.16

Mirtazapine No Yes Yes

Trazodone No No Yes Crushing might result in poor taste and a local 
anaesthetic effect in the mouth.

Vortioxetine No No Yes
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Dilutions of manufacturers’ liquids

The manufacturers’ liquid versions of antidepressants are often quite concentrated – for 
example citalopram comes as a 40mg/mL solution.17 As greater errors are found when 
measuring less than 20% of the labelled capacity of a syringe18 and the smallest syringe 
widely available is the 1mL syringe, the smallest dose that could be measured accurately 
with a syringe (after removing the dropper mechanism) is 8mg (0.2mL). This means that 
dilution of these liquids is often necessary to make the small doses needed by some patients. 
Citalopram, for example, can be mixed with water or juice according to the Summary of 
Product Characteristics (SmPC) approved by the MHRA.17 In the USA, for example, the 
FDA advises that sertraline liquid must be diluted before use with water or acidic juices.19 
This allows formulation of the very small doses suggested to facilitate tolerable tapering of 
antidepressants (Box 2.3). The MHRA and FDA guidance both advise that such dilutions 
be  consumed ‘immediately’, which may be interpreted as within an hour of preparation.17

It is likely that this recommendation is based on little more than guesswork. Studies 
have found that there was less than 5% degradation over 8 weeks of fluoxetine solution 
in fruit juice, or other common diluents, as assessed by high‐ performance liquid chroma-
tography.20 Similarly, citalopram solution in water showed no significant degradation 
over 30 days when stored in the dark.21 The biological stability of other antidepressant 
dilutions has not been formally evaluated but this is likely to be unproblematic if solu-
tions are stored in a refrigerator for several days. Some of the manufacturers’ labels do 
not specifically state that a solution of an antidepressant can be diluted in water but 
as these drugs are frequently dissolved in water, further dilution in water should not 
be an issue.When the manufacturers’ liquids are not aqueous solutions, then dilutions in 
water might have the effect of preciptiating the drug and so a suspension might be 
formed. All dilutions need therefore to be shaken thoroughly before use. 

Box 2.3 Steps required to make a dilution of citalopram oral drops equivalent to 2mg of citalopram 
in tablet form. Other doses can be made following similar rules. Pharmacists will be a useful source of 
advice on these issues.

To deliver citalopram solution equivalent to 2mg of citalopram in solid form from the manufac-
turer’s drops:

 ■ Citalopram drops (40mg/mL) have 25% more bio‐ availability than tablets so that 8mg of 
citalopram from oral drops is equivalent to 10mg of citalopram from a tablet (SmPC)17

 ■ 2mg of citalopram (tablet) is equivalent to 1.6mg of citalopram (oral drops)
 ■ Volume of citalopram = 1.6mg/ (40mg/mL) = 0.04mL
 ■ The smallest volume that can be measured with a 1mL syringe is 0.2mL; therefore a dilution is required
 ■ Citalopram oral drops can be mixed with water, orange or apple juice (according to its SmPC)17

 ■ 0.5mL of citalopram oral drops in 4.5mL of water will produce a solution with a concentration 
of 4mg/mL

 ■ Concentration = mass/volume
 ■ Therefore, volume = mass/concentration
 ■ Volume of this solution required = 1.6mg/ (4mg/mL) = 0.4mL (which can be measured 
 accurately with a 1mL syringe)

 ■ The SmPC for citalopram recommends that this solution is consumed ‘immediately’, which 
might be interpreted as meaning within an hour.

 ■ Adding water to the original solution may have the effect of precipitating citalopram and so a 
suspension might be formed. All dilutions need therefore to be shaken thoroughly before use.
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Custom compounding of individualised dosages

Compounded liquids (e.g. ‘Specials’ in the UK)

For some of those antidepressants that are not made by their manufacturer into liquid 
formulations, liquid versions can be compounded at specialist pharmacies (for exam-
ple, paroxetine is available as a prescription ‘Special’ in the UK) (Table 2.21). In the UK, 
the only commonly used antidepressant not available as either a widely available liquid, 
dispersible tablet or as a ‘Special’ is duloxetine, which comes in a form that cannot be 
liquefied.

Compounded capsules or tablets

As outlined in the introductory chapter some pharmacies are able to make up custom‐ 
made doses of antidepressants in tablet or capsule form. Sometimes this will remove 
slow‐ release characteristics of the medication, which will have to be taken in instant 

table 2.21 Applicability of different options for sertraline, venlafaxine and duloxetine in the UK – including 
availability as a ‘Special’, solubility of the drug in water and stability of beads if emptied out of capsule.

Drugs

Available as
Special
liquid form 
(conc.,
volume)9,*

Solubility in 
water

Bead stability 
if emptied out 
of Mr capsule Comment

Duloxetine No ‘slightly soluble’22

(suspension in 
100mL of water)

Yes23 Eli Lilly study found that beads emptied 
from a capsule retained their slow‐ release 
properties when mixed with apple juice or 
apple sauce.23 The drug label advises 
against sprinkling contents onto food or 
mixing with liquids because these actions 
might affect its enteric coating.22

Venlafaxine Yes
(75mg/5mL, 
150mL)

572mg/mL24

(solution in 
100mL of water)

Yes25 Wyeth’s product label allows opening 
capsules and sprinkling contents on a 
spoonful of apple sauce.26 MR capsules can 
be opened and sprinkled onto soft food 
(North East Essex NHS guide).27 Absorption 
profile is unaffected by this process.25

Instant release tablets (as hydrochloride) 
disperse within 5 minutes when shaken 
in 10mL of water to form a dispersion 
with some larger granules (RPS enteral 
feeding guide).28

Sertraline Yes

(50mg/mL,

150mL)

‘slightly soluble’19 N/A Tablet will disintegrate if shaken in 10mL of 
water for a few minutes, giving a dispersion 
with some visible particles (RPS enteral 
feeding guide).28 Pfizer does not have 
stability data and so advice is to administer 
immediately (RPS enteral feeding guide).28

*Paroxetine is also available as a liquid as a ‘Special’ in the UK.
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release form, sometimes necessitating dosing more than once a day. This should be veri-
fied with the pharmacy. One such option is pre‐ packaged customised formulations of 
tablets that allow gradual reductions, made by a Dutch compounding pharmacy that 
produces ‘tapering strips’, which are currently unlicensed medication so can only be 
prescribed ‘off-label’.29,30 These ‘tapering strips’ involve making up smaller formula-
tions of an antidepressant than are currently available in tablet form, for example, 
0.1mg or 0.5mg of citalopram and preparing pouches of medication that contain a 
number of small tablets in order to make up hyperbolically decreasing dose regimens 
that are able to go down to very small final doses before stopping (e.g. 0.1mg of citalo-
pram). Additionally, this compounding pharmacy also allows doctors to order custom-
ised reduction regimens, which facilitate any desired reduction trajectory.

Other off-licence options for making small doses of medications

As outlined in the introductory chapter, while it may represent an unlicensed use to 
open capsules, crush tablets or make extemporaneous suspensions, the General Medical 
Council (GMC) guidance on this matter states that doctors are permitted to prescribe 
medications off‐ licence when ‘the dosage specified for a licensed medicine would not 
meet the patient’s need’.31 In the USA, such usage is also considered ‘off label’ or ‘unap-
proved’ use by the FDA, which, however, explains that ‘healthcare providers generally 
may prescribe the drug for an unapproved use when they judge that it is medically 
appropriate for their patient’.32

Dispersing tablets

As outlined in the introductory chapter, when liquid formulations are not available, 
many tablets that are not enterically coated or sustained‐  or extended‐ release can be 
crushed to a powdered form and/or dispersed in water, as indicated by guidance for 
patients with swallowing difficulties.33,34 The contents may sometimes taste bitter. 
Crushed sertraline and paroxetine tablets may have a local anaesthetic effect on the 
tongue.34 Crushing and dispersing will not greatly alter these medications’ pharmacoki-
netic properties (their rate of gastrointestinal absorption will be increased), according 
to the FDA medication guide,12 and the Royal Pharmaceutical Society (RPS) guidance 
on crushing, opening or splitting oral dosage forms.35

Many tablets, such as sertraline or escitalopram, simply disperse in water after a few 
minutes, aided by stirring or shaking.28 Some formulations of antidepressants come as 
orodispersible tablets, such as mirtazapine. These tablets are designed to rapidly disin-
tegrate on the tongue without the need for water. However, guidelines for people who 
have swallowing difficulties (like the NEWT guidelines in the UK)33 indicate that they 
will also disperse in water (very quickly) and the suspension formed can be used to 
administer the drug to the patient. For example, application of the above principles for 
gradual taper could involve dispersing a 10mg citalopram tablet in 100mL water (by 
shaking or stirring) and then immediately removing and discarding 5mL of the 
 suspension with a syringe to administer a dose of 9.5mg when the remaining solution 
is consumed. As some antidepressants, such as sertraline, are poorly soluble in water, it 
should be noted that mixtures made by dispersing a tablet in water are suspensions 
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(not solutions) (Table 2.21). Flakes or particles visible in a suspension are a combina-
tion of excipients (or ‘fillers’) and active drug. Care should be taken to vigorously shake 
a suspension to ensure even dispersion of the drug.28 In the absence of stability data, 
Pfizer, for instance, conservatively recommends suspensions of sertraline be consumed 
immediately,28 which might be as interpreted as within an hour.

Sustained‐ release and extended‐ release drug forms often contain a binder that will 
thicken when added to liquid and so cannot be crushed and dissolved in an aqueous 
solution. For example, Venlafaxine XR in tablet form cannot be liquefied, as binders in 
the tablet will tend to gel.

Opening capsules to count beads

The extended‐ release forms of venlafaxine and duloxetine, often delivered as gelatine 
capsules filled with tiny beads, may be opened and the beads emptied out, as suggested 
by guidelines for patients with difficulty swallowing tablets or capsules.33 The pharma-
cokinetic properties of beads are retained if the capsules are opened and the beads are 
exposed to air for both drugs.23,25 These drugs can then be tapered by progressively 
removing more beads at designated intervals to  gradually reduce the dose. This method 
requires some amount of manual dexterity and so will not be appropriate for all 
patients. The beads can be weighed or counted. This should be done with clean and dry 
hands (or using an instrument like a ruler or pair of tweezers). The number of beads to 
be taken will need to be placed back into the original capsule or another gelatine cap-
sule bought from a pharmacy or online. The beads should not be swallowed without a 
capsule as there are some reports of throat irritation occurring.36

Each capsule contains the same weight of drug but, because the beads vary in size, 
they may have different numbers of beads. The average number of beads in three cap-
sules might be used to  estimate the number in each capsule. Doses in milligrams can 
then be converted into the number of beads required. For example, if a 30mg capsule 
contains, on average, 250 beads, then to achieve a dose of 6mg 50 beads are needed. 
Weighing the beads using a jeweller’s scale may allow greater accuracy. Beads can be 
kept in a suitable container for a couple of days as their enteric coating is stable in air.37

This is an off‐ label use of the drug. The official drug label for duloxetine advises 
against  sprinkling contents onto food or mixing with liquids because these actions 
might affect its enteric coating.22 However, a formal analysis conducted by the manu-
facturer, Eli Lilly, concluded that duloxetine beads were stable and that their absorption 
profile was not altered by opening the capsule and mixing the beads with apple juice or 
apple sauce (but not chocolate pudding).23 The NEWT guidelines in the UK recommend 
this approach as appropriate for people with difficulty swallowing,33 and this may be 
extended to people tapering off medication. It has been demonstrated that beads emp-
tied out of a capsule of venlafaxine, mixed with apple sauce, and swallowed with a 
glass of water, were bio‐ equivalent to normal administration in capsule form.25

It is possible to liquify this type of extended‐ release form of venlafaxine.38 Utilising 
high‐ performance liquid chromatography, another study found that crushing extended‐ 
release microspheres of venlafaxine XR (removing their extended‐ release properties) into 
powder then dispersing it in either a specialist oral suspending vehicle (e.g. ORA‐ plus or 
Syrup BP) maintained stability for 28 days when stored in amber plastic bottles at either 
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5 or 23 degrees Celsius.39 However, one must take care with storing suspensions so that 
‘caking’ does not occur – where a solid mass of aggregated particles form. Duloxetine 
beads cannot be crushed or liquefied; the enteric coating on the beads inside the capsules 
must be intact for proper drug delivery.40
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psychological aspects of antidepressant tapering

As outlined in the introductory chapter tapering off psychiatric medications like anti-
depressants can be a difficult process, leading to numerous withdrawal symptoms (or 
uncovering underlying mental health conditions). Although there are ways of coping 
with specific withdrawal symptoms, it is generally best to avoid overly distressing 
symptoms because they can impair social and professional functioning, precipitate 
relapse and cause the patient to become fearful of the process of reducing their medica-
tion or of ever being able to stop it. Although there may be exceptions, most people do 
not do well by ‘white‐ knuckling’ through the process of very severe withdrawal effects. 
Although there has been limited research in the area, it seems to be the case that more 
severe withdrawal symptoms from rapid reductions may also increase the risk of a 
protracted withdrawal syndrome in the long run.1–3

Most people cannot tolerate severe withdrawal effects and will return to a full dose of 
 medication, or seek other medications to manage their symptoms; occasionally severe 
withdrawal effects will lead people to be admitted to hospital and in some cases to 
attempt suicide.4–6 So although there are specific approaches to coping with withdrawal, 
the main tool to manage withdrawal symptoms during the process of discontinuing 
antidepressants should be to reduce the dose gradually enough to avoid severe with-
drawal symptoms in the first place. Generally, if symptoms are too severe, the reduction 
schedule should be halted until these symptoms resolve or if intolerable then the dose 
should be increased and held there until symptoms resolve, before progressing at a more 
gradual rate (with smaller dose reductions, and/or longer periods between reductions).

There are some examples of methods of coping with withdrawal symptoms in the introduc-
tory chapters. For antidepressants, there are a few interventions that have some evidence in 
 supporting patients during tapering. Using the rate of relapse after antidepressant discontinu-
ation as the outcome measure, one systematic review found that mindfulness‐ based cognitive 
therapy reduced relapse  during and after antidepressant tapering,7 and an individual patient 
meta‐ analysis indicated  preventative cognitive therapy or mindfulness‐ based cognitive ther-
apy improved outcomes during and after antidepressant tapering.8 While these forms of ther-
apy, especially mindfulness, seem to be helpful with the process of antidepressant 
discontinuation, it is unlikely that any psychological therapy can substitute for gradual taper-
ing titrated to the ability of the individual patient to  tolerate the process.1 A randomised 
controlled trial of antidepressant discontinuation over 4 months that found that  cognitive 
behavioural therapy compared to treatment as usual did not affect any of the primary or 
secondary outcomes (including relapse and successful discontinuation) supports this advice.9,10

An analysis of several hundred people who came off antidepressants found that the fol-
lowing were used to cope with withdrawal symptoms while coming off antidepressants:

 ■ seeking reassurance that symptoms were temporary (e.g. from friends, family or 
online communities) (92%),

 ■ distraction (hobbies, other interests) (87%),
 ■ exercise (86%),
 ■ mindfulness (80%),
 ■ breathing exercises (82%),
 ■ monitoring symptoms (66.4%), and
 ■ keeping a journal (44%), amongst a variety of others.2
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psychological effects of antidepressant withdrawal

The withdrawal process can involve intense emotions, some outlined previously, rang-
ing from despair, to anger, anxiety, emotional lability, hypomania and suicidal thoughts, 
often unrelated to events or circumstances.1,11,12 These can sometimes be familiar to the 
patient, and other times quite novel, and can be distressing and confusing.1 Like the 
physical symptoms of withdrawal, these symptoms can often come in intense waves.1 
The emotional effects of antidepressant withdrawal are common in many drug with-
drawal syndromes, perhaps most widely recognised from recreational drugs.13 Some 
commentators have suggested that they may be best thought of as emotions of ‘neuro-
logical origin’, that is, emotions that arise from perturbations to the brain caused by 
withdrawal rather than ‘endogenous’ emotions, laden with existential meaning; they 
have been called ‘neuro‐ emotions’.1 In their more extreme forms they are very likely to 
attract mental health diagnoses from clinicians unfamiliar with this aspect of 
withdrawal.1,14

Sometimes withdrawal symptoms from antidepressants can be difficult to distin-
guish from an underlying condition not just for the clinician but also for the patient.1 
The RCPsych guidance on ‘Stopping antidepressants’ specifically cautions patients 
on this point, highlighting that ‘the low mood and difficulty in sleeping of with-
drawal can feel like the symptoms of depression’.15 Although timing and associated 
physical symptoms can be helpful in achieving this distinction the subjective similar-
ity of symptoms to the original condition can be confusing for some.1 This may be 
because people have typical patterns of thoughts and  emotions that are triggered by 
withdrawal symptoms. In the same way as anxiety triggered by an excess of caffeine 
in a given individual may have an idiosyncratic presentation depending on an indi-
vidual’s personality and habits of mind, withdrawal symptoms may interact with an 
individual’s typical responses and therefore closely resemble an underlying condi-
tion (this is sometimes referred to as ‘rebound’ symptoms). In such cases, the pattern 
of symptoms over time (waxing and waning following reductions), co‐ incident 
symptoms that are not typical of the patient’s mental health condition are most use-
ful in helping to distinguish between these differentials.

Many patients go through a phase of shock when they contemplate the effects of 
withdrawal on their lives, including worries about the impact on their financial, work 
and personal affairs,  involving feelings of regret, self‐ blame and anger.1,16 They may feel 
anger that they were not properly informed about the difficulties in stopping medica-
tion. Another common emotional symptom in withdrawal is the opposite of intense 
emotion: rather it is the complete absence of emotions, sometimes referred to as ‘emo-
tional anaesthesia’, or referred to as anhedonia, numbness, apathy or ‘dysthymia’ fol-
lowing drug withdrawal.1,11,17,18 This effect, like other withdrawal effects, seems to fade 
over time but can take months or years in some patients.11

There are patient support groups that can provide helpful support for patients 
going through this process. Techniques such as distraction, acceptance and re‐ 
orientation to recognising these symptoms as temporary products of the withdrawal 
process that resolve in time like other symptoms can all be helpful.1 Some patients 
find that learning to manage and cope with withdrawal symptoms, also translates to 
being better able to manage the mental health conditions that first prompted medication 
prescriptions.1
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tapering antidepressants in practice

This section provides a step‐ by‐ step guide to help clinicians guide patients through the 
process of reducing and stopping their antidepressants, starting with education before 
the process and then proceeding through cycles of dose reduction.

The considerations to be taken into account before making dose reductions are out-
lined in the introductory chapters, and they include:

 ■ discussing with the patient the benefits and harms of continuing versus stopping one 
or more psychiatric medication;

 ■ addressing potential barriers and facilitators, including existing beliefs, family and 
professional support (or otherwise), as well as existing coping skills;

 ■ educating the patient about withdrawal symptoms from the medication and how this 
will be managed;

 ■ outlining the process of reducing and/or stopping the medication, including the pro-
cess of  adjustment and monitoring.

Some particular considerations for antidepressants are outlined. 

Before commencing dose reductions

 ■ Patients should be informed about the risks and benefits of reducing or stopping 
antidepressants. The major risks are withdrawal and relapse. The risk of relapse 
might be mitigated by slowly tapering the medication, and by alternative means for 
managing an underlying mental health condition (for example mindfulness‐ based 
cognitive therapy and group CBT are both recommended for relapse prevention in 
depression by NICE).1 For some patients a past stressor will have resolved such that 
relapse is less of a concern.

 ■ The adverse effects of being on an antidepressant need to be weighed against the 
aversive consequences of stopping an antidepressant too quickly. If the adverse effects 
of an antidepressant are life‐ threatening or severe, then this will need to take prece-
dence over slow tapering. In other circumstances, the risks will need to be balanced 
for each case.2 Most of the advice below relates to patients who do not have life‐ 
threatening or urgent adverse effects.

 ■ Recognise that patients may have fears and concerns about stopping their antidepres-
sant (both relapse and withdrawal effects) and will need support to withdraw suc-
cessfully, particularly if previous attempts have been difficult. Details for online or 
written resources may be useful,3 as will increased support from a clinician or thera-
pist (for example, check‐ in phone calls, more frequent appointments and specific 
advice about major hurdles that might arise such as insomnia).1

 ■ Patients may have queries about prescribing decisions made previously. Explain that 
our understanding of the balance of risks and benefits of a medicine can change over 
time.2

 ■ All patients should be informed of the risk of withdrawal symptoms on reducing the dose 
or stopping any antidepressant. These symptoms arise because the brain has become 
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accustomed to the medication and when the drug dose is lowered, the difference between 
what the brain ‘expects’ and what input the drugs provide is experienced as withdrawal 
symptoms, as for many other substances like caffeine, or nicotine.

 ■ In order that patients do not mistake withdrawal symptoms for a return of their 
underlying condition, it is useful to inform patients what withdrawal symptoms they 
might experience. Patients should be told that antidepressant withdrawal symptoms 
can include:

 ■ Balance problems:
 – such as dizziness, which can be mild or can be so severe that people have dif-
ficulty  standing up

 – loss of coordination, troubles with balance.
 ■ Sleep disorder:

 – difficulty in getting to and staying asleep
 – nightmares

 ■ Psychological symptoms:
 – anxiety which can come and go, sometimes in intense ‘surges’
 – low mood, tearfulness, feeling unable to be interested in or enjoy things 
(anhedonia)

 – rapidly changing moods
 – anger, tension, irritability, agitation, restlessness
 – panic attacks, irrational fears, obsessive thoughts
 – suicidal thoughts and urges
 – hypomania and disinhibition

 ■ Sensory symptoms:
 – feeling of an electric shock‐ like sensations in the head (sometimes worse on turn-
ing the head to the side, often called ‘zaps’)

 – paraesthesia (pins and needles) and other altered sensations
 – palinopsia (prolonged after‐ images)

 ■ Neuro‐ cognitive symptoms:
 – the sensation that you are not real (‘depersonalisation’) or that the world is not real 
(‘derealisation’), a dream‐ like sensation that can be disturbing for some people

 – memory difficulties
 – confusion, trouble concentrating, brain fog (people sometimes describe this as 
having ‘ cotton wool in their head’)

 ■ Extrapyramidal/muscular symptoms:
 – muscle tremors, spasms, pain and tension, aches in joints

 ■ Gastrointestinal symptoms, like nausea, diarrhoea, constipation
 ■ General symptoms (flu‐ like):

 – a sense of being physically unwell
 – headache, lethargy, sweating
 – tiredness, loss of appetite, muscle pain

 ■ Other symptoms:
 – heart palpitations
 – pronounced fatigue

 ■ Some people may experience akathisia – a feeling that can vary from an inner rest-
lessness and agitation, that can make them feel that they cannot sit still, to a feeling 
some people describe as their ‘nervous system being on fire’.
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A full list of withdrawal symptoms is given in Table 2.4. Patients should be  reassured 
that these symptoms are most likely to occur to people who stop their antidepressants 
rapidly and that all care will be taken to minimise unpleasant withdrawal symptoms.

 ■ Explain that it is not fully understood what factors determine risk of withdrawal symp-
toms for an individual. However, there is evidence that the risks are increased for 
longer‐ term use, higher doses, specific antidepressants (such as SNRIs, and short-acting 
SSRIs). People who have experienced withdrawal symptoms previously when tapering 
or on forgetting their dose are more likely to experience withdrawal symptoms in the 
future. These risk factors have been combined to develop a preliminary tool to estimate 
risk of withdrawal for an individual wishing to stop an antidepressant (Table 2.11).

Distinguishing withdrawal symptoms from a return of an underlying 
condition

One of the most common issues that comes up in reducing or stopping an antidepressant 
is  distinguishing between withdrawal symptoms and a relapse of an underlying condi-
tion ( further details in ‘Withdrawal effects from antidepressants’). This can be difficult 
for both clinicians and patients because of the pronounced overlap in symptoms. There 
are some useful clues that can help distinguish between the two:4

 ■ Withdrawal symptoms normally onset soon (e.g. days) after reducing the dose or 
stopping an antidepressant, whereas it can take weeks or months for an underlying 
condition to return. This is somewhat complicated by the fact that sometimes with-
drawal effects from antidepressants can be delayed by weeks, for reasons that are 
not well understood. 

 ■ Some withdrawal symptoms from antidepressants are distinct from the symptoms 
of anxiety or depression, especially physical symptoms, such as dizziness, head-
aches or unsteadiness. Some symptoms such as ‘electric shock sensations’ are so 
distinctive that they may be  considered pathognomonic of withdrawal.5

 ■ Even new symptoms of anxiety and depression (not prior features of the underlying 
condition) should be regarded with a high index of suspicion as withdrawal effects 
(more likely than onset of a new mental health condition whose onset happened to 
coincide with the period of tapering). Patients might say ‘I have never felt this way 
before’ as the symptoms can be quite distinct from a usual mood state.5 Sometimes the 
symptoms are difficult for patients to distinguish from relapse (see further below).6

 ■ More helpful in retrospect is that withdrawal symptoms normally resolve within 
days when the dose of the drug is increased (if done soon after withdrawal symptoms 
onset – resolution take longer if re‐ instatement is delayed). In contrast, it can take up 
to weeks for symptoms of depression or anxiety to respond to a medication.

 ■ If small reductions are made, a typical ‘wave’ pattern of symptoms are normally 
experienced, where symptoms onset, worsen, reach a peak and then improve and 
resolve: this is distinct from the pattern of a relapse (see further later).

Another, related problem is mis‐ diagnosis of withdrawal symptoms as onset of a new 
medical disorder, which many patients report (see further details in ‘Withdrawal effects 
from antidepressants’).

 ■ Muscle spasms, tremors or pain, and other neurological symptoms can attract a diagnosis 
of functional neurological disorder (FND) or medically unexplained symptoms (MUS) 
if clinicians are not familiar with these as symptoms of antidepressant withdrawal.
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 ■ Unsteadiness, and dizziness can sometimes be mis‐ diagnosed as stroke or other neuro-
logical conditions.

 ■ Fatigue, brain fog and difficulty concentrating can be mis‐ diagnosed as chronic 
fatigue  syndrome (CFS).

Awareness of the myriad symptoms that antidepressant withdrawal can prevent mis‐ 
diagnosis (although, given it is possible for another disorder to be present at the same 
time, it can be  prudent to rule out other pathology). Withdrawal symptoms can also be 
mis-diagnosed as new onset of a mental health condition, malingering or psychoso-
matic conditions by clinicians unfamiliar with this syndrome.

tapering in practice

The key elements of a programme of tapering are:

 ■ that it is flexible and can be adjusted so that the process is tolerable for the patient;
 ■ that it involves close clinician monitoring of withdrawal symptoms to facilitate 
timely  adjustments to the rate of taper;

 ■ that patients are provided with preparations of antidepressants to enable making doses 
that are not easily able to be made with currently available tablet doses (e.g. access to 
liquid formulations of antidepressants or smaller formulations of tablets).

The process of tapering in practice involves the following four steps (Figure 2.9):

 ■ Step 1: Estimation of the risk of withdrawal for the patient and estimation of the size 
of the initial dose reduction

Step 1: Make initial dose
reduction based on estimate of risk

No or tolerable* withdrawal 
symptoms (e.g. 0–4 out of 10)

Severe  withdrawal symptoms
(e.g. 9–10 out of 10)

Moderately severe withdrawal 
symptoms (e.g. 5–8 out of 10)

Allow time to stabilise. 
Make reductions more gradually

(e.g. shift to slower regimen)

Step 3: Repeat cycle of reduction, monitoring, and decision on next reduction (as above) 

Step 4: Reduce dose to zero when the reduction is no larger than previously tolerated reductions in terms of receptor occupancy
(see drug-specific guidance)

Continue similar-sized reduction (in
terms of receptor occupancy, i.e.

hyperbolic)

Delay further reduction until 
symptoms resolve or increase dose

Return to dose at which 
patients was last stable

Step 2: Monitor withdrawal symptoms

Dose reduction process

In preparation for dose reduction process

Education about tapering process

Assess existing coping skills

Enhance existing coping skills

Consider additional support (e.g. support group,
mindfulness skills, withdrawal insomnia
management, healthy diet)

Symptoms
do not 
resolve

Underlying issues might re-surface
as medication is reduced which

might require specific management

Figure 2.9 An overview of the process of tapering antidepressants. 
*What constitutes tolerable symptoms will vary between patients but are generally symptoms that do not overly 
interfere with their lives.
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 ■ Step 2: Monitoring of withdrawal symptoms resulting from this initial reduction
 ■ Step 3: Determination of the size of the next reduction based on how tolerable this 
reduction was for the patient

 ■ Step 4: repetition of Steps 2 and 3 until a dose is reached that is small enough so that 
the  reduction to zero is not a larger step down (in terms of receptor occupancy) than 
the reductions that have been previously tolerated

Step 1: Estimation of the risk of withdrawal and estimation of the size  
of the first reduction

 ■ Patients may be risk stratified according to Table 2.11 and Table 2.12.
 ■ This then allows broad categorisation of risk of withdrawal and an estimate of a 
reasonable initial dose reduction (Table 2.22).

Specific guides for the dose reductions of commonly used antidepressants are given in 
the  subsequent sections.

For example, a patient taking venlafaxine 75mg for 2 years, who had severe dizzi-
ness, electric shocks in the head, and panic attacks, after forgetting to take the tablets 
for a week while on holiday, would score 8 points (high risk) from Table 2.11:

 ■ 2 points for long‐ term use
 ■ 4 points for venlafaxine
 ■ 0 point for the minimum dose employed clinically
 ■ 2 points for previous severe withdrawal symptoms

table 2.22 Estimation of tapering rate based on risk of withdrawal symptoms (see Tables 2.11 
and 2.12).

evaluation of risk
Initial tapering trajectory 
(see individual drug sections)

Initial dose reduction equivalent 
(approximately)*

Low risk = 0 points Fastera 50% reduction

Medium risk = 1–4 points Moderateb 25% reduction

High risk = 5–8 points Slowerc 10% reduction

Very high risk ≥ 9 points Slowestd 5% reduction (or less)

*See further details in the drug‐ specific section but this value represents the approximate size of reduction 
from the lowest dose employed clinically
aEach step approximately equivalent to 10 percentage point reductions of SERT occupancy for SSRIs
bEach step approximately equivalent to 5 percentage point reductions of SERT occupancy for SSRIs
cEach step approximately equivalent to 2.5 percentage point reductions of SERT occupancy for SSRIs
dEach step approximately equivalent to 1 percentage point reductions of SERT occupancy for SSRIs.  
To make  up this regimen will require adding intermediate steps to the ‘slower’ regimen outlined in the  
drug‐ specific chapters.
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Based on this, the initial recommendation would be to reduce the dose according to 
the slower regime, based on reductions of about 2.5 percentage point of SERT occu-
pancy i.e. to 55mg of  venlafaxine (see also the venlafaxine section).

As explained earlier, doses of antidepressant between available tablet doses may 
require  prescription for the liquid version, or forms suitable for making up smaller 
doses. For example, venlafaxine liquid is available as a liquid in the UK. There are 
more details of available preparations of medications available around the world in 
the individual drug sections.

Step 2: Monitoring the withdrawal effects from the initial reduction

 ■ A baseline measure of symptoms, before commencing tapering, can allow any with-
drawal symptoms to be more easily separated from adverse medication effects, or 
other symptoms unrelated to the drug.

 ■ Following the reduction in dose, withdrawal symptoms should be monitored for 
2–4 weeks, or until symptoms have resolved. This period of monitoring is recom-
mended because although most withdrawal symptoms emerge in a week, symptom 
onset can be delayed and it may take time for symptoms to peak.7 This monitoring 
period prevents cumulative  withdrawal effects accruing from subsequent 
reductions.

 ■ Monitoring can take different forms. When patients have recognised characteristic 
withdrawal symptoms it is possible to either monitor 3 or 4 key symptoms, or ‘overall 
symptoms’. The severity of these individual and aggregate symptoms can be rated out 
of 10 (0 = nil, 10 = severe). For other patients, a guide such as the Discontinuation 
Emergent Signs and Symptoms (DESS)4 may be used or Table 2.4. Daily monitoring 
is useful, but twice weekly or weekly may be more acceptable, and still informative. 
Patients may use a diary, spreadsheet, or other means to record these symptoms. An 
example of such a record is given in Figure 2.10.

 ■ Withdrawal symptom monitoring can be visually represented by plotting time after 
reduction against severity of withdrawal (averaged out of 10). This can be helpful to 
track the withdrawal process. It is typical for withdrawal effects to be delayed for a 
few days after a small reduction, to worsen, reach a peak (often around 10 days post 
reduction), before slowly resolving to or near baseline over a few days (see example 
in Figure 2.11). This graph can also offer the patient reassurance by demonstrating 
the quick onset and transience of any withdrawal symptoms, distinguishing them 
from a return of the underlying condition (which would not resolve in the same man-
ner). This is especially helpful when the nature of the symptoms makes it difficult to 
distinguish from an underlying condition. 
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Miss Y, Citalopram, April 2021.  
Day Dose 

(mg)
Anxiety 
/10

Dizziness
/10

Insomnia
/10

Overall 
symptom
/10

1 20 1 0 0 1
2 20 1 0 0 1
3 20 1 0 0 1
4 20 1 0 0 1
5 15 1 0 0 1
6 15 1 0 0 1
7 15 2 1 1 2
8 15 2 1 2 2
9 15 2 1 2 2
10 15 3 2 2 3
11 15 3 2 3 3
12 15 4 3 3 4
13 15 4 3 4 4
14 15 4 3 4 4
15 15 4 4 3 4
16 15 4 4 3 4
17 15 3 3 2 3
18 15 3 3 2 3
19 15 3 3 2 3
20 15 2 2 2 2
21 15 2 2 2 2
22 15 2 2 1 1
23 15 1 1 1 1
24 15 1 1 1 1
25 15 1 1 1 1

Figure 2.10 Example monitoring form for a patient reducing from 20mg of citalopram to 15mg. From past 
experience the patient knows their typical withdrawal symptoms are anxiety, insomnia and dizziness.
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Figure 2.11 Graphical representation of withdrawal symptoms following a dose reduction of citalopram. These 
probably constitute mild symptoms. The y‐ axis shows the average patient‐ rated severity of withdrawal symptoms. 
Note the delayed onset of significant symptoms after drug reduction, probably related to drug elimination; followed 
by a peak and then easing of symptoms, probably related to re‐ adaptation of the system to a new homeostatic ‘set‐ 
point’ (similarly to Figure 2.5b and 2.5c).
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Step 3: Determining further dose reductions

Further reductions should be made when withdrawal symptoms from the previous 
reduction have largely resolved. The size of the next reduction should be adjusted based 
on the experience of the previous reduction:

 ■ If the initial reduction was tolerable (in the patient’s judgement), for example, the 
maximum severity of withdrawal symptoms was ≤4/10 (as in Figure 2.11), and 
symptoms resolved within 2 to 4 weeks, then future reductions could be made at 
the same rate. For example, if a  reduction made on the moderate regimen for cit-
alopram (see drug‐ specific chapters) was tolerable when made every 4 weeks, then 
the next reduction could also be made according to this regimen.

 ■ If symptoms were moderately severe e.g. 5–8/10 (Figure 2.12), then it may be pru-
dent to wait longer for symptom resolution, before proceeding at a slower reduc-
tion rate, perhaps half (or moving to the next slowest reduction regimen in the 
drug‐ specific chapters). For example, if a reduction according to the fast regimen 
for citalopram (see drug‐ specific chapters) caused moderately severe withdrawal 
effects, a 6‐ week pause could be made to allow symptom  resolution, before the next 
dose reduction is made, now following the moderate reduction regimen.

 ■ It might be preferable for some patients to increase their dose either part way, or all 
the way back to the dose at which they were previously stable (or even higher) to 
terminate unpleasant withdrawal symptoms. Subsequent reductions should then be 
made at a slower pace.

 ■ If the symptoms were severe, e.g. >8/10 (Figure 2.13) then it is advisable to increase 
the dose back to that before the reduction, wait for symptoms to resolve, then make 
a considerably smaller reduction, perhaps one-half or one-quarter of the original 
reduction (e.g. dropping down two steps on the suggested drug‐ specific regimens). 
Ideally such a circumstance is avoided (by choosing a conservative starting rate) 
because it can be very distressing for a patient and deter them from trying to reduce 
again in future. ‘White knuckling’ through these symptoms is generally not wise.
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Figure 2.12 Graphical representation of withdrawal symptoms following antidepressant reduction. These constitute 
moderate symptoms, reaching a maximum of 7 out of 10, and not resolved 30 days after the reduction.
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What constitutes mild, moderate or severe symptoms is subjective to the patient and 
some might consider 4 out of 10 symptoms to be unacceptably unpleasant or disrup-
tive, while others will be determined to persevere through more severe symptoms. This 
depends both on personality as well as social and professional responsibilities. As there 
is a risk that severe withdrawal symptoms might indicate an increased risk of pro-
tracted withdrawal symptoms, it is generally advisable to reduce at a rate that restricts 
withdrawal symptoms to moderate levels.

Step 4: Continuing tapering by adjusting the rate to be tolerable  
to the patient

 ■ Subsequent reductions should be made by repeating Steps 2 and 3, with monitoring 
of symptoms following each reduction, and subsequent reductions adjusted to the 
experience of the process for the patient.

 ■ Reductions should be made in a hyperbolic manner, so that the reductions become 
smaller and smaller as total dose gets lower, which can be achieved by reducing the 
dose according to the receptor occupancy of the drug (see Figure  2.4, and drug‐ 
specific sections following).

 ■ After two or three iterations of the above process, it is usually possible to deter-
mine a rate of tapering that is tolerable for an individual patient. For example, 
one patient may be able to tolerate a reduction approximately equivalent to 2 
percentage points of SERT occupancy every 4 weeks (i.e. the ‘slower’ taper trajec-
tories found in the drug‐ specific section), while another may be able to tolerate a 
reduction equivalent to 10 percentage points of SERT occupancy every 4 weeks 
(i.e. the ‘fast’ taper trajectories in the drug‐ specific chapters). Patients may need to 
be seen more often during the first two or three reductions to titrate the rate more 
carefully. They are likely to require less support once they determine a tolerable 
rate of tapering.
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Figure 2.13 Graphical representation of withdrawal symptoms following antidepressant dose reduction. These 
constitute severe withdrawal symptoms, reaching a maximum of 10 out of 10, and should prompt re‐ instatement of 
the previous dose of medication to resolve the symptoms.
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 ■ The dose can be brought to zero when this final reduction will not cause a greater 
reduction in receptor occupancy than that caused by previously tolerable reductions. 
For example, if a patient can taper at a rate equivalent to a reduction of 5 percentage 
points of SERT occupancy every 4 weeks, then they can reduce their dose to zero when 
they reach a dose less than or equal to 5 percentage points of SERT occupancy. This 
final step down will not cause a greater reduction in terms of effect on target receptors 
than previously tolerated reductions. For some people, this will involve going down 
to very low doses of antidepressant, such as 1mg, or even less, before completely 
 stopping. These dose regimens are outlined in the drug-specific sections. 

 ■ Sometimes underlying issues, which were suppressed by medication,  re-surface. 
Specialised deprescribing services report issues arising related to past abuse, or other 
traumatic experiences.5 In these cases counselling or specific psychological interven-
tions may be needed. If underlying mental health conditions arise, patients may wish to 
trial non‐ pharmacological treatments, or some may choose to re‐ commence antidepres-
sants or trial other psychiatric medications.
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Managing complications of antidepressant discontinuation

troubleshooting 

If withdrawal symptoms become intolerable at any point, it is worth repeating that the 
best approach is to either hold the current dose for longer to allow them to resolve, or 
to increase the dose to the last dose at which the symptoms were tolerable, remaining 
there until symptoms resolve. Sometimes patients will need to increase their dose fur-
ther in order to stabilise after severe withdrawal effects.

After this stabilisation, further tapering will need to be more gradual: with smaller 
reductions and/or longer periods between reductions. Some patients find they cannot 
reduce at a rate quicker than that equivalent to 1 percentage point of receptor occu-
pancy every 4  weeks (equivalent to approximately 5–10% dose reductions every 
4 weeks), or sometimes by even smaller reductions. Most  people can find a rate that is 
tolerable to them. It is important to remember that if a patient experiences distressing 
withdrawal symptoms, this does not necessarily indicate that they cannot stop antide-
pressants, but that they might need to taper more slowly. If complete cessation is too 
difficult, being on a smaller dose may be a worthwhile goal as patients will be exposed 
to less adverse effects.

It is not advisable to use other medications that can themselves cause physical 
dependence and withdrawal in order to manage withdrawal symptoms from antide-
pressants.1 These medications include benzodiazepines, other antidepressants, gabapen-
tinoids, opioids and antipsychotics.2 Use of these medications to manage withdrawal 
will generally lead to switching from one drug to another. It is better to slow down a 
taper to produce tolerable withdrawal effects than substitute a different medication.

Switching to fluoxetine

Some deprescribing advice recommends switching antidepressants to fluoxetine, then 
ceasing this fairly quickly (on the premise that its long elimination half‐ life makes it at 
least partially self‐ tapering).3,4 However, this approach may be limited in value and 
authoritative guidance such as NICE does not recommend it.1 Switching from one anti-
depressant to another can be an involved process and may induce withdrawal effects, 
more so when there are large differences between the receptor affinities of the medica-
tions being switched (which can even apply when switching between members of a drug 
class like SSRIs).5 Withdrawal symptoms from fluoxetine are also more common than 
perhaps thought, affecting around half of patients who stop the drug.6 Furthermore, 
protracted withdrawal syndromes from fluoxetine have been observed.7 Therefore, 
fluoxetine, despite its long half‐ life, generally requires tapering as for other antidepres-
sants. Some commentators have suggested that treatment with both the original anti-
depressant and fluoxetine should be performed simultaneously for 2 to 4  weeks to 
achieve a steady state of fluoxetine before the other antidepressant is stopped, but this 
approach has not been tested empirically.8,9 If patients, after information about these 
uncertainties, have a clear preference for this method of discontinuation, or other 
strategies are not viable, this strategy is an option,8 but there is a lack of evidence to 
recommend it widely.
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Approach to withdrawal akathisia

One of the worst outcomes of antidepressant withdrawal, generally when it is per-
formed too  rapidly, is akathisia.10–13 Although this has been more often associated with 
an adverse effect of antipsychotic exposure, it can be induced by antidepressant with-
drawal.10–13 Gradual tapering is thought to minimise the risk of this event, but there 
have been no trials looking specifically at this topic. As people can be agitated and quite 
disordered in their behaviour (pacing, restless, grimacing, etc.), it is often mis‐ diagnosed 
as mania, psychosis or  agitated depression,12,14,15 and can lead to outcomes like suicide 
in extreme cases.7,16 Once a patient is in such a state it is very difficult to treat. This state 
can be prolonged in some patients.14

Although there has been little in the way of research on withdrawal akathisia, the 
most commonly successful approach in clinical practice is re-instatement of the original 
antidepressant at the dose at which the patient had been previously stable. As the 
response to re-introduction of an antidepressant can be somewhat unpredictable when 
patients are in this state, it is wise for re-introduction to be cautious. Many psycho-
tropic medications recommended to treat this state can themselves exacerbate symp-
toms for some patients, as reported by patient groups advocating for wider awareness 
of this syndrome.16 Medications which can exacerbate akathisia according to patients 
include benzodiazepines, antipsychotics and antidepressants, such as mirtazapine.16 
The drugs most commonly reported to be useful are beta‐ blockers like propranolol, 
cyproheptadine, anti‐ histamines and benzodiazepines (e.g.  clonazepam and diaze-
pam).14 However, given much uncertainty in response to these medications a cautious 
approach to treatment is recommended involving exposure to one medication at a time 
for a short period, with close observation to decide whether it is helpful, and cessation 
if it is not, before trialling an  additional medication.14,16 Some patient advocacy groups 
 suggest that the best management may be conservative, allowing symptoms to resolve 
over time with minimal intervention, although this can be difficult for patients to toler-
ate.16 Exercise is widely found to be helpful by patients, who often find that pacing 
somewhat lessens unpleasant sensations, with a cycling  intervention  supported by a 
case study.17

Management of protracted withdrawal syndrome

Protracted withdrawal, also known as PAWS, occurs in an unknown proportion of 
patients after stopping antidepressants.7,11,18 Its risk is thought to be minimised by grad-
ual tapering, but there is a lack of research.19,20 Some patients may present for assistance 
in protracted withdrawal from too rapid previous withdrawal  experiences. There is lim-
ited research on the best management approach. In an analysis of 69 patients with pro-
tracted withdrawal from a peer‐ support community, protracted symptoms lasted for 5 
to 166 months, with a median of 26 months.7 Re‐ instatement of the original antidepres-
sant resolved the condition in 9 out of the 19 people who attempted this. This re-instate-
ment was undertaken 5 to 60 months into protracted withdrawal, with a median time 
of 9 months.7

In this group, 33 people trialled treatment with drugs other than the original antide-
pressant ceased, with four reporting some benefit, and two reporting substantial benefit. 
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For example, one subject reported that escitalopram in month 12 of protracted with-
drawal from venlafaxine resolved their symptoms, and another found pregabalin help-
ful in month 55.7 Other subjects reported that sporadic use of benzodiazepines, 
trazodone, propranolol and cannabidiol oil was helpful for transitory symptomatic 
relief, usually of insomnia or anxiety, without having a significant effect on resolution 
of protracted withdrawal symptoms. Otherwise, four people reported natural recovery 
without re‐ instatement or drug treatment, 12 reported improvement short of full recov-
ery and two people died by suicide. More than a third were lost to follow‐ up so their 
outcome was unknown.7 It is presumed that these cases must represent cases that are 
more severe than the average due to self-selection. 

From this limited data and clinical experience the management of protracted with-
drawal can be approach conservatively – that is, without addition of further medica-
tion – in the expectation that people recover spontaneously, albeit over sometimes long 
periods.21 There are cases of improvement following the introduction of various medi-
cations,21 although it is not clear whether this approach is widely applicable because 
of a lack of research. There are also reports of symptoms worsening following admin-
istration of new psychiatric medications, perhaps because of further perturbation to a 
disturbed system.2, 21

Another option is re‐ instatement of the original medication, which seems to improve 
some patients’ status.7 Although re-instatement of an antidepressant soon after cessa-
tion almost inevitably leads to resolution of withdrawal symptoms (often in a few days) 
re-instatement longer periods after cessation has more unpredictable effects. For exam-
ple, there are reports of patients who experience a paradoxical worsening in response 
to re‐ instatement of the original medication, generally long periods after stopping.21 
These paradoxical responses have been linked to a process called kindling, involving 
sensitisation to the ceased medication.21 This process is analogous to the kindling effect 
 recognised in repeated cycles of exposure to and cessation of several psychoactive sub-
stances, especially alcohol.21–23 It is not known how commonly paradoxical reactions 
occur to re-instatement in the context of protracted withdrawal.21 One way to mitigate 
the possibility of negative outcomes whilst trialling re‐ instatement is to re‐ instate a very 
small dose of the original medication, for example 1mg of citalopram, 5% of the usual 
minimum dose prescribed.21This provides a test dose to monitor response.7, 21 If this test 
dose has positive effects, an increase in dose may be cautiously trialled.21

Management of pSSD

PSSD is a protracted state that persists in an unknown proportion of people after stop-
ping antidepressants that may be related to other protracted withdrawal syndromes, 
and can cause significant distress.24 There are no proven treatments for PSSD. Various 
drugs affecting dopamine and serotonin receptors have been trialled, as have phos-
phodiesterase inhibitors but none have reliably reduced symptoms.25 There is no clear 
consensus on the treatment of PSSD and current approaches have included lifestyle 
recommendations (e.g. smoking cessation, dietary recommendations, physical activity), 
supplements, use of phosphodiesterase inhibitors for erectile dysfunction and sex and 
couples counselling, but none have been evaluated in clinical trials.26
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Sensitivity to other substances during withdrawal

Patients can become highly sensitive to neuro-active substances in the process of with-
drawal, thought to be related to an increased sensitivity to stimuli secondary to the 
de-stabilisation produced by the drug withdrawal process,21,27,28 though the mechanism 
is not fully understood. People can respond to a wide variety of substances with activa-
tion or other paradoxical effects, including alcohol, neurologically active antibiotics,29 
caffeine, St John’s Wort, and sometimes even specific foods, supplements and herbs.21,30 
This is in addition to other sensitivities to light and sound, more generally recog-
nised.2 Exposure to these substances can exacerbate withdrawal symptoms, and in this 
case it can be useful to restrict exposure during the withdrawal process.21 These sensi-
tivities often resolve or improve markedly when the patient recovers from withdrawal.21 
It is not possible to give blanket advice to avoid all such medications during the with-
drawal process, and this will be determined by individual circumstances, including the 
risks of exacerbating withdrawal, the risks of the condition to be treated and alternative 
treatments available.
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tapering Guidance for Specific Antidepressants

The following sections include guides to tapering the most commonly used antidepres-
sants. Where neuroimaging of these drugs has been conducted, receptor occupancy was 
derived from these  studies. These data were available for 22 of the 25 drugs. For the 
three drugs for which there was no nuclear imaging, regimens were based on the com-
mon pattern for other drugs in the class. Pharmacologically rational regimens were then 
calculated from these equations and are presented as ‘faster’, ‘moderate’ and ‘slower’ 
regimens.

There is little research to determine which of these three regimens is most suitable for 
a given patient. Some guidance is provided in Tables 2.11, 2.12 and 2.22 on estimating 
risk of withdrawal for a particular patient which can guide selection of one of these 
regimens. However, the response of the patient to initial reductions is the best guide to 
the appropriate pace and the patient’s experience should be prioritised over what an 
algorithm suggests.

These guides include a summary of formulations available around the world for each 
drug. Licensed and ‘off‐ label’ options to enable tapering are presented for all drugs. The 
guidance presented here is consistent with the UK NICE guidelines on how to safely 
stop antidepressants,1,2 and with guidance from RCPsych,3 but offers more detail in 
order to allow  implementation of deprescribing in clinical practice.

Although there are many uncertainties in the field of deprescribing, the aim of this 
book is to provide some structure to the process of stopping these drugs, acknowledg-
ing that clinical  judgement will have to be used to modify the regimens to fit the par-
ticular circumstances of  individual patients. The key feature of these suggested regimens 
is that they represent a framework around which deviation can take place according to 
patient experience. The aim is not necessarily to encourage deprescribing but to assure 
it is undertaken in a manner that optimises patient experience and outcome.
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Agomelatine

Trade names: Valdoxan, Thymanax.
Description: Agomelatine is a melatonergic agonist, acting on MT1 and MT2 receptors, 
as well as an antagonist at 5‐ HT2C receptors.1 Agomelatine has no effect on monoam-
ine uptake and no  affinity for adrenergic, histaminergic, cholinergic or dopaminergic 
receptors.1

Withdrawal effects: After 12  weeks of treatment with agomelatine, no withdrawal 
effects were demonstrated,2 although there are informal reports of patients experiencing 
withdrawal effects from the drug.3

Peak plasma: 1–2 hours.1

Half‐ life: Approximately 2.3 hours. The manufacturer recommends it be taken once 
daily at bedtime.1

Receptor occupancy: The relationship between dose of agomelatine and occupancy of 
its target receptors, including its major targets the melatonin receptors MT1 and MT2, 
is hyperbolic,  dictated by the law of mass action.4 Antidepressants also show a hyper-
bolic pattern between dose and clinical effects,5 which may be relevant to withdrawal 
effects from agomelatine. However, there has been no neuroimaging conducted to 
determine agomelatine’s receptor occupancy, and data to derive this relationship is 
lacking. Here we provide a pharmacologically informed reduction schedule based on 
the average trajectory for other antidepressants. Linear dose reductions will cause 
increasingly large reductions in pharmacological effect which may cause increasingly 
severe withdrawal effects (Figure 2.14a). To produce equal‐ sized reductions in effect on 
receptor  occupancy will require hyperbolically reducing doses (Figure 2.14b), which 
informs the reductions presented.
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Figure 2.14 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms 
of effect on receptor occupancy) than previous reductions.
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Available formulations: Agomelatine is available in tablets.

tablets

Dosage UK europe USA Australia Canada

25mg ✓ ✓ – ✓ –

Off‐ label options: Agomelatine’s coating has little effect on disintegration and absorp-
tion so, although not recommended by the manufacturer, tablets may be split or crushed. 
Agomelatine is poorly soluble in water.6 A 1mg/mL suspension could be made by add-
ing water to a 25mg tablet to make up 25mL. The tablet can be crushed with a spoon 
or pestle and mortar to speed up disintegration. Vigorous shaking of this suspension 
before administration will ensure that the active drug is equally distributed throughout 
the liquid. As its stability cannot be assured it should be consumed immediately, and 
any unused suspension discarded. For example, 1mL of this suspension could be taken 
to provide 1mg of agomelatine. It may be possible to have a liquid version compounded 
or smaller formulations of tablets made, e.g. ‘tapering strips’.7

Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 2mg of agomelatine a 1mg/mL sus-
pension can be used, made up as outlined above. The volume of 1mg/mL liquid required 
to give a dose of 2mg of agomelatine is 2/1 = 2mL.
Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can 
taper if performed carefully. Each reduction should be made when the withdrawal 
symptoms from the previous reduction have largely resolved so that subsequent reduc-
tions do not lead to cumulative withdrawal symptoms. Withdrawal symptoms should 
be tolerable and last at most a couple of weeks (see Figure 2.9). Allowing for a sufficient 
observation period, reductions can therefore be made about every 2 to 4 weeks. If with-
drawal symptoms are moderately severe or take longer than a couple of weeks to 
resolve, dose reductions should be postponed until symptoms resolve and then made 
more gradual by choosing a slower tapering rate. If severe withdrawal symptoms occur, 
then the patient should return to a higher dose, wait until symptoms resolve and there-
after taper at a slower rate.

Suggested taper schedules for agomelatine

A. A faster taper with five steps based on average trajectories for other antidepressants 
(approximate length: 2–3 months). Patients who have been on the medication for 
only a few weeks will probably be able to taper more quickly and might follow every 
second or third step of this regimen, and make reductions every few days or so. For 
people who have only taken an antidepressant for a few weeks, the duration of the 
taper should not be longer than the period that the patient has been on the drug. For 
example, if agomelatine is taken for 3 weeks the taper should be less than 3 weeks.

B. A moderate taper with 10 steps based on average trajectories for other antidepres-
sants ( approximate length: 5–10 months).
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C. A slower taper with 20 steps based on average trajectories for other antidepressants 
( approximate length: 10–20 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of taper-
ing. Such a regimen could be constructed by placing intermediate steps in regimen 
C. For example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 
1.5mg, 1mg, 0.5mg, 0mg. Further intermediate steps could also be added. 
Microtapering (tapering by a small amount each day, rather than by larger reduc-
tions every 2–4 weeks) is another possible approach (see benzodiazepines chapter 
for further details).

Please note that none of these regimens should be seen as prescriptive – that is, that 
patients must strictly adhere to them. They are given as example regimens and are not 
‘set and forget’ but should be modified in order to ensure that withdrawal symptoms 
are tolerable throughout a taper – for example intermediate steps halfway between the 
doses listed could be added to make a more gradual taper.

A. Faster taper with 5 steps – with reductions made every 2–4 weeks.*

Step Dose (mg) tablets

1 50 Use tablets

2 25 Use tablets

3 12.5 Use ½ tablet**

4 6.25 Use ¼ tablet**

5 0 0

*For longer term users, the time between each decrease may be short-
ened to 1 week if the patient is able to make the first couple of reduc-
tions with no withdrawal symptoms. The interval between reductions 
should never be less than 1 week because this might increase the risk 
of relapse, even in the absence of withdrawal effects.8,9

**Alternatively, could be administered using a liquid formulation.

B. A moderate taper with 10 steps – with reductions made every 2–4 weeks.

Step Dose (mg) Volume Step Dose (mg) Volume

1 50 Use tablets 6 1.9 1.9mL

2 25 Use tablets 7 1.2 1.2mL

3 12.5 Use ½ tablets* 8 0.8 0.8mL

4 6.25 Use ¼ tablets 9 0.4 0.4mL

Switch to agomelatine 1mg/mL suspension 10 0 0

5 3.3 3.3mL

See further steps in the right-hand column

*Alternatively, could be administered using a liquid formulation.
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C. A slower taper with 19 steps – with reductions made every 2–4 weeks.

Step Dose (mg) Volume Step Dose (mg) Volume

1 50 Use tablets 10 2.5 2.5mL

2 37.5 Use ½ tablets* 11 1.9 1.9mL

3 25 Use tablets 12 1.5 1.5mL

4 18.75 Use ¾ tablets* 13 1.2 1.2mL

5 12.5 Use ½ tablets* 14 1 1mL

Switch to agomelatine 1mg/mL suspension 15 0.8 0.8mL

6 9 9mL 16 0.6 0.6mL

7 6.25 6.25mL** 17 0.4 0.4mL

8 4.6 4.6mL 18 0.2 0.2mL

9 3.3 3.3mL 19 0 0

See further steps in the right-hand column

*Alternatively, could be administered as a liquid formulation
**Alternatively, could be administered as a ¼ tablet.
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Amitriptyline

Trade names: Elavil, Endep.
Description: Amitriptyline is a tricyclic antidepressant that blocks SERT and NET.1 It 
also has strong binding affinities for alpha‐ adrenergic, histamine (H1) and muscarinic 
(M1) receptors.1

Withdrawal effects: In a structured analysis tricyclic antidepressants were placed in a 
high -risk category for withdrawal effects,2 with one placebo‐ controlled double‐ blind 
study demonstrating that when amitriptyline was tapered over 6 months 80% of patients 
experienced withdrawal effects.3 Amitriptyline was responsible for about the same 
number of calls regarding issues with withdrawal to a medication helpline (normalised 
to prescription numbers) for most SSRIs.4 In an analysis of withdrawal effects in neonates 
to the World Health Organization (WHO) adverse effect database, tricyclic antidepres-
sants came up with the strongest signal, with amitriptyline the lowest in the group, similar 
to rates of reporting for SSRIs.5

Peak plasma: 1–12 hours.1

Half‐ life: About 25 hours (18 to 28 hours). The manufacturer recommends twice daily 
dosing, with the highest dose being close to bedtime because of its sedative effect, although 
it is often taken once at night.6,7 Every‐ other‐ day dosing is not recommended for tapering 
because of the substantial reductions in plasma concentrations this would produce, 
possibly giving rise to withdrawal effects.
Receptor occupancy: The relationship between dose of amitriptyline and occupancy of 
its target receptors SERT and NET is hyperbolic, according to the law of mass action.8 
This also applies to its activity on the alpha‐ adrenergic, H1 histamine and M1 muscarinic 
receptors.8 Antidepressants show a hyperbolic pattern between dose and clinical effects,9 
which may be relevant to withdrawal effects from amitriptyline. However, there has 
been no neuroimaging conducted to determine amitriptyline’s receptor occupancy, and 
data to derive this relationship is lacking. Here we provide a pharmacologically  informed 
reduction schedule based on the average trajectory for other antidepressants. Linear dose 
reductions will cause increasingly large reductions in pharmacological effect, which 
may cause increasingly severe withdrawal effects (Figure 2.15a). To produce equal‐ sized 
reductions in effect on receptor occupancy will require hyperbolically reducing doses 
(Figure 2.15b),10 which informs the reductions presented.
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Figure 2.15 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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Available formulations: Amitriptyline is available as amitriptyline hydrochloride in tab-
lets, sustained‐ release capsules and liquid form.

tablets

Dosage UK europe USA Australia Canada

10mg ✓ ✓ ✓ ✓ ✓

25mg ✓ ✓ ✓ ✓ ✓

50mg ✓ ✓ ✓ ✓ ✓

75mg – – ✓ – ✓

100mg – – ✓ – –

150mg – – ✓ – –

Sustained‐ release capsules

Dosage UK europe USA Australia Canada

25mg – ✓ – – –

50mg – ✓ – – –

Liquid

Dosage UK europe USA Australia Canada

10mg/5mL (2mg/mL) ✓ ✓ – – ✓

25mg/5mL (5mg/mL) ✓ ✓ – – –

50mg/5mL (10mg/mL) ✓ ✓ – – –

Dilutions: To make up smaller doses for tapering a dilution of the solution will be 
required. As amitriptyline is already dissolved in an aqueous solution11 further dilution 
in water should be acceptable in terms of solubility. Stability cannot be assured and so 
dilutions should be consumed immediately following preparation.

Dilutions Solution required how to prepare solution

Doses ≥0.4mg 10mg/5mL (2mg/mL)* Original solution

Doses < 0.4mg 0.2mg/mL Add 1mL of original solution (10mg/5mL) to 
9mL of water**

*Other solutions can also be used.
**Different dilutions will be needed for other starting solutions.

Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 4mg of amitriptyline the 2mg/mL 
solution can be used. The volume of 2mg/mL liquid required to give a dose of 4mg of 
amitriptyline is 4/2 = 2mL.
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Off‐ label options: Guidelines for people who cannot swallow tablets (e.g. the NEWT 
guidelines in the UK) suggest that amitriptyline tablets can be crushed and dispersed in 
water for administration as an off‐ label use.12 Crushed tablets have a bitter taste, and 
produce a local anaesthetic effect on the mouth.12,13 A 2mg/mL suspension could be 
made by adding water to a 50mg tablet to make up 25mL. The tablet may be crushed 
with a spoon or pestle and mortar before mixing with water to speed up this process. 
The suspension should be shaken vigorously before use. As its stability cannot be assured, 
it should be consumed immediately, and any unused suspension discarded. Other options 
to make up small doses include compounding smaller dose tablets, including the option 
of ‘tapering strips’.14

Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can 
taper if performed carefully. Each reduction should be made when the withdrawal 
symptoms from the previous reduction have largely resolved so that subsequent 
reductions do not lead to cumulative withdrawal symptoms. Withdrawal symptoms 
should be tolerable and last at most a couple of weeks (see Figure 2.9). Allowing for 
a sufficient observation period, reductions can therefore be made about every 2 to 
4 weeks. If withdrawal symptoms are moderately severe or take longer than a couple 
of weeks to resolve, dose reductions should be postponed until symptoms resolve and 
then made more gradual by choosing a slower tapering rate. If severe withdrawal 
symptoms occur, then the patient should return to a higher dose, wait until symptoms 
resolve and thereafter taper at a slower rate.

Suggested taper schedules for amitriptyline

A. A faster taper with 10 steps based on average trajectory for other antidepressants 
(approximate length: 5–10 months). Patients who have been on the medication for 
only a few weeks will probably be able to taper more quickly and might follow every 
second or third step of this regimen, and make reductions every few days or so. For 
people who have only taken an antidepressant for a few weeks, the duration of the 
taper should not be longer than the period that the patient has been on the drug. For 
example, if amitriptyline is taken for 3 weeks the taper should be less than 3 weeks.

B. A moderate taper with 20 steps based on average trajectory for other antidepres-
sants (approximate length: 10–20 months).

C. A slower taper with 40 steps based on average trajectory for other antidepressants 
(approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will 
need to taper by even smaller decrements, thus lengthening the overall period of 
tapering. Such a regimen could be constructed by placing intermediate steps in 
regimen C. For example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 
2.5mg, 2mg, 1.5mg, 1mg, 0.5mg, 0mg. Further intermediate steps could also be 
added. Microtapering (tapering by a small amount each day, rather than by larger 
reductions every 2–4 weeks) is another possible approach (see benzodiazepines 
chapter for further details). 
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Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. Faster taper with 10 steps – with reductions made every 2–4 weeks.*

Step Dose (mg) Volume Step Dose (mg) Volume

1 100 Use tablets Switch to amitriptyline 2mg/mL solution

2 50 Use tablets 7 3 1.5mL

3 25 Use tablets 8 1.6 0.8mL

4 12.5 Use ½ tablets** 9 0.8 0.4mL

5 7.5 Use ¾ tablets** 10 0 0

6 5 Use ½ tablets**

See further steps in the right-hand column

*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.15,16

**Alternatively, there could be a switch to a liquid version sooner if preferred.

B. A moderate taper with 20 steps – with reductions made every 2–4 weeks.

Step Dose (mg) Volume Step Dose (mg) Volume

1 100 Use tablets 11 5 2.5mL*

2 70 Use tablets 12 4 2mL

3 50 Use tablets 13 3 1.5mL

4 35 Use tablets 14 2.5 1.25mL

5 25 Use tablets 15 2 1mL

6 17.5 Use ¾ tablets* 16 1.5 0.75mL

7 12.5 Use ½ or ¼ tablets* 17 1 0.5mL

8 10 Use tablets 18 0.6 0.3mL

9 7.5 Use ¾ tablets* 19 0.3 0.15mL

Switch to amitriptyline 2mg/mL solution 20 0 0

10 6 3mL

See further steps in the right-hand column

*Alternatively, these doses could be made up by use of an amitriptyline solution.
**Alternatively, this dose could be made up with a half tablet.
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C. A slower taper with 39 steps based on average trajectory for other antidepressants – 
with reductions made every 2–4 weeks.

Step Dose (mg) Volume Step Dose (mg) Volume Step Dose (mg) Volume

1 100 Use tablets 14 12.5 6.25mL* 28 2.75 1.38mL

2 85 Use tablets 15 11.25 5.63mL* 29 2.5 1.25mL

3 70 Use tablets 16 10 5mL* 30 2.25 1.13mL

4 60 Use tablets 17 9 4.5mL 31 2 1mL

5 50 Use tablets 18 8 4mL 32 1.75 0.88mL

6 42.5 Use ¼ tablets 19 7 3.5mL 33 1.5 0.75mL

7 35 Use tablets 20 6.5 3.25mL 34 1.25 0.63mL

8 30 Use tablets 21 6 3mL 35 1 0.5

9 25 Use tablet 22 5.5 2.75 36 0.75 0.38mL

Switch to amitriptyline 2mg/mL 
solution

23 5 2.5mL* 37 0.5 0.25mL

10 22.5 11.25mL* 24 4.5 2.25mL Switch to amitriptyline 0.2mg/mL 
dilution

11 20 10mL* 25 4 2mL 38 0.25 1.25mL

12 17.5 8.75mL* 26 3.5 1.75mL 39 0 0

13 15 7.5mL* 27 3 1.5mL

See further steps in the 
middle column

See further steps in the 
right-hand column

*Alternatively, these doses could be made up with tablets, half tablets or quarter tablets.
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Bupropion

Trade names: Wellburtin, Aplenzin, Elontril, Forfivo.
Description: Bupropion is chemically an aminoketone  – a substituted amphetamine. 
Pharmacologically, it is a noradrenaline‐ dopamine reuptake inhibitor, although its effects 
on dopamine are relatively weak, and a nicotinic receptor antagonist.1 Bupropion also acts 
to a lesser degree on serotonergic receptors.1

Withdrawal effects: Bupropion has not been extensively examined for withdrawal effects, 
with a recent structured review designating it of ‘unclear’ risk2. In an analysis of the WHO 
adverse effect database bupropion was found to be in the lower risk category for antidepres-
sants.3 In a recent analysis of an adverse effect reporting database, the incidence of with-
drawal effects in neonates born to mothers taking bupropion was uncertain.4 Withdrawal 
effects have been described in published case studies.5

Peak plasma: About 6 hours.6

Half‐ life: There are three buproprion formulations with varying effective plasma half‐ 
lives and therefore durations of action. Immediate‐ release (IR) tablets, with a half‐ life of 
approximately 14 hours, are recommended by the manufacturer to be taken three times 
a day.7 Sustained‐ release (SR)  tablets with a half‐ life of approximately 21 hours are rec-
ommended to be taken twice a day.8 Extended‐ release (XR or XL) tablets, with a half‐ life 
of approximately 21 hours require once‐ a‐ day dosing.9 Every‐ other‐ day dosing is not 
recommended for tapering because of the substantial reductions in plasma concentrations 
this would produce, possibly giving rise to withdrawal effects.
Receptor occupancy: The relationship between the dose of bupropion and occupancy of its 
target receptors NET and DAT is hyperbolic, dictated by the law of mass action;10 this will 
also apply to its occupancy of other receptors. Antidepressants show a hyperbolic pattern 
between dose and clinical effects,11 which may be relevant to withdrawal effects from 
bupropion. However, there has been no neuroimaging conducted to determine bupropion’s 
receptor occupancy, and data to derive this relationship is lacking. Pharmacologically 
informed reduction schedules have been derived from an average trajectory for other 
antidepressants. Linear dose reductions will cause increasingly large reductions in phar-
macological effect, which may cause increasingly severe withdrawal effects (Figure 2.16a). 
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Figure 2.16 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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To produce equal‐ sized reductions in receptor occupancy will require hyperbolically 
reducing doses (Figure 2.16b),12 which informs the reductions presented.
Available formulations: Bupropion is available as bupropion hydrochloride in immedi-
ate-,  sustained- and extended‐ release tablets. These formulations are all bio‐ equivalent 
(both rate and extent of absorption) for bupropion and its three quantitatively impor-
tant metabolites, and differ only in their elimination half‐ lives.13 Bupropion is also 
available as bupropion hydrobromide in extended‐release tablets.

Immediate‐ release tablets

Dosage UK europe USA Australia Canada

75mg – – ✓ – –

100mg – – ✓ – –

Sustained‐ release tablets

Dosage UK europe USA Australia Canada

100mg – – ✓ – ✓

150mg ✓ ✓ ✓ ✓ ✓

200mg – – ✓ – –

extended‐ release tablets

Dosage UK europe USA Australia Canada

150mg – – ✓ – ✓

300mg – – ✓ – ✓

450mg – – ✓ – –

extended‐ release tablets

Dosage UK europe USA Australia Canada

174mg* – – ✓ – – 

348mg** – – ✓ – – 

522mg*** – – ✓ – – 

*174mg of bupropion hydrobromide is equivalent to 150mg bupropion hydrochloride.
**348mg of bupropion hydrobromide is equivalent to 300mg bupropion hydrochloride.
***522mg of bupropion hydrobromide is equivalent to 450mg bupropion hydrochloride.

Off‐ label options: Immediate‐ release bupropion can be split or crushed and mixed with 
water or a suspending vehicle like Ora‐ Plus as an off‐ label use for making small doses 
to facilitate tapering.14 Bupropion is highly soluble in water (312mg/mL), but has a 
 bitter taste and produces local anaesthesia of the oral mucosa.7 A 1mg/mL solution 
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could be made by adding water to a 100mg tablet to make up 100mL. Crushing the 
tablet with a spoon or pestle and mortar may speed up dispersion and aid dissolution. 
The solution should be shaken vigorously before use. As its stability cannot be assured 
it should be consumed immediately, and any unused solution discarded. The label 
advises that the slow release form of bupropion should not be crushed as this may lead 
to an increased risk of adverse effects, including seizures.15 Other options include 
instructing a compounding  pharmacy to make up a liquid or smaller formulations of 
tablets, for example, ‘tapering strips’.16

Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 5mg of bupropion the 1mg/mL solu-
tion can be used,  prepared as above. The volume of 1mg/mL liquid required to give a 
dose of 5mg of bupropion is 5/1 = 5mL.
Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can 
taper if performed carefully. Each reduction should be made when the withdrawal 
symptoms from the previous reduction have largely resolved so that subsequent reduc-
tions do not lead to cumulative withdrawal symptoms. Withdrawal symptoms should 
be tolerable and last at most a couple of weeks (see Figure 2.9). Allowing for a sufficient 
observation period, reductions can therefore be made about every 2 to 4 weeks. If with-
drawal symptoms are moderately severe or take longer than a couple of weeks to 
resolve, dose reductions should be postponed until symptoms resolve and then made 
more gradual by choosing a slower tapering rate. If severe withdrawal symptoms occur 
then the patient should return to a higher dose, wait until symptoms resolve and there-
after taper at a slower rate.

Suggested taper schedules for bupropion

A. A faster taper with 11 steps based on average trajectory for other antidepressants 
(approximate length: 5–10 months). Patients who have been on the medication for 
only a few weeks will probably be able to taper more quickly and might follow every 
second or third step of this regimen, and make reductions every few days or so. 
For people who have only taken an antidepressant for a few weeks, the duration of 
the taper should not be longer than the period that the patient has been on the drug. 
For example, if bupropion is taken for 3 weeks the taper should be less than 3 weeks.

B. A moderate taper with 21 steps based on average trajectory for other antidepres-
sants ( approximate length: 10–20 months).

C. A slower taper with 41 steps based on average trajectory for other antidepressants 
( approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need to 
taper by even smaller decrements, thus lengthening the overall period of tapering. Such 
a regimen could be constructed by placing intermediate steps in regimen C. For exam-
ple, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 1mg, 
0.5mg, 0mg. Further intermediate steps could also be added. Microtapering (tapering 
by a small amount each day, rather than by larger reductions every 2–4 weeks) is 
another possible approach (see benzodiazepines chapter for further details).
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Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. Faster taper with 11 steps – with reductions made every 2–4 weeks.*

Step Dose (mg) Volume Step Dose (mg) Volume

1 450 Use SR/XR tablets 6 22.5 11.25mL (twice daily)

2 300 Use SR/XR tablets 7 15 7.5mL (twice daily)

3 150 Use SR/XR tablets 8 10 5mL (twice daily)

4 75 Use ½ IR tablets (twice daily)** 9 5 2.5mL (twice daily)

5 37.5 Use ¼ IR tablets (twice daily)** 10 2.5 1.25mL (twice daily)

Switch to bupropion solution (1mg/mL)*** 11 0 0

See further steps in the right-hand column

*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.17,18

**Alternatively, a 1mg/mL solution, made as outlined above, dosed twice daily, could be used to make up these doses.
***This solution can be made up as outlined above as an off‐ label option.
Note: IR tablets can also be dosed three times a day.

B. A moderate taper with 21 steps – with reductions made every 2–4 weeks.

Step Dose (mg) Volume Step Dose (mg) Volume

1 450 Use SR/XR tablets 11 22.5 11.25mL (twice daily)

2 375 Use SR/XR tablets + 75mg IR 12 18.5 9.25mL (twice daily)

3 300 Use SR/XR tablets 13 15 7.5mL (twice daily)

4 200 Use SR tablets 14 12 6mL (twice daily)

5 150 Use SR/XR tablets 15 9 4.5mL (twice daily)

6 112.5 75mg IR tab mane, ½ IR 75mg tablet nocte 16 7 3.5mL (twice daily)

7 75 Use ½ 75mg IR tablets (twice daily)* 17 5 2.5mL (twice daily)

8 50 Use ¼ 100mg IR tablets (twice daily)* 18 3.5 1.75mL (twice daily)

9 37.5 Use ¼ 75mg IR tablets (twice daily)* 19 2.5 1.25mL (twice daily)

Switch to bupropion solution (1mg/mL)** 20 1.2 0.6mL (twice daily)

10 30 15mL (twice daily) 21 0 0

See further steps in the right-hand column

*Alternatively, a 1mg/mL solution, made as outlined above, dosed twice daily, could be used to make up these doses.
**This solution can be made up as outlined above as an off‐ label option.
Note: IR tablets can also be dosed three times a day.
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C. A slower taper with 41 steps based on average trajectory for other antidepressants – 
with reductions made every 2–4 weeks.

Step Dose (mg) Volume Step Dose (mg) Volume

1 450 Use SR/XR tablets 21 22.5 11.25mL (twice daily)

2 406.25 Use 350mg SR/XR tabs + 
¾ 75mg IR tab

22 20.3 10.15mL (twice daily)

3 375 Use SR/XR tablets 
+75mg IR tablet

23 18.4 9.2mL (twice daily)

4 337.5 Use SR/XR tablets + 
½ 75mg IR tablets

24 16.6 8.3mL (twice daily)

5 300 Use SR/XR tablets 25 15 7.5mL (twice daily)

6 250 Use SR/XR tablets 26 13.4 6.7mL (twice daily)

Switch to bupropion solution (1mg/mL)* 27 12.0 6.0mL (twice daily)

7 210 105mL (twice daily) 28 10.6 5.3mL (twice daily)

8 180 90mL (twice daily) 29 9.2 4.6mL (twice daily)

9 150 75mL (twice daily)** 30 8.0 4.0mL (twice daily)

10 125 62.5mL (twice daily) 31 6.8 3.4mL (twice daily)

11 105 52.5mL (twice daily) 32 5.8 2.9mL (twice daily)

12 90 45mL (twice daily) 33 4.8 2.4mL (twice daily)

13 75 37.5mL (twice daily)** 34 4.0 2.0mL (twice daily)

14 63 31.5mL (twice daily) 35 3.2 1.6mL (twice daily)

15 53 26.5mL (twice daily) 36 2.4 1.2mL (twice daily)

16 44.6 22.3mL (twice daily) 37 1.8 0.9mL (twice daily)

17 37.5 18.75mL (twice daily)** 38 1.2 0.6mL (twice daily)

18 33 16.5mL (twice daily) 39 0.8 0.4mL (twice daily)

19 29 14.5mL (twice daily) 40 0.4 0.2mL (twice daily)

20 25.6 12.8mL (twice daily) 41 0 0

See further steps in the right-hand column

*This solution can be made up as outlined above as an off‐ label option.
**Alternatively, a 1mg/mL solution, made as outlined above, dosed twice daily, could be used to make up these doses.
Note: IR tablets can also be dosed three times a day.



Safe Deprescribing of Antidepressants 173

C
h

A
pt

er
 2

references
1. Moser P. Bupropion. In: xPharm: The Comprehensive Pharmacology Reference. StatPearls Publishing, 2008: 1–4.

2. Henssler J, Heinz A, Brandt L, Bschor T. Antidepressant withdrawal and rebound phenomena. Dtsch Arztebl Int 2019; 116: 355–61.

3. Gastaldon C, Schoretsanitis G, Arzenton E, et al. Withdrawal syndrome following discontinuation of 28 antidepressants: pharmacovigilance 

analysis of 31,688 reports from the WHO spontaneous reporting database. Drug Saf 2022; 45: 1539–49.

4. Gastaldon C, Arzenton E, Raschi E, et al. Neonatal withdrawal syndrome following in utero exposure to antidepressants: a disproportional-

ity analysis of VigiBase, the WHO spontaneous reporting database. Psychol Med 2022: 1–9.

5. Berigan TR. Bupropion‐ associated withdrawal symptoms revisited: a case report. Prim Care Companion J Clin Psychiatry 2002; 4: 78.

6. GlaxoSmithKline UK. Bupropion prolonged release tablets – summary of product characteristics. 2022. https://www.medicines.org.uk/emc/

product/3827/smpc#gref (accessed 8 October 2022).

7. FDA. Bupropion hydrochloride immediate‐ release tablets – highlights of prescribing information. 2009.

8. FDA. Bupropion hydrochloride sustained‐ release tablets – highlights of prescribing information. 2001.

9. FDA. Bupropion hydrochloride extended‐ release tablets – highlights of prescribing information. 2009.

10. Holford N. Pharmacodynamic principles and the time course of delayed and cumulative drug effects. Transl Clin 2018; 26: 56.

11. Furukawa TA, Cipriani A, Cowen PJ, Leucht S, Egger M, Salanti G. Optimal dose of selective serotonin reuptake inhibitors, venlafaxine, and 

mirtazapine in major depression: a systematic review and dose–response meta–analysis. The Lancet Psychiatry 2019; 6: 601–9.

12. Horowitz MA, Taylor D. Tapering of SSRI treatment to mitigate withdrawal symptoms. The Lancet Psychiatry 2019; 6: 538–46.

13. Fava M, Rush AJ, Thase ME, et al. 15 years of clinical experience with bupropion HCl: from bupropion to bupropion SR to bupropion XL. 

Prim Care Companion J Clin Psychiatry 2005; 7: 106–13.

14. Bostwick JR, Demehri A. Pills to powder: An updated clinician’s reference for crushable psychotropics. Curr Psychiatr 2017; 16: 46–9.

15. GlaxoSmithKline. Wellbutrin (bupropion hydrochloride) tablets label. 2017. https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/ 

018644s052lbl.pdf.

16. Groot PC, van Os J. How user knowledge of psychotropic drug withdrawal resulted in the development of person – specific tapering medica-

tion. Ther Adv Psychopharmacol 2020; 10: 204512532093245.

17. Baldessarini RJ, Tondo L, Ghiani C, Lepri B. Illness risk following rapid versus gradual discontinuation of antidepressants. Am J Psychiatry 

2010; 167: 934–41.

18. Gøtzsche PC, Demasi M. Interventions to help patients withdraw from depression drugs: A systematic review. Int J Risk Saf Med. 2023 

September 13. doi: 10.3233/JRS-230011. Epub ahead of print.

https://www.medicines.org.uk/emc/product/3827/smpc#gref
https://www.medicines.org.uk/emc/product/3827/smpc#gref
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/018644s052lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/018644s052lbl.pdf


C
h

A
pt

er
 2

174 The Maudsley® Deprescribing Guidelines

Citalopram

Trade names: Celexa, Cipramil.
Description: Citalopram is an SSRI, with SERT as its major target.1 It has minimal 
effect on noradrenaline, dopamine and GABA uptake and no or very low affinity for 
serotonergic, dopaminergic, adrenergic, and cholinergic receptors.2

Withdrawal effects: In a double‐ blind randomised controlled trial of citalopram discon-
tinuation in people who had used the drug for more than 3 months, 70% of patients met 
criteria for a  withdrawal syndrome (four or more withdrawal symptoms), although this 
study did not measure severity or duration of these symptoms.3 In an analysis of the 
WHO adverse effect database,  citalopram emerged as a moderate risk for withdrawal 
effects compared to other antidepressants.4

Peak plasma: 3–4 hours.1

Half‐ life: About 35 hours.1 Every‐ other‐ day dosing is not recommended for tapering 
because of the substantial reductions in plasma concentrations this would produce, 
possibly giving rise to withdrawal effects.
Receptor occupancy: The relationship between dose of citalopram and occupancy 
of its major target SERT is hyperbolic.5 This applies to other receptor targets as well 
because this relationship is dictated by the law of mass action.6 Antidepressants 
also show a hyperbolic pattern between dose and clinical effects,7 which may be 
relevant to withdrawal effects from citalopram. Dose reductions made by linear 
amounts (e.g. 20mg, 15mg, 10mg, 5mg, 0mg) will cause increasingly large reduc-
tions in effect which may cause increasingly severe withdrawal effects (Figure 2.17a). 
To produce equal‐ sized reductions in effect on serotonin transporter occupancy will 
require hyperbolically reducing doses (Figure 2.17b),8 which informs the reductions 
presented.

100
(a) (b)

S
E

R
T

 o
cc

up
an

cy
 (

%
) 80

60

40

20

0
0 5 10 15

Citalopram dose (mg)
20 25 0 5 10 15 20 25

100

S
E

R
T

 o
cc

up
an

cy
 (

%
) 80

60

40

20

0

Citalopram dose (mg)

Figure 2.17 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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Available formulations: As tablets and liquid.

tablets
As citalopram hydrobromide.

Dosage UK europe USA Australia Canada

10mg ✓ ✓ ✓ – ✓

20mg ✓ ✓ ✓ ✓ ✓

40mg ✓ ✓ ✓ ✓ ✓

Liquid

Concentration UK europe USA Australia Canada

40mg/mL ✓ (15mL)* – – – –

10mg/5mL (2mg/mL) – – ✓ (240mL)** – –

*In the UK, the concentrated solution of citalopram hydrochloride (40mg/mL) is 25% more bioavailable than the 
tablet ( hydrobromide) form because of the different salt involved (i.e. 8mg of solution is equivalent to 10mg in tablet 
form).1 There are no specific storage instructions for this product.8

**In the USA, the liquid form is citalopram hydrobromide, and has equal bioequivalence to tablet form (they are the 
same salt). Store at 20°–25°C (68°–77°F); excursions permitted to 15°–30°C (59°–86°F).9

Dilutions: Dilutions will be required to make the concentrated oral drops into a usable 
form for many of the doses suggested below. The solution is provided with a dropper 
mechanism, which provides 2mg of citalopram per drop but does not allow half drops. 
As this method does not permit many of the regimens outlined below, the dropper 
mechanism can be removed by hand to allow insertion of a syringe for more precise 
measurement. According to the manufacturer’s instructions, citalopram solution may 
be mixed with water or juice.1 The manufacturer recommends consuming this dilution 
‘immediately’, which could be considered meaning within an hour of preparation.1 
Another option is to put one drop of the liquid in some water, mix well and take a por-
tion of the liquid. For example, 1 drop (2mg) could be put into 20mL of water and 
mixed. Every 10mL of this solution will contain 1mg of citalopram. 

UK dilutions* Solution required how to prepare solution

Doses ≥ 10mg** 40mg/mL Original solution

Doses ≥ 1mg**, <10mg** 4mg/mL Mix 0.5mL of original oral drops solution with 4.5mL of water

Doses < 1mg** 0.4mg/mL Mix 0.5mL of original oral drops solution with 49.5mL of water

*Note: these drops come as citalopram hydrochloride which are 25% more bioavailable than citalopram hydrobro-
mide (the tablet form) i.e. 8mg in liquid version is equivalent to 10mg in tablet form because of the different salts.8

**All these doses refer to tablet equivalent doses.

Worked example: To illustrate how the volumes were calculated in the regimens given below 
we provide a worked example. To make up a dose equivalent to 3mg of citalopram HBr 
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(tablet form): first, the liquid is more bioavailable than the tablet (8mg of citalopram HCl 
liquid = 10mg of  citalopram HBr tablet) so 0.8 × 3mg of citalopram HCl is required, which 
is 2.4mg. This can be given with the 4mg/mL solution, prepared as above. The volume of 
4mg/mL liquid required to give a dose of 2.4mg of citalopram HCl is 2.4/4 = 0.6mL.

US dilutions* Solution required how to prepare solution

Doses ≥ 0.4mg 2mg/mL Original solution

Doses < 0.4mg 0.2mg/mL Mix 0.5mL of original solution with 4.5mL of water

*Note: these drops come as citalopram hydrobromide which have the same bioavailability as the tablet form.9

Off‐ label options: Guidelines for people who cannot swallow tablets (e.g. the NEWT 
guidelines10 and NHS pharmaceutical guidance11 in the UK and similar US guidance12) 
suggest that citalopram tablets can be crushed and mixed with water for administra-
tion, as an off‐ label use. Citalopram is poorly soluble and the suspension may taste 
unpleasant.10 A 1mg/mL suspension could be made by adding water to a 20mg tablet to 
make up 20mL. The tablet may be crushed with a spoon or mortar and pestle before 
mixing with water to speed up this process. This should be shaken vigorously before 
administration. As its stability cannot be assured it should be consumed immediately, 
and any unused suspension discarded. Other options to make up small doses include 
compounding smaller dose tablets, including ‘tapering strips’.13

Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can taper 
if performed carefully. Each reduction should be made when the withdrawal symptoms 
from the previous reduction have largely resolved so that subsequent reductions do not 
lead to cumulative withdrawal symptoms. Withdrawal symptoms should be tolerable and 
last at most a couple of weeks (see Figure 2.9). Allowing for a sufficient observation period, 
reductions can therefore be made about every 2 to 4 weeks. If withdrawal symptoms are 
moderately severe or take longer than a couple of weeks to resolve, dose reductions should 
be postponed until symptoms resolve and then made more gradual by choosing a slower 
tapering rate. If severe withdrawal symptoms occur then the patient should return to a 
higher dose, wait until symptoms resolve and thereafter taper at a slower rate.

Suggested taper schedules for citalopram

A. A faster taper with up to 11 percentage points of SERT occupancy between each step 
(approximate length: 4–9 months). Patients who have been on the medication for only 
a few weeks will probably be able to taper more quickly and might follow every 
second or third step of this regimen, and make reductions every few days or so. For 
people who have only taken an antidepressant for a few weeks, the duration of the 
taper should not be longer than the period that the patient has been on the drug. For 
example, if citalopram is taken for 3 weeks the taper should be less than 3 weeks.

B. A moderate taper with up to 5 percentage points of SERT occupancy between each 
step (approximate length: 10–20 months).

C. A slower taper with up to 2.7 percentage points of SERT occupancy between each 
step ( approximate length: 20–40 months).
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D. Some patients will be unable to taper at the slowest rates shown here and will need to 
taper by even smaller decrements, thus lengthening the overall period of tapering. 
Such a regimen could be constructed by placing intermediate steps in regimen C. For 
example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 
1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

UK regimens

A. Faster taper with up to 11 percentage points of SERT between each step – with 
reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume** Step rO (%) Dose (mg) Volume**

1 79 40 Use tablets 6 37 2 0.4mL**

2 75 20 Use tablets 7 27 1.2 0.24mL**

3 68 10 Use tablets Switch to citalopram 0.4mg/mL dilution**

4 57 5 Use ½ tablets 8 17 0.7 1.4mL**

Switch to citalopram 4mg/mL dilution** 9 7 0.3 0.6mL**

5 47 3 0.6mL** 10 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.14,15

**Note: citalopram drops come as citalopram hydrochloride which are 25% more bioavailable than citalopram hyd-
robromide (the tablet form) i.e. 8mg in liquid version is equivalent to 10mg in tablet form because they come as dif-
ferent salts.1 Therefore the volume required is multiplied by 0.8 to get the required value.
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B. Moderate taper with up to 5 percentage points of SERT between each step – with 
reductions made every 2– 4 weeks.

Step rO (%) Dose (mg) Volume* Step rO (%) Dose (mg) Volume*

1 79 40 Use tablets 11 38 2 0.4mL*

2 75 20 Use tablets 12 34 1.6 0.32mL*

3 70 15 Use ½ tablets** 13 30 1.3 0.26mL*

4 68 10 Use tablets 14 26 1 0.2mL*

5 64 7.5 Use ¾ tablets** Switch to citalopram 0.4mg/mL dilution*

Switch to citalopram 4mg/mL dilution* 15 21 0.8 1.6mL*

6 60 5.5 1.1mL* 16 17 0.6 1.2mL*

7 55 4.5 0.9mL* 17 13 0.4 0.8mL*

8 51 3.6 0.72mL* 18 8.5 0.25 0.5mL*

9 47 2.9 0.58mL* 19 4.3 0.1 0.2mL*

10 43 2.4 0.48mL* 20 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*Note: citalopram drops come as citalopram hydrochloride which are 25% more bioavailable than citalopram hydro-
bromide (the  tablet form) i.e. 8mg in liquid version is equivalent to 10mg in tablet form because they come as different 
salts.1 Therefore the volume required is multiplied by 0.8 to get the required value.
**Alternatively, this dose could be made up with a liquid preparation.
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C. Slower taper with up to 2.7 percentage points of SERT occupancy between each 
step – with reductions made every 2–4 weeks.

Step
rO 
(%)

Dose 
(mg) Volume* Step

rO 
(%)

Dose 
(mg) Volume* Step

rO 
(%)

Dose 
(mg) Volume*

1 79.4 40 Use tablets 14 53.7 4.1 0.82mL* Switch to citalopram 0.4mg/mL 
dilution*

2 77.9 30 Use tablets 15 51.6 3.7 0.74mL* 28 24.8 0.97 1.94mL*

3 75.2 20 Use tablets 16 49.5 3.3 0.66mL* 29 22.7 0.86 1.72mL*

4 74.1 17.5 Use ¾ tablets** 17 47.5 3 0.6mL* 30 20.6 0.76 1.52mL*

5 72.7 15 Use ½ tablets** 18 45.4 2.7 0.54mL* 31 18.6 0.66 1.32mL*

6 70.8 12.5 Use ¼ tablets** 19 43.3 2.45 0.49mL* 32 16.5 0.57 1.14mL*

7 68.1 10 Use tablets 20 41.3 2.25 0.45mL* 33 14.4 0.48 0.96mL*

Switch to citalopram 4mg/mL dilution* 21 39.2 2.05 0.41mL* 34 12.4 0.4 0.8mL*

8 66 8.6 1.72mL* 22 37.2 1.85 0.37mL* 35 10.3 0.33 0.66mL*

9 64 7.5 1.5mL* 23 35.1 1.65 0.33mL* 36 8.3 0.26 0.52mL*

10 61.9 6.5 1.3mL* 24 33 1.5 0.3mL* 37 6.2 0.19 0.38mL*

11 59.9 5.8 1.16mL* 25 31 1.35 0.27mL* 38 4.1 0.12 0.24mL*

12 57.8 5.1 1.02mL* 26 28.9 1.2 0.24mL* 39 2.1 0.06 0.12mL*

13 55.7 4.6 0.92mL* 27 26.8 1.08 0.22mL* 40 0 0 0

See further steps in the 
middle column

See further steps in the 
right-hand column

RO = receptor occupancy
*Note: citalopram drops come as citalopram hydrochloride which are 25% more bioavailable than citalopram hydro-
bromide (the tablet form) i.e. 8mg in liquid version is equivalent to 10mg in tablet form because they come as different 
salts.12,13 Therefore the volume required is multiplied by 0.8 to get the required value.
**Alternatively, these doses could be made up with a liquid preparation.
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US regimens

A. Faster taper with up to 11 percentage points of SERT between each step – with 
reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume** Step rO (%) Dose (mg) Volume**

1 79 40 Use tablets 6 37 2 1mL

2 75 20 Use tablets 7 27 1.2 0.6mL

3 68 10 Use tablets 8 17 0.7 0.35mL

4 57 5 Use ½ tablets*** Switch to citalopram 0.2mg/mL dilution**

Switch to citalopram 2mg/mL liquid** 9 7 0.3 1.5mL

5 47 3 1.5mL 10 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.14,15

**Note: these drops come as citalopram hydrobromide which have the same bioavailability as the tablet form.9

***Alternatively, these doses could be made up with a liquid preparation.

B. Moderate taper with up to 5 percentage points of SERT between each step – with 
reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume* Step rO (%) Dose (mg) Volume*

1 79 40 Use tablets 11 38 2 1mL

2 75 20 Use tablets 12 34 1.6 0.8mL

3 70 15 Use ½ tablets** 13 30 1.3 0.65mL

4 68 10 Use tablets 14 26 1 0.5mL

5 64 7.5 Use ¾ tablets** 15 21 0.8 0.4mL

Switch to citalopram 2mg/mL liquid* 16 17 0.6 0.3mL

6 60 5.5 2.75mL 17 13 0.4 0.2mL

7 55 4.5 2.25mL Switch to citalopram 0.2mg/mL dilution*

8 51 3.6 1.8mL 18 8.5 0.25 1.25mL

9 47 2.9 1.45mL 19 4.3 0.1 0.5mL

10 43 2.4 1.2mL 20 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*Note: these drops come as citalopram hydrobromide which have the same bioavailability as the tablet form.9

**Alternatively, these doses could be made up with a liquid preparation.
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C. Slower taper with up to 2.7 percentage points of SERT occupancy between each 
step – with reductions made every 2–4 weeks.

Step
rO 
(%)

Dose 
(mg) Volume* Step

rO 
(%)

Dose 
(mg) Volume* Step

rO 
(%)

Dose 
(mg) Volume*

1 79.4 40 Use tablets 14 53.7 4.1 2.05mL 28 24.8 0.97 0.49mL

2 77.9 30 Use tablets 15 51.6 3.7 1.85mL 29 22.7 0.86 0.43mL

3 75.2 20 Use tablets 16 49.5 3.3 1.65mL 30 20.6 0.76 0.38mL

4 74.1 17.5 Use ¾ tablets** 17 47.5 3 1.5mL 31 18.6 0.66 0.33mL

5 72.7 15 Use ½ tablets** 18 45.4 2.7 1.35mL 32 16.5 0.57 0.29mL

6 70.8 12.5 Use ¼ tablets ** 19 43.3 2.45 1.23mL 33 14.4 0.48 0.24mL

7 68.1 10 Use tablets 20 41.3 2.25 1.13mL 34 12.4 0.4 0.2mL

Switch to citalopram  
2mg/mL liquid*

21 39.2 2.05 1.03mL Switch to citalopram  
0.2mg/mL dilution*

8 66 8.6 4.3mL 22 37.2 1.85 0.93mL 35 10.3 0.33 1.65mL

9 64 7.5 3.75mL 23 35.1 1.65 0.83mL 36 8.3 0.26 1.3mL

10 61.9 6.5 3.25mL 24 33 1.5 0.75mL 37 6.2 0.19 0.95mL

11 59.9 5.8 2.9mL 25 31 1.35 0.68mL 38 4.1 0.12 0.6mL

12 57.8 5.1 2.55mL 26 28.9 1.2 0.6mL 39 2.1 0.06 0.3mL

13 55.7 4.6 2.3mL 27 26.8 1.08 0.54mL 40 0 0 0

See further steps in the 
middle column

See further steps in the 
right-hand column

RO = receptor occupancy
*Note: these drops come as citalopram hydrobromide which have the same bioavailability as the tablet form.9

**Alternatively, these doses could be made up with a liquid preparation.
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Clomipramine

Trade name: Anafranil.
Description: Clomipramine is a tricyclic antidepressant,1 and inhibits the neuronal 
 re‐ uptake of serotonin by blocking SERT, and of noradrenaline by blocking NET. 
It  also  has anti‐ adrenergic, anticholinergic, antihistamine,  anti‐ dopaminergic and 
anti‐ serotonergic properties.2

Withdrawal effects: Clomipramine withdrawal effects are recognised,3 and it was 
responsible for about as many calls for withdrawal problems as SSRIs (normalised to 
prescription numbers) to a medication helpline in one study.4 In an analysis of the 
WHO adverse effect database clomipramine emerged as at moderate risk for withdrawal 
effects compared to other antidepressants.5 Clomipramine was found to have one of the 
highest reporting odds ratio for withdrawal effects amongst neonates in a WHO data-
base  (14‐ fold increase) compared to other drugs, more pronounced than for SSRIs.6

Peak plasma: 2–6 hours (mean 4.7 hours).1

Half‐ life: 21 (range 12–36) hours. According to the manufacturer clomipramine should 
be taken once or twice per day.2 Every‐ other‐ day dosing is not recommended for taper-
ing because the large reductions in plasma levels might give rise to significant with-
drawal symptoms.
Receptor occupancy: The relationship between dose of clomipramine and occupancy 
of its target, NET, is hyperbolic.7 Antidepressants also show a  hyperbolic  pattern 
between dose and clinical effects,8 which may be  relevant to withdrawal effects from 
clomipramine. Dose reductions made by linear amounts (e.g. 100mg, 75mg, 50mg, 
25mg, 0mg) will cause increasingly large reductions in effect which may cause 
increasingly severe  withdrawal effects (Figure 2.18a). To produce equal‐ sized reduc-
tions in effect on NET occupancy will require hyperbolically  reducing doses 
(Figure  2.18b),9 which informs the  reductions presented below. This hyperbolic 
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Figure 2.18 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.



C
h

A
pt

er
 2

184 The Maudsley® Deprescribing Guidelines

 pattern of effect also applies to its occupancy of its other receptor targets as well, 
because these relationships are dictated by the law of mass action.10 There may be 
some differences in the precise dose‐ related activity between receptor targets but the 
hyperbolic relationship remains. Consequently, the  regimens given below (based on 
NET occupancy) will be broadly suitable for other receptor  occupancies, such as for 
SERT or cholinergic occupancy.
Available formulations: Clomipramine is available as capsules.

Capsules*

Dosage UK europe USA Australia Canada

10mg ✓ – ✓ – ✓

25mg ✓ ✓ ✓ ✓ ✓

50mg ✓ ✓ ✓ – ✓

75mg – ✓ – – –

*As clomipramine hydrochloride

Off‐ label options: Clomipramine is available as capsules and is freely soluble in water.1 
Guidelines for people who cannot swallow tablets (e.g. the NEWT guidelines in the UK) 
suggest that  clomipramine capsules can be opened and dispersed in water for adminis-
tration, as an off‐ label use.11 A 1mg/mL solution could be made by adding water to the 
contents of a 25mg capsule to make up 25mL. This should be shaken vigorously before 
use. As its stability cannot be assured it should be consumed  immediately, and any 
unused solution discarded. Other options to make up small doses include compounding 
smaller dose tablets, including ‘tapering strips’.12

Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 3mg of clomipramine the 1mg/mL 
solution can be used, prepared as above. The volume of 1mg/mL liquid required to give 
a dose of 3mg of clomipramine is 3/1 = 3mL.
Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can 
taper if performed carefully. Each reduction should be made when the withdrawal 
symptoms from the previous reduction have largely resolved so that subsequent reduc-
tions do not lead to cumulative withdrawal symptoms. Withdrawal symptoms should 
be tolerable and last at most a couple of weeks (see Figure 2.9). Allowing for a sufficient 
observation period, reductions can therefore be made about every 2 to 4 weeks. If with-
drawal symptoms are moderately severe or take longer than a couple of weeks to 
resolve, dose reductions should be postponed until symptoms resolve and then made 
more gradual by choosing a slower tapering rate. If severe withdrawal symptoms occur 
then the patient should return to a higher dose, wait until symptoms resolve and there-
after taper at a slower rate.
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Suggested taper schedules for Clomipramine

A. A faster taper with up to 14 percentage points of NET occupancy between each step 
( approximate length: 5–10 months). Patients who have been on the medication for 
only a few weeks will probably be able to taper more quickly and might follow 
every second or third step of this regimen, and make reductions every few days 
or so. For people who have only taken an antidepressant for a few weeks, the dura-
tion of the taper should not be longer than the period that the patient has been on 
the drug. For example, if clomipramine is only taken for 3 weeks the taper should 
be less than 3 weeks.

B. A moderate taper with 6 percentage points of NET occupancy between each step 
(approximate length: 10–20 months).

C. A slower taper with up to 3 percentage points of NET occupancy between each step 
( approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of tapering. 
Such a regimen could be constructed by placing intermediate steps in regimen C. For 
example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 
1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable  throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. Faster taper with up to 14 percentage points of NET occupancy between each step – 
with reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 96 250 Use capsules Switch to clomipramine 1mg/mL solution

2 95 200 Use capsules 8 56 12.5 12.5mL

3 94 150 Use capsules 9 42 7 7mL

4 91 100 Use capsules 10 28 4 4mL

5 88 75 Use capsules 11 14 2 2mL

6 83 50 Use capsules 12 0 0 0

7 70 25 Use capsules

See further steps in the right-hand column

RO = receptor occupancy
*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.13,14
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B. Moderate taper with up to 6 percentage points of NET occupancy between each 
step – with reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 96 250 Use capsules 11 54 11.5 11.5mL

2 95 200 Use capsules 12 48 9 9mL

3 94 150 Use capsules 13 42 7 7mL

4 91 100 Use capsules 14 36 5.5 5.5mL

5 88 75 Use capsules 15 30 4.2 4.2mL

6 83 50 Use capsules 16 24 3.1 3.1mL

Switch to clomipramine 1mg/mL solution 17 18 2.2 2.2mL

7 77 34 34mL 18 12 1.3 1.3mL

8 72 25 25mL* 19 6 0.6 0.6mL

9 66 19 19mL 20 0 0 0

10 60 14.5 14.5mL

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, this could be administered as a capsule.

C. Slower taper with up to 3 percentage points of NET occupancy between each step – 
with  reductions made every 2–4 weeks.

Step
rO 
(%)

Dose 
(mg) Volume Step

rO 
(%)

Dose 
(mg) Volume Step

rO 
(%)

Dose 
(mg) Volume

1 96.2 250 Use capsules 14 72.3 25 25mL* 28 33.4 5 5mL

2 95.3 200 Use capsules 15 69.5 22.5 22.5mL 29 30.6 4.4 4.4mL

3 94.6 175 Use capsules 16 66.7 20 20mL* 30 27.8 3.8 3.8mL

4 93.8 150 Use capsules 17 64 17.5 17.5mL 31 25 3.3 3.3mL

5 92.6 125 Use capsules 18 61.2 15.5 15.5mL 32 22.2 2.8 2.8mL

6 91 100 Use capsules 19 58.4 14 14mL 33 19.5 2.4 2.4mL

7 89.5 85 Use capsules 20 55.6 12.5 12.5mL 34 16.7 2 2mL

8 87.6 70 Use capsules 21 52.8 11.1 11.1mL 35 13.9 1.6 1.6mL

9 85.8 60 Use capsules 22 50.1 10 10mL* 36 11.1 1.2 1.2mL

10 83.4 50 Use capsules 23 47.3 8.9 8.9mL 37 8.3 0.9 0.9mL

Switch to clomipramine  
1mg/mL solution

24 44.5 8 8mL 38 5.6 0.6 0.6mL

11 80.6 41.5 41.5mL 25 41.7 7.1 7.1mL 39 2.8 0.3 0.3mL

12 77.9 35 35mL* 26 38.9 6.3 6.3mL 40 0 0 0

13 75.1 30 30mL* 27 36.2 5.6 5.6mL

See further steps in the 
middle column

See further steps in the 
right-hand column

RO = receptor occupancy
*Alternatively, could be made up by capsules.
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Desvenlafaxine

Trade names: Pristiq, Khedezla.
Description: Desvenlafaxine is an SNRI with SERT and NET as its major targets. 
Desvenlafaxine (O‐ desmethylvenlafaxine) is the major active metabolite of venlafaxine.1

Withdrawal effects: In prospective open‐ label studies, the incidence of withdrawal effects 
on  discontinuation of desvenlafaxine after 10 months of treatment was 42%2 and after 
12 months of treatment was 52%.3 Severity and duration of symptoms were not measured 
in these studies. The most common withdrawal symptoms in both studies were dizziness, 
nausea and headache.2,3 In an analysis of the WHO adverse effect database desvenlafaxine 
emerged as high risk for withdrawal effects compared to other antidepressants, and had a 
stronger signal for risk of withdrawal than the opioid buprenorphine.4

Peak plasma: 7.5 hours.1

Half‐ life: Ranges from 9 to 13 hours (mean of 11 hours). The monolithic matrix 
extended‐ release formulation allows for once daily dosing by extending the effective 
period of drug action to over 24 hours.1 Every‐ other‐ day dosing is not recommended 
for tapering because of the substantial reductions in plasma  concentrations this would 
produce, possibly giving rise to withdrawal effects.
Receptor occupancy: The relationship between dose of desvenlafaxine and the occu-
pancy of its major target SERT is hyperbolic.5 Antidepressants also show a hyperbolic 
pattern between dose and clinical effects,6 which may be relevant to withdrawal effects 
from desvenlafaxine. Dose reductions made by linear amounts (e.g. 100mg, 75mg, 
50mg, 25mg, 0mg) will cause increasingly large reductions in effect which may cause 
increasingly severe withdrawal effects (Figure 2.19a). To produce equal‐ sized reduc-
tions in receptor occupancy will require  hyperbolically  reducing doses (Figure 2.19b),7 
which informs the reductions presented. This hyperbolic pattern of effect also applies 
to its occupancy of the NET8 and other  receptor targets as well, because these relation-
ships are dictated by the law of mass action.9 There may be some  differences in the 
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Figure 2.19 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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precise dose‐ related activity between receptor targets but the hyperbolic relationship 
remains. Consequently, the regimens given below (based on SERT occupancy) will be 
broadly  suitable for other receptor occupancies, such as for NET occupancy.
Available formulations: Desvenlafaxine is only available as extended‐ release tablets.

tablets*

Dosage UK europe USA Australia Canada

25mg – – ✓ – –

50mg – ✓ ✓ ✓ ✓

100mg – ✓ ✓ ✓ ✓

*As desvenlafaxine succinate10

Off‐ label options: Each desvenlafaxine tablet contains desvenlafaxine succinate held in a 
monolithic matrix designed to release the equivalent of 25mg, 50mg or 100mg of desvenla-
faxine over a day.1 The extended‐ release properties are produced by the glue that holds the 
tablet together, not in the coating (which is only protective).1 The manufacturer advises 
against dividing, crushing, chewing or dissolving the tablet,1 as this will affect the extended‐ 
release properties provided by the matrix. An alternative approach is to consider divided 
tablets as lacking extended‐ release properties: they could then be regarded as instant release 
and given the short half‐ life (11 hours) should be dosed twice daily. The tablet cannot be 
dissolved in a diluent as it will form a gel that cannot be easily manipulated. Some com-
pounding pharmacies can make up either compounded smaller doses11 or a liquid version 
of desvenlafaxine. Switching to venlafaxine may be the easiest approach to tapering.
Switching: Desvenlafaxine (O‐ desmethylvenlafaxine) is the major active metabolite of 
 venlafaxine. Switching from desvenlafaxine to venlafaxine for tapering is a reasonable 
option because of the similarities in the pharmacology of these antidepressants. Switching 
may be necessary because venlafaxine is available in formulations which more easily 
enable tapering to small doses. Although there is no exact established equivalency, it has 
been suggested that 50mg of desvenlafaxine is equivalent to 75mg of venlafaxine.12 This 
estimate is supported by the similar SERT occupancies produced by these doses.5

It may be best to taper doses of desvenlafaxine until tapering is no longer possible 
with existing formulations and then switch to venlafaxine. This can be performed at 
50mg or 100mg of desvenlafaxine, switching to 75mg or 150mg of venlafaxine, respec-
tively. This switch can be made from one day to the next because of the similarity of 
these two drugs.13 Switching to another drug like fluoxetine with much greater differ-
ences in receptor affinity is likely to be more problematic than a switch to venlafaxine, 
and this is generally not recommended. 
Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can taper 
if performed carefully. Each reduction should be made when the withdrawal symptoms 
from the previous reduction have largely resolved so that subsequent reductions do not 
lead to cumulative withdrawal symptoms. Withdrawal symptoms should be tolerable and 
last at most a couple of weeks (see Figure 2.9). Allowing for a sufficient observation period, 
reductions can therefore be made about every 2 to 4 weeks. If withdrawal symptoms are 
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moderately severe or take longer than a couple of weeks to resolve, dose reductions should 
be postponed until  symptoms resolve and then made more gradual by choosing a slower 
tapering rate. If severe withdrawal symptoms occur then the patient should return to a 
higher dose, wait until symptoms resolve and thereafter taper at a slower rate.

Suggested taper schedules for desvenlafaxine

A. A faster taper with up to 11 percentage points of SERT between each step with 
reductions made every 2–4 weeks (approximate length: 5–10 months). Patients who 
have been on the medication for only a few weeks will probably be able to taper 
more quickly and might follow every second or third step of this regimen and make 
reductions every few days or so. For people who have only taken an antidepressant 
for a few weeks, the duration of the taper should not be longer than the period that 
the patient has been on the drug. For example, if desvenlafaxine is taken for 3 weeks 
the taper should be less than 3 weeks.

B. A moderate taper with up to 5 percentage points of SERT between each step with 
reductions made every 2–4 weeks (approximate length: 10–20 months).

C. A slower taper with up to 2.5 percentage points of SERT between each step with 
reductions made every 2–4 weeks (approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of tapering. 
Such a regimen could be constructed by placing intermediate steps in regimen C. For 
example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 
1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. Faster taper with up to 11 percentage points of SERT between each step – with 
reductions made every 2–4 weeks.

Step receptor occupancy (%) Dose (mg)

1 92.7 200

2 86.3 100

3 75.8 50

Switch to 75mg of venlafaxine* (see venlafaxine section to 
continue tapering)

*50mg of desvenlafaxine is thought to be equivalent to 75mg of 
 venlafaxine. It is possible that further steps could be made with des-
venlafaxine using halved or quartered tablets on the understanding 
that these fragments might have lost their extended‐ release proper-
ties and should be dosed twice daily.
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B. Moderate taper with up to 5 percentage points of SERT between each step – with 
reductions made every 2–4 weeks.

Step receptor occupancy (%) Dose (mg)

1 92.7 200

2 90.5 150

3 86.3 100

Switch to 150mg of venlafaxine* (see venlafaxine section to 
continue tapering)

*100mg of desvenlafaxine is thought to be equivalent to 150mg of 
venlafaxine. It is possible that further steps could be made with 
 desvenlafaxine using halved or quartered tablets on the understand-
ing that these fragments might have lost their extended‐ release prop-
erties and should be dosed twice daily.

C. Slower taper with up to 2.5 percentage points of SERT occupancy between each 
step with reductions made every 2–4 weeks.

Step receptor occupancy (%) Dose (mg)

1 92.7 200

2 90.5 150

3 88.8 125*

4 86.3 100

Switch to 150mg of venlafaxine** (see venlafaxine section 
to continue tapering)

*If the 25mg presentation is not available, cutting a desvenlafaxine 
tablet would be necessary (and dosing performed twice daily) before 
switching to venlafaxine. Alternatively, the switch to venlafaxine can 
be made at a desvenlafaxine dose of 200mg (to 300mg of venlafaxine) 
or at 150mg (to 225mg of venlafaxine)
**100mg of desvenlafaxine is thought to be equivalent to 150mg of 
venlafaxine. It is possible that further steps could be made with des-
venlafaxine using halved or quartered tablets on the understanding 
that these fragments might have lost their extended‐ release proper-
ties and should be dosed twice daily.
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Dosulepin

Trade name: Prothiaden.
Description: Dosulepin, also known as dothiepin, is a tricyclic antidepressant that has 
strong  affinity for histamine (H1) receptors but also blocks both SERT and NET. It also 
has strong binding affinities for alpha 1‐ adrenergic, 5HT1A, 5HT2A, and muscarinic 
(M1) receptors.1,2 It is highly toxic in overdose and in the UK the NHS recommends 
that, where possible, dosulepin should be gradually withdrawn and stopped if no longer 
clinically indicated.2

Withdrawal effects: There is limited research on the withdrawal effects of dosulepin, with 
some structured analyses placing it in a high-risk category,3 but analysis of calls regarding 
withdrawal to a phone line (normalised to prescription numbers) suggests a lower risk.4

Peak plasma: 2.2 hours.5

Half‐ life: About 20.4 hours. The manufacture recommends once or twice per day 
 dosing (or  three  times a day for high doses).2 Every‐ other‐ day dosing is not recom-
mended for tapering because of the substantial reductions in plasma concentrations this 
would produce, possibly giving rise to withdrawal effects.
Receptor occupancy: The pharmacology of dosulepin is complex and not fully 
 understood. The relationship between dose of dosulepin and occupancy of histamine 
H1 receptors is hyperbolic.1 This also applies to its activity on other receptor targets 
according to the law of mass action.6 Antidepressants show a hyperbolic pattern 
between dose and clinical effects,7 which may be relevant to withdrawal effects from 
dosulepin. Dose reductions made by linear amounts (e.g. 100mg, 75mg, 50mg, 25mg, 
0mg) will cause increasingly large reductions in effect on receptor  occupancy, which 
may cause increasingly severe withdrawal effects (Figure  2.20a). To  produce equal‐ 
sized reductions in receptor occupancy will require hyperbolically reducing doses 
(Figure 2.20b), which informs the reductions presented.
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Figure 2.20 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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Available formulations: Dosulepin is available in tablets and capsules.

tablets

Dosage UK europe USA Australia Canada

75mg ✓ – – ✓ –

Capsules

Dosage UK europe USA Australia Canada

25mg ✓ – – ✓ –

Off‐ label options: Dosulepin is available as a solution and a suspension as a ‘Special’ 
in the UK. Guidelines for people who cannot swallow tablets (e.g. the NEWT guide-
lines in the UK) mention that tablets have been crushed, however this is not recom-
mended as the tablets are very hard and many brands are coated.8 Capsules can be 
emptied and the powder dispersed in water, noting that the powder has a local 
anaesthetic action.8 For example, a 25mg capsule could be emptied and mixed with 
water to make up 25mL to prepare a 1mg/mL suspension. 1mL of this suspension 
will provide 1mg of dosulepin. This should be shaken vigorously before use. As its 
stability cannot be assured, the measured dose should be consumed immediately, and 
any unused  suspension  discarded. Where available, smaller doses might be made up 
by compounding pharmacies.
Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 2mg of dosulepin a 1mg/mL suspen-
sion can be used, made up as outlined above. The volume of 1mg/mL liquid required to 
give a dose of 2mg of dosulepin is 2/1 = 2mL.
Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can 
taper if performed carefully. Each reduction should be made when the withdrawal 
symptoms from the previous reduction have largely resolved so that subsequent reduc-
tions do not lead to cumulative withdrawal symptoms. Withdrawal symptoms should 
be tolerable and last at most a couple of weeks (see Figure 2.9). Allowing for a sufficient 
observation period, reductions can therefore be made about every 2 to 4 weeks. If with-
drawal symptoms are moderately severe or take longer than a couple of weeks to 
resolve, dose reductions should be postponed until symptoms resolve and then made 
more gradual by choosing a slower tapering rate. If severe withdrawal symptoms occur 
then the patient should return to a higher dose, wait until symptoms resolve and there-
after taper at a slower rate. NHS guidance recommends that for patients who have been 
taking dosulepin for longer than 1 year more gradual tapering ‘in the region of at least 
6 months’ is recommended.2
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Suggested taper schedules for dosulepin

A. A faster taper with up to 10 percentage points of histamine H1 receptor occupancy 
between each step (approximate length: 5–10 months). Patients who have been on 
the medication for only a few weeks will probably be able to taper more quickly and 
might follow every second or third step of this regimen, and make reductions every 
few days or so. For people who have only taken an antidepressant for a few weeks, 
the duration of the taper should not be longer than the period that the patient has 
been on the drug. For example, if dosulepin is taken for 3 weeks the taper should be 
less than 3 weeks.

B. A moderate taper with up to 6 percentage points of histamine H1 receptor occu-
pancy between each step (approximate length: 10–20 months).

C. A slower taper with up to 2.5 percentage points of histamine H1 receptor occupancy 
between each step (approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will 
need  to taper by even smaller decrements, thus lengthening the overall period of 
tapering. Such a regimen could be constructed by placing intermediate steps between 
regimen C. For example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 
2mg, 1.5mg, 1mg, 0.5mg, 0mg. Further intermediate steps could also be added. 
Microtapering (tapering by a small amount each day, rather than by larger reduc-
tions every 2–4 weeks) is another possible approach (see benzodiazepines chapter 
for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable  throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. Faster taper with up to 10 percentage points of histamine H1 receptor occupancy 
between each step – with reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 89 150 Use tabs or caps 6 49 17 17mL

2 81 75 Use tabs or caps 7 39 11 11mL

3 76 56.25 Use ¾ tablet** 8 29 7.3 7.3mL

4 68 37.5 Use ½ tablet** 9 19 4.3 4.3mL

5 58 25 Use capsules 10 9.7 1.9 1.9mL

Switch to dosulepin 1mg/mL suspension 11 0 0 0

See further steps in the right-hand column

RO = receptor occupancy, caps = capsules, tabs = tablets
*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.9,10

**Alternatively, this could be administered as a liquid preparation.
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B. A moderate taper with up to 6 percentage points of histamine H1 receptor  occupancy 
between each step – with reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 89 150 Use tabs or caps 11 46 15 15mL

2 86 112.5 Use ½ tablets* 12 40 12 12mL

3 84 93.75 Use ¼ tablets* 13 35 9.7 9.7mL

4 81 75 Use tabs or caps 14 30 7.7 7.7mL

5 76 56.25 Use ¾ tablets* 15 25 6 6mL

Switch to dosulepin 1mg/mL suspension 16 20 4.5 4.5mL

6 71 43 43mL 17 15 3.2 3.2mL

7 66 34 34mL 18 10 2 2mL

8 61 27 27mL 19 5.1 0.9 0.9mL

9 56 22 22mL 20 0 0 0

10 51 18 18mL

See further steps in the right-hand column

RO = receptor occupancy, caps = capsules, tabs = tablets
**Alternatively, this could be administered as a liquid preparation.

C. A slower taper with up to 2.5 percentage points of histamine H1 receptor occupancy 
between each step – with reductions made every 2–4 weeks.

Step
rO  
(%)

Dose 
(mg) Volume Step

rO  
(%)

Dose 
(mg) Volume Step

rO  
(%)

Dose 
(mg) Volume

1 89.5 150 Use tabs or caps 14 59.6 26.1 26.1mL 28 27.5 6.7 6.7mL

Switch to dosulepin 1mg/mL 
suspension

15 57.3 23.8 23.8mL 29 25.2 6.0 6.0mL

2 87.2 120 120mL 16 55.1 21.6 21.6mL 30 22.9 5.3 5.3mL

3 84.9 100 100mL 17 52.8 19.7 19.7mL 31 20.6 4.6 4.6mL

4 82.6 83.8 83.8mL 18 50.5 18 18mL 32 18.4 4 4mL

5 80.3 72 72mL 19 48.2 16.4 16.4mL 33 16.1 3.4 3.4mL

6 78 62.6 62.6mL 20 45.9 15 15mL 34 13.8 2.8 2.8mL

7 75.7 55.1 55.1mL 21 43.6 13.7 13.7mL 35 11.5 2.3 2.3mL

8 73.4 48.8 48.8mL 22 41.3 12.4 12.4mL 36 9.2 1.8 1.8mL

9 71.1 43.5 43.5mL 23 39 11.3 11.3mL 37 6.9 1.3 1.3mL

10 68.8 39 39mL 24 36.7 10.2 10.2mL 38 4.6 0.85 0.85mL

11 66.5 35.1 35.1mL 25 34.4 9.3 9.3mL 39 2.3 0.4 0.4mL

12 64.2 31.7 31.7mL 26 32.1 8.4 8.4mL 40 0 0 0

13 61.9 28.8 28.8mL 27 29.8 7.5 7.5mL

See further steps in the 
middle column

See further steps in the 
right-hand column

RO = receptor occupancy, caps = capsules, tabs = tablets
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Doxepin

Trade names: Adapin, Sinequan.
Description: Doxepin is a tricyclic antidepressant that acts by blocking both SERT and 
NET.1 Its strongest affinity is for H1 histaminergic receptors and it also has strong bind-
ing affinities for alpha‐ adrenergic and  muscarinic (M1) receptors.1

Withdrawal effects: Tricyclic antidepressants were classified as high risk for withdrawal 
in a structured analysis of antidepressant withdrawal effects.2 In an analysis of with-
drawal effects in neonates from a WHO adverse effect database, doxepin had amongst 
the strongest signals for withdrawal effects amongst all antidepressants examined.3

Peak plasma: 3.5 hours.4

Half‐ life: Approximately 15 hours.1 The manufacturer recommends once or twice daily 
dosing.4 Every‐ other‐ day dosing is not recommended for tapering because of the sub-
stantial reductions in plasma concentrations this would produce, possibly giving rise to 
withdrawal effects.
Receptor occupancy: The relationship between dose of doxepin and its occupancy of H1 
 histaminergic receptors is hyperbolic.5 Antidepressants show a hyperbolic pattern between 
dose and clinical effects,6 which may be relevant to withdrawal effects from doxepin. 
Dose reductions made by linear amounts (e.g. 200mg, 150mg, 100mg, 50mg, 0mg) will 
cause increasingly large reductions in effect, which may cause increasingly severe with-
drawal effects (Figure 2.21a). To produce equal‐ sized reductions in effect on receptor 
occupancy will require hyperbolically reducing doses (Figure 2.21b),7 which informs the 
reductions presented. This hyperbolic pattern also applies to its occupancy of its other 
target receptors because these relationships are dictated by the law of mass action.8 
Consequently, there may be some  differences in the precise dose‐ related activity between 
receptors but the hyperbolic relationship remains. The regimens given below (based on 
H1 histaminergic occupancy) will therefore be broadly suitable for other receptor occu-
pancies, such as for the NET or SERT.
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Figure 2.21 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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How supplied: Doxepin is available as doxepin hydrochloride in capsules, tablets and 
as a liquid.

Capsules

Dosage UK europe USA Australia Canada

10mg ✓ – ✓ ✓ ✓

25mg ✓ ✓ ✓ ✓ ✓

50mg ✓ ✓ ✓ ✓ ✓

75mg – – ✓ – ✓

100mg – – ✓ – ✓

150mg – – ✓ – ✓

tablets

Dosage UK europe USA Australia Canada

3mg – – ✓ – ✓

6mg – – ✓ – ✓

Liquid

Dosage UK europe USA Australia Canada

10mg/mL – – ✓(120mL) – –

Dilutions: With smaller doses a dilution of the solution will be required. The manufac-
turer instructs that the oral solution can be mixed with water, whole or skimmed milk 
or orange, grapefruit, tomato, prune or pineapple juice.9

Dilutions Solution required how to prepare solution

Doses ≥2mg 10mg/mL Original solution

Doses < 2mg 2mg/mL Add 1mL of original solution (10mg/mL) to 4mL of water

Available formulations: To illustrate how the volumes were calculated in the regimens 
given below we provide a worked example. To make up 1mg of doxepin the 2mg/mL 
dilution can be used, prepared as above. The volume of 2mg/mL liquid required to give 
a dose of 1mg clomipramine is 1/2 = 0.5mL.
Off‐ label options: Guidelines for people who cannot swallow tablets (e.g. the NEWT 
guidelines in the UK) suggest that doxepin capsules can be opened and the contents 
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 dispersed in water as an off‐ label use.10 The powder has a bitter taste.10 A 1mg/mL suspen-
sion could be made by adding water to the contents of a 50mg capsule to make up a 50mL 
suspension. This should be shaken vigorously before use. As its stability cannot be assured 
it should be consumed immediately, and any unused suspension discarded. Compounding 
pharmacies may also be able to make up smaller doses to assist the tapering process.
Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can 
taper if performed carefully. Each reduction should be made when the withdrawal 
symptoms from the previous reduction have largely resolved so that subsequent reduc-
tions do not lead to cumulative withdrawal symptoms. Withdrawal symptoms should 
be tolerable and last at most a couple of weeks (see Figure 2.9). Allowing for a sufficient 
observation period, reductions can therefore be made about every 2 to 4 weeks. If with-
drawal symptoms are moderately severe or take longer than a couple of weeks to 
resolve, dose reductions should be postponed until symptoms resolve and then made 
more gradual by choosing a slower tapering rate. If severe  withdrawal symptoms occur 
then the patient should return to a higher dose, wait until symptoms resolve and there-
after taper at a slower rate.

Suggested taper schedules for doxepin

A. A faster taper with up to 9 percentage points of H1 occupancy between each step 
( approximate length: 5–10 months). Patients who have been on the medication for 
only a few weeks will probably be able to taper more quickly and might follow every 
second or third step of this regimen, and make reductions every few days or so. For 
people who have only taken an antidepressant for a few weeks, the duration of the 
taper should not be longer than the period that the patient has been on the drug. For 
example, if doxepin is taken for 3 weeks the taper should be less than 3 weeks.

B. A moderate taper with up to 4 percentage points of H1 occupancy between each step 
( approximate length: 10–20 months).

C. A slower taper with up to 2.1 percentage points of H1 occupancy between each step 
( approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need to 
taper by even smaller decrements, thus lengthening the overall period of tapering. 
Such a regimen could be constructed by placing intermediate steps between regimen 
C. For example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 
1.5mg, 1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.
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A. Faster taper with up to 9 percentage points of H1 occupancy between each step – 
with  reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 70 300 Use capsules 7 29 50 Use capsules

2 61 200 Use capsules 8 22 35** Use capsules

3 54 150 Use capsules 9 15 20** Use capsules

4 50 125 Use capsules 10 7.3 10** Use capsules

5 44 100 Use capsules 11 0 0 Use capsules

6 37 75 Use capsules

See further steps in the right-hand column

RO = receptor occupancy
*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.11,12

**Alternatively, where 10mg capsules are not available, a suspension made from an opened capsule can be used off‐ 
label, as  outlined above.

B. A moderate taper with up to 4 percentage points of H1 occupancy between each 
step – with reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 70.2 300 Use capsules 15 28.2 50 Use capsules

2 66.3 250 Use capsules 16 26.1 45* Use capsules

3 63.9 225 Use capsules 17 23.9 40* Use capsules

4 61.1 200 Use capsules 18 21.6 35* Use capsules

5 57.9 175 Use capsules 19 19.1 30* Use capsules

6 54.1 150 Use capsules 20 16.4 25 Use capsules

7 51.5 135* Use capsules 21 13.6 20* Use capsules

8 48.5 120* Use capsules Switch to doxepin 10mg/mL solution**

9 45.2 105* Use capsules 22 10.9 16 1.6mL

10 41.4 90* Use capsules 23 8.2 12 1.2mL

11 38.6 80* Use capsules 24 5.4 8 0.8mL

12 35.5 70* Use capsules 25 2.7 4 0.4mL

13 32.1 60* Use capsules 26 0 0 0

14 30.2 55* Use capsules

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, where 10mg capsules are not available, a suspension from an opened capsule can be made up, as an 
off‐ label use, as outlined above.
**Alternatively, where the manufacturer’s solution is not available, this could be made up as a suspension from an 
opened capsule, as an off‐ label use, as outlined above.



C
h

A
pt

er
 2

202 The Maudsley® Deprescribing Guidelines

C. A slower taper with up to 2.1 percentage points of H1 occupancy between each 
step – with reductions made every 2–4 weeks.

Step
rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume* Step

rO  
(%)

Dose  
(mg) Volume*

1 70.2 300 Use capsules 18 46.4 110* Use capsules 34 22.4 36.8 3.68mL

2 68.4 275 Use capsules 19 45.2 105* Use capsules 35 20.8 33.5 3.35mL

3 66.3 250 Use capsules 20 44 100 Use capsules 36 19.2 30.3 3.03mL

4 64.9 235* Use capsules 21 42.8 95* Use capsules 37 17.6 27.2 2.72mL

5 63.4 220* Use capsules 22 41.4 90* Use capsules 38 16 24.3 2.43mL

6 62.3 210* Use capsules 23 40.1 85* Use capsules 39 14.4 21.4 2.14mL

7 61.1 200 Use capsules 24 38.6 80* Use capsules 40 12.8 18.7 1.87mL

8 59.9 190* Use capsules 25 37.1 75 Use capsules 41 11.2 16.1 1.61mL

9 58.6 180* Use capsules 26 35.5 70* Use capsules 42 9.6 13.5 1.35mL

10 57.2 170* Use capsules 27 33.8 65* Use capsules 43 8.0 11.1 1.11mL

11 55.7 160* Use capsules 28 32.1 60* Use capsules 44 6.4 8.7 0.87mL

12 54.1 150 Use capsules Switch to doxepin 10mg/mL 
solution**

43 4.8 6.3 0.63mL

13 52.4 140* Use capsules 29 30.5 55.7 5.57mL 46 3.2 4.2 0.42mL

14 50.5 130* Use capsules 30 28.8 51.6 5.16mL 47 1.6 2.1 0.21mL

15 49.6 125 Use capsules 31 27.2 47.6 4.76mL 48 0 0 0

16 48.5 120* Use capsules 32 25.6 43.9 4.39mL

17 47.5 115* Use capsules 33 24.0 40.3 4.03mL

See further steps in the 
middle column

See further steps in the 
right-hand column

RO = receptor occupancy
*Alternatively, where 10mg capsules are not available, a suspension from an opened capsule can be made up, as an 
off‐ label use.
**Alternatively, where the manufacturer’s solution is not available, this could be made up as a suspension from an 
opened capsule, as an off‐ label use.
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Duloxetine

Trade name: Cymbalta.
Description: Duloxetine is an SNRI with major targets the SERT and NET. It weakly 
inhibits dopamine reuptake, and has no significant affinity for histaminergic, dopamin-
ergic,  cholinergic and adrenergic receptors.1

Withdrawal effects: In a double‐ blind randomised controlled trial, 31% of people tak-
ing duloxetine for 9 weeks had withdrawal effects on stopping. Dizziness,  headache, 
insomnia, nausea and paraesthesia were the most common withdrawal symptoms.2 
Severity and duration of symptoms were not measured in this study. Longer‐ term treat-
ment is likely to increase the incidence and severity of withdrawal symptoms.3 In an 
analysis of the WHO adverse effect database duloxetine emerged as high risk for with-
drawal effects compared to other antidepressants, and had a stronger signal for risk of 
withdrawal than the opioid buprenorphine.4 In a self-selected survey of patients on 
long‐ term duloxetine conducted by RCPsych 69% reported withdrawal effects.5

Peak plasma: 6 hours.1

Half‐ life: Ranges from 8 to 17 hours (mean of 12 hours).1 The manufacturer advises 
that the medication should be taken once daily.1 Every‐ other‐ day dosing is not recom-
mended for tapering because of the substantial reductions in plasma concentrations this 
would produce, possibly giving rise to withdrawal effects.
Receptor occupancy: The relationship between dose of duloxetine and occupancy of 
one of its targets, SERT, is hyperbolic.6 Antidepressants also show a hyperbolic pattern 
between dose and clinical effects,7 which may be relevant to withdrawal effects from 
duloxetine. Dose reductions made by linear amounts (e.g. 40mg, 30mg, 20mg, 10mg, 
0mg) will cause  increasingly large reductions in effect which may cause increasingly 
severe withdrawal effects (Figure 2.22a). To produce equal‐ sized reductions in effect on 
receptor occupancy will require hyperbolically  reducing doses (Figure 2.22b),8 which 
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Figure 2.22 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.



C
h

A
pt

er
 2

204 The Maudsley® Deprescribing Guidelines

informs the reductions presented. This hyperbolic  pattern of effect also applies to its 
occupancy of NET9 and other receptor targets as well, because these relationships are 
dictated by the law of mass action.10 There may be some differences in the precise dose‐ 
related activity between receptor targets but the hyperbolic relationship remains. 
Consequently, the regimens given (based on SERT occupancy) will be broadly suitable 
for other receptor occupancies, such as for NET occupancy.
Available formulations: Duloxetine is only available as gastro‐ resistant capsules.

Capsules*

Dosage UK europe USA Australia Canada

20mg ✓ ✓ ✓ – –

30mg ✓ ✓ ✓ ✓ ✓

40mg ✓ ✓ ✓ – –

60mg ✓ ✓ ✓ ✓ ✓

90mg – ✓ – – –

120mg – ✓ – – –

*As duloxetine hydrochloride.1

Off‐ label options: Most duloxetine capsules contain small beads covered with an 
enteric coating. The enteric coating is employed because duloxetine hydrochloride is an 
acid‐ labile substance and the coating prevents degradation of the active drug in the 
acidic environment of the stomach.11 Duloxetine cannot be crushed or lique-
fied because the enteric coating on the beads must remain intact for drug absorption to 
take place.11

Guidelines for people who cannot swallow tablets (e.g. the NEWT guidelines in 
the UK) suggest that duloxetine capsules can be opened and the beads administered 
as an off‐ label use.12 The official drug label advises against sprinkling contents onto 
food or mixing with liquids because these actions might affect its enteric coating.11 
However, a formal analysis conducted by the  manufacturer, Eli Lilly, concluded that 
duloxetine beads were stable and  that  their absorption profile was not altered by 
opening the capsule and mixing the beads with apple juice or apple sauce (but not 
chocolate pudding).13 The Institute for Safe Medication Practices in the USA also 
advises that the contents of a capsule can be safely added to apple sauce or apple 
juice.14,15

Small doses of duloxetine can be obtained but the process is complicated. It involves 
first  emptying out a capsule. The beads from the capsule can be weighed or counted. 
This should be done with clean and dry hands (or using an instrument like a ruler or 
pair of tweezers). The number of beads to be taken will need to be placed back into the 
original capsule or another gelatine capsule bought from a pharmacy or online. The 
beads should not be swallowed without a capsule as there are some reports of throat 
irritation occurring.16
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Each capsule contains the same weight of drug but, because the beads vary in size, 
they may have differing numbers of beads. The regimens given below (in mg) can then 
be converted into the  number of beads required. For example, if a 30mg capsule con-
tains, on average, 250 beads, then to achieve a dose of 5mg 42 beads are needed 
(rounded to the nearest bead). There are various tools to help with these calculations 
available online. Beads can be kept in a suitable container for a couple of days as their 
enteric coating is stable in air.17

Some capsules contain ‘mini‐ tablets’ (4 to 12 in number) of duloxetine, each contain-
ing 5mg of duloxetine, which may be used to taper at higher doses. These cannot be 
split or dissolved in water. Compounding pharmacies may also be able to make up 
smaller doses of duloxetine.
Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can 
taper if performed carefully. Each reduction should be made when the withdrawal 
symptoms from the previous reduction have largely resolved so that subsequent reduc-
tions do not lead to cumulative withdrawal symptoms. Withdrawal symptoms should 
be tolerable and last at most a couple of weeks (see Figure 2.9). Allowing for a sufficient 
observation period, reductions can therefore be made about every 2 to 4 weeks. If with-
drawal symptoms are moderately severe or take longer than a couple of weeks to 
resolve, dose reductions should be postponed until symptoms resolve and then made 
more gradual by choosing a slower tapering rate. If severe  withdrawal symptoms occur 
then the patient should return to a higher dose, wait until symptoms resolve and there-
after taper at a slower rate.

Suggested taper schedules for duloxetine

A. A faster taper with up to 10 percentage points of SERT between each step with 
reductions made every 2–4 weeks (approximate length: 5–10 months). Patients who 
have been on the medication for only a few weeks will probably be able to taper 
more quickly and might follow every second or third step of this regimen, and make 
reductions every few days or so. For people who have only taken an antidepressant 
for a few weeks, the duration of the taper should not be longer than the period that 
the patient has been on the drug. For example, if duloxetine is taken for 3 weeks the 
taper should be less than 3 weeks.

B. A moderate taper with up to 6 percentage points of SERT between each step with 
reductions made every 2–4 weeks (approximate length: 10–20 months).

C. A slower taper with up to 2.5 percentage points of SERT between each step with 
reductions made every 2–4 weeks (approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will 
need to taper by even smaller decrements, thus lengthening the overall period of 
tapering. Such a regimen could be constructed by placing intermediate steps in 
regimen C. For example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 
2.5mg, 2mg, 1.5mg, 1mg, 0.5mg, 0mg. Further intermediate steps could also be 
added. Microtapering (tapering by a small amount each day, rather than by larger 
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reductions every 2–4 weeks) is another possible approach (see benzodiazepines 
chapter for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. Faster taper with up to 10 percentage points of SERT between each step – with 
reductions made every 2–4 weeks.*

Step receptor occupancy (%) Dose (mg) Step receptor occupancy (%) Dose (mg)

1 82 60 7 39 4.8**

2 78 40 8 30 3**

3 75 30 9 20 1.7**

4 69 20 10 10 0.8**

5 59 12** 11  0 0

6 49 7.5**

See further steps in the right-hand column

*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.18,19

**Doses will require off‐ label options, as outlined above.

B. Moderate taper with up to 6 percentage points of SERT between each step – with 
reductions made every 2–4 weeks.

Step receptor occupancy (%) Dose (mg) Step receptor occupancy (%) Dose (mg)

1 82 60 11 39 4.7*

2 78 40 12 35 3.9*

3 75 30 13 30 3.1*

4 69 20 14 26 2.5*

5 65 16* 15 22 2*

6 60 13* 16 17 1.5*

7 56 10* 17 13 1*

8 52 8.3* 18 9 0.65*

9 47 6.9* 19 4 0.3*

10 43 5.7* 20 0 0

See further steps in the right-hand column

*Doses will require off‐ label options, as outlined above.
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C. Slower taper with up to 2.5 percentage points of SERT occupancy between each 
step – with reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Step rO (%) Dose (mg) Step rO (%) Dose (mg)

1 82.2 60 15 54 9.2* 29 23.7 2.2*

2 80.6 50 16 51.8 8.3* 30 21.6 1.9*

3 78.5 40 17 49.7 7.6* 31 19.4 1.65*

4 77.0 35* 18 47.5 6.9* 32 17.3 1.4*

5 75.1 30 19 45.3 6.3* 33 15.1 1.2*

6 72.6 25* 20 43.2 5.7* 34 13 1*

7 70.6 22* 21 41 5.2* 35 10.8 0.85*

8 69.1 20 22 38.9 4.7* 36 8.6 0.6*

9 66.9 18* 23 36.7 4.3* 37 6.5 0.45*

10 64.8 16* 24 34.5 3.9* 38 4.3 0.3*

11 62.6 14* 25 32.4 3.5* 39 2.2 0.15*

12 60.5 12* 26 30.2 3.1* 40 0 0

13 58.3 11* 27 28.1 2.8*

14 56.1 10* 28 25.9 2.5*

See further steps in the  
middle column

See further steps in the  
right-hand column

RO = receptor occupancy
*Doses will require off‐ label options, as outlined above.
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escitalopram

Trade names: Lexapro, Cipralex.
Description: Escitalopram is an SSRI with SERT as its major target.1

Withdrawal effects: After 24 weeks of treatment with escitalopram at doses from 5mg 
to 20mg, 15–22% of patients experienced a withdrawal syndrome (four or more 
withdrawal symptoms as captured by the DESS).2,3 Severity and duration of 
 withdrawal symptoms were not measured in this trial. Longer treatment with antide-
pressants is associated with a higher incidence of  withdrawal effects, and with greater 
severity.4 In a self-selected survey of people on long‐ term antidepressants conducted 
by RCPsych 75% of those who stopped escitalopram reported withdrawal effects.5

Peak plasma: 4 hours.1

Half‐ life: About 30 hours.1 Every‐ other‐ day dosing is not recommended for tapering 
because the large reductions in plasma levels could give rise to significant withdrawal 
symptoms.
Receptor occupancy: The relationship between dose of escitalopram and occupancy of 
its major target SERT is hyperbolic.6 This applies to other receptor  targets as well, 
because this relationship is dictated by the law of mass action.7 Antidepressants also 
show a hyperbolic pattern between dose and clinical effects, which may be relevant 
to  withdrawal effects from escitalopram.8 Dose  reductions made by linear amounts 
(e.g. 20mg, 15mg, 10mg, 5mg, 0mg) will cause increasingly large reductions in effect 
which may cause increasingly severe withdrawal effects (Figure 2.23a). To produce 
equal‐ sized reductions in effect on SERT,  occupancy will require hyperbolically reduc-
ing doses (Figure 2.23b),9 which informs the  reductions presented.
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Figure 2.23 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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Available formulations: As tablets and liquid.

tablets*

Dosage UK europe USA Australia Canada

5mg ✓ ✓ ✓ ✓ ✓

10mg ✓ ✓ ✓ ✓ ✓

15mg – ✓ – ✓ ✓

20mg ✓ ✓ ✓ ✓ ✓

*As escitalopram oxalate

Liquid

Dosage UK europe USA Australia Canada

20mg/mL ✓ (15mL)* ✓ (15mL)* – ✓ (15mL)* –

5mg/5mL (1mg/mL) – – ✓ (240mL)** – –

*In the UK, Europe and Australia the concentrated solution of escitalopram oxalate (20mg/mL) is bioequivalent to the 
tablet form. After opening store at 25°C (77°F).1,10

**In the USA, liquid form is escitalopram oxalate, and has equal bioequivalence to tablet form. Store at 25°C (77°F); 
excursions permitted to 15°–30°C (59°–86°F).11

Dilutions: In the UK, Europe and Australia, to make the concentrated oral drops into a 
usable form for many doses suggested for tapering, dilutions will be required. According 
to the manufacturer’s instructions, this solution may be mixed with water or juice.10 As 
its stability cannot be assured it should be consumed immediately, and any unused sus-
pension discarded. The manufacturer recommends using the drops within 8 weeks after 
opening them. Please note that in order to prepare solutions using a small syringe (e.g. 
1mL) the dropper mechanism must be removed by hand. Another option is to dilute 
using the dropper mechanism. 1 drop (1mg) can be put in 20mL of water, mixed well, 
and 5mL consumed to take, for example, 0.25mg of drug.

UK/europe/Australia 
dilutions

Solution 
required how to prepare solution

Doses ≥ 4mg 20mg/mL Original solution

Doses ≥ 0.4mg, <4mg 2mg/mL Mix 0.5mL of original oral solution with 4.5mL of water

Doses <0.4mg 0.2mg/mL Mix 0.5mL of original oral solution with 49.5mL of water

Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 3mg of escitalopram the 2mg/mL dilu-
tion can be used, prepared as above. The volume of 2mg/mL liquid required to give a dose 
of 3mg escitalopram is 3/2 = 1.5mL.

US dilutions* Solution required how to prepare solution

Doses ≥ 0.2mg 1mg/mL* Original solution

Doses <0.2mg 0.2mg/mL Mix 1mL of original oral solution with 4mL of water

*Note: the original solution is 5mg/5mL which is 1mg/mL.
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Off‐ label options: Guidelines for people who cannot swallow tablets (e.g. the NEWT 
guidelines in the UK, NHS pharmaceutical guidance12 and similar guidance in the USA) 
suggest that escitalopram tablets can be crushed and/or dispersed in water for adminis-
tration.13,14 Escitalopram tablets disperse quickly, have an unpleasant taste and are 
poorly soluble in water.13 A 1mg/mL suspension could be made by adding water to a 
10mg tablet to make up 10mL. The tablet may be crushed with a spoon or pestle and 
mortar before mixing with water to speed up this process. The suspension should be 
shaken vigorously before use. As its stability cannot be assured it should be consumed 
immediately, and any unused suspension discarded. Other options include a compound-
ing pharmacy making up a liquid or smaller formulations of tablets, for example, 
‘tapering strips’.15

Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can 
taper if performed carefully. Each reduction should be made when the withdrawal 
symptoms from the previous reduction have largely resolved so that subsequent reduc-
tions do not lead to cumulative withdrawal symptoms. Withdrawal symptoms should 
be tolerable and last at most a couple of weeks (see Figure 2.9). Allowing for a sufficient 
observation period, reductions can therefore be made about every 2 to 4 weeks. If with-
drawal symptoms are moderately severe or take longer than a couple of weeks to 
resolve, dose reductions should be postponed until symptoms resolve and then made 
more gradual by choosing a slower tapering rate. If severe withdrawal symptoms occur, 
then the patient should return to a higher dose, wait until symptoms resolve and there-
after taper at a slower rate.

Suggested taper schedules for escitalopram

A. A faster taper with up to 9 percentage points of SERT between each step with reduc-
tions made every 2–4 weeks (approximate length: 5–10 months). Patients who have 
been on the medication for only a few weeks will probably be able to taper more 
quickly and might follow every second or third step of this regimen, and make 
reductions every few days or so. For people who have only taken an antidepressant 
for a few weeks, the duration of the taper should not be longer than the period that 
the patient has been on the drug. For example, if escitalopram is taken for 3 weeks 
the taper should take less than 3 weeks.

B. A moderate taper with up to 5 percentage points of SERT between each step with 
reductions made every 2–4 weeks (approximate length: 10–20 months).

C. A slower taper with up to 3 percentage points of SERT between each step with 
reductions made every 2–4 weeks (approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of tapering. 
Such a regimen could be constructed by placing intermediate steps in regimen C. For 
example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 
1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
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and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

UK/europe/Australia regimens

A. Faster taper with up to 9 percentage points of SERT between each step – with reduc-
tions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 79 20 Use tablets 7 33 1.6 0.8mL

2 70 10 Use tablets 8 25 1.0 0.5mL

3 66 7.5 Use ½ tablets** 9 17 0.6 0.3mL

4 58 5 Use tablets Switch to escitalopram 0.2mg/mL dilution

Switch to escitalopram 2mg/mL dilution 10 8.3 0.3 1.5mL

5 50 3.4 1.7mL 11 0 0 0

6 41 2.3 1.15mL

See further steps in the right-hand column

RO = receptor occupancy
*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.16,17

**Alternatively, these doses could be made up with a liquid version.

B. Moderate taper with up to 5 percentage points of SERT between each step – with 
reductions made every 2‐ 4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

 1 79 20 Use tablets 12 37 2.0 1.0mL

 2 76 15 Use tablets 13 33 1.6 0.8mL

 3 74 12.5 Use ½ tablets* 14 29 1.3 0.65mL

 4 70 10 Use tablets 15 25 1.05 0.53mL

 5 66 7.5 Use ½ tablets* 16 21 0.8 0.4mL

 6 62 6.25 Use ¼ tablets* 17 17 0.6 0.3mL

 7 58 5 Use tablets 18 12 0.45 0.23mL

Switch to escitalopram 2mg/mL dilution Switch to escitalopram 0.2mg/mL dilution

 8 54 4.1 2.05mL 19 8.3 0.3 1.5mL

 9 50 3.4 1.7mL 20 4.2 0.15 0.75mL

10 46 2.8 1.4mL 21 0 0 0

11 42 2.4 1.2mL

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, these doses could be made up with a liquid version.
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C. Slower taper with 3 percentage points of SERT occupancy between each step – with 
reductions made every 2–4 weeks.

Step
rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume

 1 79 20 Use tablets 14 55 4.4 2.2mL 28 26 1.08 0.54mL

 2 78 17.5 Use ½ tablets* 15 53 4 2mL 29 23 0.96 0.48mL

 3 76 15 Use tablets 16 51 3.6 1.8mL 30 21 0.85 0.43mL

 4 75 13.75 Use ¾ tablets* 17 49 3.3 1.65mL 31 19 0.74 0.37mL

 5 74 12.5 Use ½ tablets* 18 47 3 1.5mL 32 17 0.64 0.32mL

 6 72 11.25 Use ¼ tablets* 19 45 2.72 1.36mL 33 15 0.54 0.27mL

 7 70 10 Use tablets 20 43 2.48 1.24mL 34 13 0.45 0.23mL

Switch to escitalopram  
2mg/mL dilution

21 41 2.24 1.12mL Switch to escitalopram  
0.2mg/mL dilution

 8 68 8.7 4.35mL 22 38 2.04 1.02mL 35 11 0.37 1.85mL

 9 66 7.7 3.85mL 23 36 1.86 0.93mL 36  8.5 0.29 1.45mL

10 64 6.8 3.4mL 24 34 1.68 0.84mL 37  6.4 0.21 1.05mL

11 62 6.1 3.05mL 25 32 1.52 0.76mL 38  4.3 0.14 0.7mL

12 60 5.4 2.7mL 26 30 1.36 0.68mL 39  2.1 0.07 0.35mL

13 58 4.9 2.45mL 27 28 1.22 0.61mL 40  0 0 0

See further steps in the  
middle column

See further steps in the 
right-hand column

RO = receptor occupancy
*Alternatively, these doses could be made up with a liquid version.

US regimens

A. Faster taper with up to 9 percentage points of SERT between each step – with reduc-
tions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 79 20 Use tablets  7 33 1.6 1.6mL

2 70 10 Use tablets  8 25 1.0 1.0mL

3 66 7.5 Use ½ tablets**  9 17 0.6 0.6mL

4 58 5 Use tablets Switch to escitalopram 0.2mg/mL dilution

Switch to escitalopram 1mg/mL dilution 10 8.3 0.3 1.5mL

5 50 3.4 3.4mL 11 0 0 0

6 41 2.3 2.3mL

See further steps in the right-hand column

RO = receptor occupancy
*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.16,17

**Alternatively, these doses could be made up with a liquid version.
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B. Moderate taper with up to 5 percentage points of SERT between each step – with 
reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

 1 79 20 Use tablets 12 37 2.0 2.0mL

 2 76 15 Use tablets 13 33 1.6 1.6mL

 3 74 12.5 Use ½ tablets* 14 29 1.3 1.3mL

 4 70 10 Use tablets 15 25 1.05 1.05mL

 5 66 7.5 Use ½ tablets* 16 21 0.8 0.8mL

 6 62 6.25 Use ¼ tablets* 17 17 0.6 0.6mL

 7 58 5 Use tablets 18 12 0.45 0.45mL

Switch to escitalopram 1mg/mL dilution Switch to escitalopram 0.2mg/mL dilution

 8 54 4.1 4.1mL 19 8.3 0.3 1.5mL

 9 50 3.4 3.4mL 20 4.2 0.15 0.75mL

10 46 2.8 2.8mL 21  0 0 0

11 42 2.4 2.4mL

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, these doses could be made up with a liquid version.

C. Slower taper with up to 3 percentage points of SERT occupancy between each  
step – with reductions made every 2–4 weeks.

Step
rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume

 1 79 20 Use tablets 14 55 4.4 4.4mL 28 26 1.08 1.08mL

 2 78 17.5 Use ½ tablets* 15 53 4 4mL 29 23 0.96 0.96mL

 3 76 15 Use tablets 16 51 3.6 3.6mL 30 21 0.85 0.85mL

 4 75 13.75 Use ¾ tablets* 17 49 3.3 3.3mL 31 19 0.74 0.74mL

 5 74 12.5 Use ½ tablets* 18 47 3 3mL 32 17 0.64 0.64mL

 6 72 11.25 Use ¼ tablets* 19 45 2.72 2.72mL 33 15 0.54 0.54mL

 7 70 10 Use tablets 20 43 2.48 2.48mL 34 13 0.45 0.45mL

Switch to escitalopram 1mg/mL dilution 21 41 2.24 2.24mL Switch to escitalopram 0.2mg/mL 
dilution

 8 68 8.7 8.7mL 22 38 2.04 2.04mL 35 11 0.37 1.85mL

 9 66 7.7 7.7mL 23 36 1.86 1.86mL 36 8.5 0.29 1.45mL

10 64 6.8 6.8mL 24 34 1.68 1.68mL 37 6.4 0.21 1.05mL

11 62 6.1 6.1mL 25 32 1.52 1.52mL 38 4.3 0.14 0.7mL

12 60 5.4 5.4mL 26 30 1.36 1.36mL 39 2.1 0.07 0.35mL

13 58 4.9 4.9mL 27 28 1.22 1.22mL 40 0 0 0

See further steps in the  
middle column

See further steps in the 
right-hand column

RO = receptor occupancy
*Alternatively, these doses could be made up with a liquid version.
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Fluoxetine

Trade names: Prozac, Olena, Oxactin, Sarafem.
Description: Fluoxetine is an SSRI with SERT as its major target. Fluoxetine has practi-
cally no affinity for adrenergic, serotonergic, dopaminergic, histaminergic, muscarinic 
and GABA receptors.1

Withdrawal effects: In double‐ blind randomised controlled trials of fluoxetine discon-
tinuation 50% of people on average experienced withdrawal effects,2 although these 
studies did not measure severity or duration of these symptoms. Fluoxetine withdrawal 
effects can be delayed by weeks after stopping because of the long elimination half‐ life 
of its active metabolite norfluoxetine.3 The frequency of its withdrawal effects may 
therefore have been underestimated. In an analysis of the WHO adverse effect database, 
fluoxetine emerged as disproportionately associated with withdrawal compared to 
medications as a whole but low risk compared to other antidepressants.4

Peak plasma: 6 to 8 hours.1

Half‐ life: 4 to 6 days for fluoxetine and 4 to 16 days for norfluoxetine, its active metab-
olite.1 Due to its long half‐ life it is reasonable to dose every other day or at even greater 
intervals to facilitate tapering.
Receptor occupancy: The relationship between dose of fluoxetine and occupancy of its 
major target SERT is hyperbolic.5 Antidepressants also show a hyperbolic pattern 
between dose and clinical effects,6 which may be relevant to withdrawal effects from 
fluoxetine. Dose reductions made by linear amounts (e.g. 20mg, 15mg, 10mg, 5mg, 
0mg) will cause increasingly large reductions in effect which may cause increasingly 
severe withdrawal effects (Figure 2.24a). To produce equal‐ sized reductions in effect 
on serotonin transporter occupancy will require hyperbolically reducing doses 
(Figure 2.24b),7 which informs the reductions presented.

100
(a)

S
E

R
T

 o
cc

up
an

cy
 (

%
) 80

60

40

20

0

Fluoxetine dose (mg)
0 5 10 15 20 25

100
(b)

S
E

R
T

 o
cc

up
an

cy
 (

%
) 80

60

40

20

0

Fluoxetine dose (mg)
0 5 10 15 20 25

Figure 2.24 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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Available formulations: As tablets, capsules and liquid.

tablets*

Dosage UK europe USA Australia Canada

10mg ✓ – ✓ – –

20mg ✓** – ✓ – –

30mg – – – – –

40mg – – – – –

60mg – – ✓ – –

*As fluoxetine hydrochloride
**Dispersible tablet

Capsules*

Dosage UK europe USA Australia Canada

10mg ✓ – ✓ – ✓

20mg ✓ ✓ ✓ ✓ ✓

30mg ✓ – – – –

40mg ✓ – ✓ – ✓

60mg ✓ – – – –

90mg (weekly DR) – – ✓ – –

*As fluoxetine hydrochloride

Liquid*

Dosage UK europe USA Australia Canada

20mg/5mL (4mg/mL) ✓ ✓ ✓ – ✓

*The solution of fluoxetine hydrochloride 20mg/5mL is bioequivalent to tablet form.8 Store at controlled room 

temperature, 15° to 30°C (59° to 86°F).8

Dilutions: To make up some of the small doses outlined below, dilution of the liquid available 
from the manufacturer will be required. Adding water to the original solution may have the 
effect of precipitating fluoxetine and so a suspension might be formed.9 All dilutions 
need therefore to be shaken thoroughly. Drug stability cannot be assured and so dilutions 
should be taken immediately after preparation (and any remainder should be discarded).

UK/USA/europe dilutions Solution required how to prepare solution

Doses ≥ 0.8 mg 20mg/5mL (4mg/mL) Original solution

Doses > 0.08mg to 0.8mg 0.4mg/mL Mix 0.5mL of original solution with 4.5mL of water

Doses ≤ 0.08mg 0.04mg/mL Mix 0.5mL of the original solution with 49.5mL of water
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Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 0.5mg of fluoxetine the 0.4mg/mL 
dilution can be used, prepared as above. The volume of 0.4mg/mL liquid required to 
give a dose of 0.5mg fluoxetine is 0.5/0.4 = 1.25mL.
Off‐ label options: Guidelines for people who cannot swallow tablets (e.g. the NEWT 
guidelines in the UK,10 the NHS11 and similar US guidance12) suggest that capsules of 
fluoxetine can be opened and dispersed in water.10,11 Dispersion takes about 5 min-
utes.10,11 As its stability cannot be assured it should be consumed immediately, and any 
unused solution discarded.

According to NPS MedicineWise 20mg dispersible fluoxetine tablets can also be dis-
solved in 100mL of water,8 making up a 0.2mg/mL solution of fluoxetine (it is soluble 
in water up to 14mg/mL).13 Tablets may be crushed with a spoon or pestle and mortar 
before mixing with water to speed up this process. This should be shaken vigorously 
before administration. As its stability cannot be assured it should be consumed imme-
diately, and any unused solution discarded. Other options to make up small doses 
include compounding smaller dose tablets, including ‘tapering strips’.14

Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can 
taper if performed carefully. Each reduction should be made when the withdrawal 
symptoms from the previous reduction have largely resolved so that subsequent reduc-
tions do not lead to cumulative withdrawal symptoms. Withdrawal symptoms should 
be tolerable and last at most a couple of weeks (see Figure 2.9). As the elimination half‐ 
life of fluoxetine is about 1 week, this may delay the onset of withdrawal symptoms and 
represent a partial ‘self‐ tapering’ effect. Therefore it may be advisable to make every 
second reduction in the regimens suggested below at spacing of 6 to 8 weeks rather 
than each step at intervals of 2 to 4 weeks as for most other antidepressants. If with-
drawal symptoms are moderately severe or take longer than a couple of weeks to 
resolve, dose reductions should be postponed until symptoms resolve and then made 
more gradual by choosing a slower tapering rate. If severe withdrawal symptoms occur 
then the patient should return to a higher dose, wait until symptoms resolve and there-
after taper at a slower rate.

Suggested taper schedules for fluoxetine

A. A faster taper with up to 11 percentage points of SERT occupancy between each 
step (approximate length: 4–9 months). Patients who have been on the medication 
for only a few weeks will probably be able to taper more quickly and might follow 
every second or third step of this regimen, and make reductions every few days or 
so. For people who have only taken an antidepressant for a few weeks, the duration 
of the taper should not be longer than the period that the patient has been on the 
drug. For example, if fluoxetine is taken for 3 weeks the taper should be less than 
3 weeks.

B. A moderate taper with 5 percentage points of SERT between each step (approxi-
mate length: 9–18 months).
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C. A slower taper with 3 percentage points of SERT between each step (approximate 
length: 18–34 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of tapering. 
Such a regimen could be constructed by placing intermediate steps in regimen C. For 
example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 
1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.
Less than once a day dosing: As fluoxetine and its active metabolite norfluoxetine have 
half‐ lives of 4–6 days and 4–16 days,1 respectively, dosing up to once every 8–10 days 
is reasonable for this drug as plasma levels will not drop greatly during this time. This 
allows some of the doses suggested below to be made up using tablets, (or halves or 
quarters of tablets) where these are available (UK and USA), administered up to every 
8th or 10th day as long as the patient has a good way of remembering this dosing.

A. Faster taper with up to 11 percentage points of SERT between each step – with 
reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Alternative approach**

 1 82 40 Use tablets/capsules Use tablets/capsules

 2 79 20 Use tablets/capsules Use tablets/capsules

 3 72 10 Use tablets/capsules*** Use tablets/capsules

 4 62 5 Use ½ tablets*** Use ½ tablets

Switch to fluoxetine 20mg/5mL (4mg/mL) liquid

 5 53 3 0.75mL 10mg tablet every 3rd day

 6 42 1.8 0.45mL 10mg tablet every 5th day

 7 32 1.1 0.28mL 5mg (½ tablet) every 5th day

Switch to fluoxetine 0.4mg/mL dilution

 8 21 0.6 1.5mL 2.5mg (¼ tablet) every 4th day

 9 11 0.26 0.65mL 2.5 mg (¼ tablet) every 10th day****

10  0 0 0 0

RO = receptor occupancy
*Alternatively, it may be reasonable to make every second reduction in this regime at intervals of 6–8 weeks in order 
to give time for delayed onset withdrawal effects to arise due to the long elimination half‐ life (and taking advantage 
of its partial ‘self‐ tapering’ properties).
**This approach allows reductions to be made using only tablets, if 10mg tablets are available (UK and USA).
***Where tablets/capsules of this dose are not available, liquids could be used instead.
****May risk withdrawal symptoms in some patients – caution suggested. Switch to liquid may be advisable at this point.
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B. A moderate taper with up to 5 percentage points of SERT between each step – with 
reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 82 40 Use tablets/capsules 11 38 1.52 0.38mL

2 79 20 Use tablets/capsules 12 34 1.2 0.3mL

3 76 15 Use ½ tablets** 13 29 0.96 0.24mL

4 72 10 Use tablets/capsules** Switch to fluoxetine 0.4mg/mL dilution

Switch to fluoxetine 20mg/5mL  
(4mg/mL) liquid

14 24 0.72 1.8mL

5 68 7 1.75mL 15 19 0.56 1.4mL

6 62 5 1.25mL*** 16 14 0.4 1.0mL

7 58 3.8 0.95mL 17 10 0.24 0.6mL

8 53 3 0.75mL 18  5 0.12 0.3mL

9 48 2.4 0.6mL 19  0 0 0

10 43 1.92 0.48mL

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, it may be reasonable to make every second reduction in this regime at intervals of 6–8 weeks in order 
to give time for delayed onset withdrawal effects to arise due to the long elimination half‐ life (and taking advantage 
of its partial ‘self‐ tapering’ properties).
**Where tablets/capsules of this dose are not available, liquids could be used.
***Alternatively, half a 10mg tablet could be used where this is available.
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C. A slower taper with up to 3 percentage points of SERT occupancy between each 
step – with reductions made every 2–4 weeks.*

Step
rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume

1 82 40 Use tablets/capsules 13 55 3.32 0.83mL 25 25 0.77 1.93mL

2 81 30 Use tablets/capsules 14 52 2.96 0.74mL 26 22 0.67 1.68mL

3 79 20 Use tablets/capsules 15 50 2.6 0.65mL 27 20 0.57 1.43mL

4 76 15 Use ½ tablets** 16 47 2.32 0.58mL 28 17 0.48 1.2mL

Switch to fluoxetine 20mg/5mL  
liquid (4mg/mL)

17 45 2.08 0.52mL 29 15 0.4 1mL

5 75 12.5 3.1mL 18 42 1.84 0.46mL 30 12 0.32 0.8mL

6 72 10 2.5mL*** 19 40 1.64 0.41mL 31 10 0.25 0.63mL

7 70 8.2 2.1mL 20 37 1.44 0.36mL 32  7 0.18 0.45mL

8 67 6.8 1.7mL 21 35 1.28 0.32mL 33  5 0.12 0.3mL

9 65 5.8 1.45mL 22 32 1.14 0.29mL Switch to fluoxetine 0.04mg/mL 
dilution

10 62 5 1.25mL*** 23 30 1 0.25mL 34  2 0.06 1.5mL

11 60 4.32 1.08mL 24 27 0.88 0.22mL 35  0 0 0

12 57 3.8 0.95mL Switch to fluoxetine 0.4mg/mL 
dilution

See further steps in the  
middle column

See further steps in the 
right-hand column

RO = receptor occupancy
*Alternatively, it may be reasonable to make every second reduction in this regimen at intervals of 6–8 weeks in order 
to give time for delayed onset withdrawal effects to arise due to the long elimination half‐ life (and taking advantage 
of its partial ‘self‐ tapering’ properties).
**Where tablets are not available a liquid version could be used.
***Alternatively, a 10mg tablet or half of this tablet could be used where this is available.
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Fluvoxamine

Trade names: Luvox, Faverin.
Description: Fluvoxamine is an SSRI with SERT as its major target. Apart from its activity 
on SERT, fluvoxamine also acts as a sigma‐ 1 receptor agonist. It has minimal binding 
capacity for alpha-adrenergic, beta-adrenergic, histaminergic, muscarinic, dopaminergic or 
serotonergic receptors.1

Withdrawal effects: In one open-label study patients stopping fluvoxamine experienced 
withdrawal symptoms in 85.7% of cases,2 after 8 months of treatment, although sever-
ity was not measured. Based on calls regarding withdrawal to a help line (normalised to 
prescription numbers) fluvoxamine was responsible for more calls than any other SSRI 
except paroxetine.3 In an analysis of the WHO adverse effect database fluvoxamine 
emerged as disproportionately associated with withdrawal compared to medications as 
a whole but low risk compared to other antidepressants.4

Peak plasma: 3–8 hours.1

Half‐ life: 13–15 hours after a single dose and slightly longer (17–22 hours) during 
repeated dosing. Every‐ other‐ day dosing is not recommended for tapering because of 
the substantial reductions in plasma concentrations this would produce, possibly giving 
rise to withdrawal effects.
Receptor occupancy: The relationship between the dose of fluvoxamine and occupancy 
of its major target the serotonin transporter is hyperbolic,5 and this also applies to other 
receptor targets.6 Antidepressants also show a hyperbolic pattern between dose and 
clinical effects,7 which may be relevant to withdrawal effects from fluvoxamine. Dose 
reductions made by linear amounts (e.g. 100mg, 75mg, 50mg, 25mg, 0mg) will cause 
increasingly large reductions in receptor occupancy, which may cause increasingly 
severe withdrawal effects (Figure 2.25a). To produce equal‐ sized reductions in effect on 
SERT occupancy will require hyperbolically reducing doses (Figure  2.25b),8 which 
informs the reductions presented.
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Figure 2.25 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors require hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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Available formulations: Fluvoxamine is available as tablets.

tablets*

Dosage UK europe USA Australia Canada

25mg – – ✓ – –

50mg ✓ ✓ ✓ ✓ ✓

100mg ✓ ✓ ✓ ✓ ✓

*As fluvoxamine maleate

Off‐ label options: Guidelines for people who cannot swallow tablets (e.g. the NEWT 
guidelines in the UK,9 based on local hospital policies and information direct from the 
manufacturer and similar US guidance)10 suggest that immediate-release fluvoxamine 
tablets can be crushed and dispersed in water for administration, for off‐ label use.9 
A 1mg/mL suspension could be made by adding water to a 50mg tablet to make up 
a 50mL. The tablet may be crushed with a spoon or pestle and mortar before mixing 
with water to speed up this process. The suspension should be shaken vigorously before 
use, as fluvoxamine is poorly soluble in water. As its stability cannot be assured it 
should be consumed immediately, and any unused suspension discarded. Other options 
to make up small doses include compounding smaller dose tablets, including ‘tapering 
strips’.11

Worked example: To illustrate how the volumes were calculated in the regimens given below 
we  provide a worked example. To make up 2mg of fluvoxamine the 1mg/mL suspension 
can be used, prepared as above. The volume of 1mg/mL liquid required to give a dose of 
2mg fluvoxamine is 2/1 = 2mL.
Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even 
smaller reduction to start with may be advisable to boost a patient’s confidence 
that  they can taper if performed carefully. Each reduction should be made when 
the  withdrawal symptoms from the previous reduction have largely resolved 
so  that  subsequent reductions do not lead to cumulative withdrawal symptoms. 
Withdrawal symptoms should be tolerable and last at most a couple of weeks 
(see Figure 2.9). Allowing for a sufficient observation period, reductions can there-
fore be made about every 2 to 4 weeks. If withdrawal symptoms are moderately 
severe or take longer than a couple of weeks to resolve, dose reductions should 
be  postponed until symptoms resolve and then made more gradual by choosing 
a  slower tapering rate. If severe withdrawal symptoms occur then the patient 
should return to a higher dose, wait until symptoms resolve and thereafter taper at 
a slower rate.
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Suggested taper schedules for fluvoxamine

A. A faster taper with up to 11 percentage points of SERT between each step with 
reductions made every 2–4 weeks (approximate length: 5–10 months). Patients who 
have been on the medication for only a few weeks will probably be able to taper 
more quickly and might follow every second or third step of this regimen and make 
reductions every few days or so. For people who have only taken an antidepressant 
for a few weeks, the duration of the taper should not be longer than the period that 
the patient has been on the drug. For example, if fluvoxamine is taken for 3 weeks 
the taper should be less than 3 weeks.

B. A moderate taper with up to 5 percentage points of SERT between each step with 
reductions made every 2–4 weeks (approximate length: 10–20 months).

C. A slower taper with up to 3 percentage points of SERT between each step with 
reductions made every 2–4 weeks (approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of tapering. 
Such a regimen could be constructed by placing intermediate steps in regimen C. For 
example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 
1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.
Metabolic note: Fluvoxamine is both a metabolic substrate and a potent inhibitor of 
CYP P450 1A2.12 As the dose is reduced this will lead to reduced inhibition (i.e. induc-
tion) of its metabolism thereby leading to a more rapid drop in plasma levels. This may 
present a rationale to slow the rate of reduction even further, and to consider twice 
daily dosing, at lower doses.

A. Faster taper with up to 11 percentage points of SERT between each step – with 
reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 82 100 Use tablets  6 41 12.5 6.25mL***

2 78 75 Use tablets  7 31 8 4mL

3 71 50 Use tablets  8 20 4.5 2.25mL

Switch to fluvoxamine 2mg/mL suspension**  9 10 2 1mL

4 61 30 15mL 10  0 0 0

5 51 20 10mL

See further steps in the right-hand column

RO = receptor occupancy
*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.13,14

**This can be prepared as above.
***Could be made up by a portion of a tablet.
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B. Moderate taper with 5 percentage points of SERT between each step – with reduc-
tions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 82 100 Use tablets 11 40 12 6mL

2 78 75 Use tablets 12 36 10 5mL

3 75 62.5 Use ½ or ¼ tablets* 13 31 8.4 4.2mL

4 71 50 Use tablets 14 27 6.7 3.35mL

Switch to fluvoxamine 2mg/mL suspension** 15 22 5.3 2.65mL

5 67 40 20mL 16 18 4 2mL

6 63 32 16mL 17 13 2.8 1.4mL

7 58 26 13mL 18 8.9 1.8 0.9mL

8 54 22 11mL 19 4.5 0.9 0.45mL

9 49 18 9mL 20 0 0 0

10 45 15 7.5mL

See further steps in the right-hand column

*Alternatively, could be administered as a suspension.
**This can be prepared as above.

C. Slower taper with 3 percentage points of SERT occupancy between each step – with 
reductions made every 2–4 weeks.

Step
rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume

 1 82 100 Use tablets 14 56 24 12mL 28 26 6.4 3.2mL

Switch to fluvoxamine 2mg/mL 
suspension*

15 54 22 11mL 29 24 5.7 2.85mL

 2 80 88 44mL 16 52 20 10mL 30 22 5 2.5mL

 3 78 75 37.5mL** 17 50 18.5  9.25mL 31 19 4.4 2.2mL

 4 76 65 32.5mL 18 48 17  8.5mL 32 17 3.8 1.9mL

 5 75 60 30mL 19 45 15.5  7.75mL 33 15 3.2 1.6mL

 6 73 55 27.5mL 20 43 14  7mL 34 13 2.7 1.35mL

 7 71 50 25mL** 21 41 13  6.5mL 35 11 2.2 1.1mL

 8 69 45 22.5mL 22 39 12  6mL 36  8.7 1.7 0.85mL

 9 67 40 20mL 23 37 11  5.5mL 37  6.5 1.2 0.6mL

10 65 36 18mL 24 35 10  5mL 38  4.3 0.8 0.4mL

11 63 33 16.5mL 25 32 9  4.5mL 39  2.2 0.4 0.2mL

12 61 30 15mL 26 30 8  4mL 40  0 0 0

13 58 27 13.5mL 27 28 7.2  3.6mL

See further steps in the  
middle column

See further steps in the 
right-hand column

RO = receptor occupancy
*This can be prepared as above.
**Alternatively, could be administered as a tablet or fraction of a tablet.
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Imipramine

Trade name: Tofranil.
Description: Imipramine is a tricyclic antidepressant that acts by blocking SERT and 
NET.1 It also has strong binding affinities for alpha-1 and -2 adrenergic receptors, 
histamine (H1), serotonin, dopamine (D2) and muscarinic (M1) receptors.1,2

Withdrawal effects: In a structured analysis of antidepressant withdrawal, tricyclics 
were designated a high-risk category, with some withdrawal symptoms characteristic of 
cholinergic rebound.3 Imipramine was responsible for approximately the same rate of 
calls to a helpline related to withdrawal problems (normalised to prescription numbers) 
as common SSRIs.4,5 In an analysis of the WHO adverse effect database, imipramine 
emerged as disproportionately associated with withdrawal compared to medications as 
a whole and moderate risk compared to other antidepressants.6

Peak plasma: 1–2 hours.7

Half‐ life: 19 hours. The manufacturer recommends up to 3 times a day dosing.1 Every‐ 
other‐ day dosing is not recommended for tapering because of the substantial reductions 
in plasma concentrations this would produce, possibly giving rise to withdrawal effects.
Receptor occupancy: The relationship between the dose of imipramine and occupancy 
of one of its major targets, the SERT, is hyperbolic.8 Antidepressants also show a hyper-
bolic pattern between dose and clinical effects,9 which may be relevant to withdrawal 
effects from imipramine. Dose reductions made by linear amounts (e.g. 100mg, 75mg, 
50mg, 25mg, 0mg) will cause increasingly large reductions in effect which may cause 
increasingly severe withdrawal effects (Figure 2.26a). To produce equal‐ sized reduc-
tions in effect on SERT occupancy will require hyperbolically reducing doses 
(Figure 2.26b),10 which informs the reductions presented. This hyperbolic pattern also 
applies to its occupancy of other receptor targets (including NET, histamine and 
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Figure 2.26 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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 muscarinic acetylcholine receptors) as these relationships are dictated by the law of 
mass action.11 There may be some differences in the precise dose‐ related activity between 
receptors but the hyperbolic relationship remains. It is expected that the regimens given 
below (based on SERT occupancy) will be broadly suitable for other receptor occupan-
cies, such as for histamine H1 and acetylcholine.
Available formulations: Imipramine is available as tablets, capsules and liquids.

tablets*

Dosage UK europe USA Australia Canada

10mg ✓ ✓ ✓ ✓ ✓

25mg ✓ ✓ ✓ ✓ ✓

50mg – ✓ ✓ – ✓

75mg – – – – ✓

*As imipramine hydrochloride

Liquid*

Dosage UK europe USA Australia Canada

25mg/5mL (5mg/mL) ✓ – – – –

*As imipramine hydrochloride. Do not store above 25°C.12

Capsules*

Dosage UK europe USA Australia Canada

75mg – – ✓ – –

100mg – – ✓ – –

125mg – – ✓ – –

150mg – – ✓ – –

*As imipramine pamoate

Dilutions: In order to make up smaller doses for tapering dilution of the manufacturer’s 
solution may be required. Adding water to the original solution may have the effect of 
precipitating imipramine and so a suspension might be formed. All dilutions need there-
fore to be shaken thoroughly. Drug stability cannot be assured and so dilutions should 
be taken immediately after preparation (and any remainder should be discarded).

Dilutions Solution required how to prepare solution

Doses ≥ 1 mg 5mg/mL Original solution 25mg/5mL (5mg/mL)

Doses < 1mg 0.5mg/mL Mix 1mL of original oral solution with 9mL of water
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Worked example: To illustrate how the volumes were calculated in the regimens given 
below, we provide a worked example. To make up 2.5mg of imipramine the 5mg/mL 
original solution can be used. The volume of 5mg/mL liquid required to give a dose of 
2.5mg imipramine is 2.5/5 = 0.5mL.
Off‐ label options: Guidelines for people who cannot swallow tablets (e.g. the NEWT 
guidelines in the UK,13 based on local hospital policies, and information direct from the 
manufacturer and similar US guidance14) suggest that imipramine tablets (in the form 
of imipramine hydrochloride) can be crushed and mixed in water for administration as 
an off‐ label use.13 However imipramine pamoate (in capsule form) is insoluble in 
water.15 A 1mg/mL suspension could be made by adding water to a 20mg tablet to 
make up 20mL. The tablet may be crushed with a spoon or pestle and mortar before 
mixing with water to speed up this process. The suspension should be shaken vigor-
ously before use. As its stability cannot be assured it should be consumed immediately, 
and any unused suspension discarded. Other options to make up small doses include 
compounding smaller dose tablets, including the option of ‘tapering strips’.16

Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can taper 
if performed carefully. Each reduction should be made when the withdrawal symptoms 
from the previous reduction have largely resolved so that subsequent reductions do not 
lead to cumulative withdrawal symptoms. Withdrawal symptoms should be tolerable and 
last at most a couple of weeks (see Figure 2.9). Allowing for a sufficient observation period, 
reductions can therefore be made about every 2 to 4 weeks. If withdrawal symptoms are 
moderately severe or take longer than a couple of weeks to resolve, dose reductions should 
be postponed until symptoms resolve and then made more gradual by choosing a slower 
tapering rate. If severe withdrawal symptoms occur then the patient should return to a 
higher dose, wait until symptoms resolve and thereafter taper at a slower rate.

taper schedules for imipramine

A. A faster taper with up to 11 percentage points of SERT occupancy between each 
step (approximate length: 5–10 months). Patients who have been on the medication 
for only a few weeks will probably be able to taper more quickly and might do every 
second or third step of this regimen, and make reductions every few days or so. For 
people who have only taken an antidepressant for a few weeks, the duration of the 
taper should not be longer than the period that the patient has been on the drug. For 
example, if imipramine is taken for 3 weeks the taper should be less than 3 weeks.

B. A moderate taper with up to 5.5 percentage points of SERT occupancy between 
each step (approximate length: 10–20 months).

C. A slower taper with up to 2.8 percentage points of SERT occupancy between each 
step (approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of tapering. 
Such a regimen could be constructed by placing intermediate steps in regimen C. For 
example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 
1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further details).
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Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. Faster taper with up to 11 percentage points of SERT occupancy between each 
step – with reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 92 200 Use tablets  7 42 12.5 Use ½ tablets**

2 85 100 Use tablets  8 32 7.5 Use ¾ tablets**

3 81 75 Use tablets  9 21 5 Use ½ tablets**

4 74 50 Use tablets 10 11 2.5 Use ¼ tablets**

5 63 30 Use tablets 11  0 0 0

6 53 20 Use tablets

RO = receptor occupancy
*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.17,18

**Alternatively, a liquid version of imipramine could be used to make up these doses.

B. Moderate taper with up to 5.5 percentage points of SERT occupancy between each 
step – with reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 91.9 200 Use tablets 13 45.9 15 Use ½ tablets*

2 89.5 150 Use tablets 14 41.4 12.5 Use ½ tablets*

3 85 100 Use tablets 15 36.2 10 Use tablets

4 80.9 75 Use tablets Switch to imipramine 5mg/mL solution

5 77.3 60 Use tablets 16 31.2 8 1.6mL

6 73.9 50 Use tablets 17 26.1 6.25 1.25mL

7 69.4 40 Use tablets 18 21.2 4.75 0.95mL

8 66.5 35 Use tablets 19 16.5 3.5 0.7mL

9 62.9 30 Use tablets 20 11.3 2.25 0.45mL

10 58.6 25 Use tablets 21 6.6 1.25 0.25mL

11 53.1 20 Use tablets 22 2.8 0.5 0.1mL

12 49.8 17.5 Use ½ or ¾ tablets* 23 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, a liquid version of imipramine could be used to make up these doses.



C
h

A
pt

er
 2

232 The Maudsley® Deprescribing Guidelines

C. Slower taper with 2.8 percentage points of SERT occupancy between each step – 
with reductions made every 2–4 weeks.

Step
rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume

1 91.9 200 Use tablets 14 61.3 28 5.6mL 28 28.3 7 1.4mL

2 89.5 150 Use tablets 15 58.9 25.25 5.05mL 29 25.9 6.25 1.25mL

3 87.2 120 Use tablets 16 56.5 23 4.6mL 30 23.6 5.5 1.1mL

4 84.8 97.5 Use ½ tablets* 17 54.2 20.9 4.18mL 31 21.2 4.75 0.95mL

5 82.5 82.5 Use ½ tablets* 18 51.8 19 3.8mL 32 18.8 4 0.8mL

6 80.1 70 Use tablets 19 49.5 17.25 3.45mL 33 16.5 3.5 0.7mL

7 77.8 62.5 Use tablets 20 47.1 15.75 3.15mL 34 14.5 3 0.6mL

8 75.4 55 Use tablets 21 44.8 14.25 2.85mL 35 12.4 2.5 0.5mL

9 73 47.5 Use tablets 22 42.4 13 2.6mL 36 10.2 2.0 0.4mL

10 70.7 42.5 Use tablets 23 40.1 11.75 2.35mL 37 7.8 1.5 0.3mL

Switch to imipramine 5mg/mL solution 24 37.7 10.75 2.15mL 38 5.4 1 0.2mL

11 68.3 38 7.6mL 25 35.3 9.75 1.95mL Switch to imipramine 0.5mg/mL 
solution

12 66 34.25 6.85mL 26 33 8.75 1.75mL 39 2.8 0.5 1mL

13 63.6 31 6.2mL 27 30.6 7.75 1.55mL 40 0 0 0

See further steps in the  
middle column

See further steps in the 
right-hand column

RO = receptor occupancy
*Alternatively, a liquid version of imipramine could be used to make up these doses.
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Lofepramine

Trade names: Lomont, Gamanil.
Description: Lofepramine is a tricyclic antidepressant that strongly inhibits noradrena-
line reuptake by blockade of NET and moderately inhibits SERT.1 It is a relatively weak 
antagonist of muscarinic acetylcholine receptors.2

Withdrawal effects: In a structured analysis tricyclic antidepressants were placed in a 
high-risk category for withdrawal effects.3 Lofepramine was responsible for about the 
same number of calls regarding issues with withdrawal to a medication helpline (nor-
malised to prescription numbers) as most SSRIs.4

Peak plasma: 1 hour.1

Half‐ life: Lofepramine’s half‐ life is up to 5 hours, and the half‐ life of its active metabo-
lite,  desipramine, is 12–24 hours.5 The manufacturer recommends twice or three times 
daily dosing.1 Every‐ other‐ day dosing is not recommended for tapering because of the 
substantial reductions in plasma concentrations this would produce, possibly giving rise 
to withdrawal effects.
Receptor occupancy: The relationship between dose of lofepramine (and its active 
metabolite desipramine) and occupancy of its target, NET, is hyperbolic.6 
Antidepressants show a hyperbolic pattern between dose and clinical effects,7 which 
may be relevant to withdrawal effects from lofepramine. Dose reductions made by 
linear amounts (e.g. 140mg, 105mg, 70mg, 35mg, 0mg) will cause increasingly large 
reductions in effect which may cause increasingly severe withdrawal effects 
(Figure 2.27a). To produce equal‐ sized reductions in effect on NET occupancy will 
require hyperbolically reducing doses (Figure 2.27b),8 which informs the reductions 
presented. This hyperbolic pattern of effect also applies to its occupancy of SERT and 
its other receptor targets as well, because these relationships are dictated by the law of 
mass action.9 There may be some  differences in the precise dose‐ related activity 
between receptor targets but the hyperbolic  relationship remains. Consequently, the 
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Figure 2.27 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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regimens given below (based on NET occupancy) will be broadly suitable for other 
receptor occupancies, such as for SERT occupancy.
Available formulations: Lofepramine is available as lofepramine hydrochloride in  tablet 
form and an oral suspension.

tablets

Dosage UK europe USA Australia Canada

70mg ✓ ✓ – – –

Oral suspension

Dosage UK europe USA Australia Canada

70mg/5mL (14mg/mL) ✓(150mL) – – – –

Dilution: The NEWT guidelines in the UK recommend against making dilutions of the 
original suspension because this will de‐ stabilise the suspension according to corre-
spondence with the manufacturer.10

Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 5mg of lofepramine the 14mg/mL 
original solution can be used. The volume of 14mg/mL liquid required to give a dose of 
5mg lofepramine is 5/14 = 0.36mL.
Off‐ label options: Guidelines for people who cannot swallow tablets (e.g. the NEWT 
guidelines in the UK) recommend that the tablets are not suitable for crush-
ing.10 Compounding pharmacies may be able to make up smaller doses.
Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can taper 
if performed carefully. Each reduction should be made when the withdrawal symptoms 
from the previous reduction have largely resolved so that subsequent reductions do not 
lead to cumulative withdrawal symptoms. Withdrawal symptoms should be tolerable and 
last at most a couple of weeks (see Figure 2.9). Allowing for a sufficient observation period, 
reductions can therefore be made about every 2 to 4 weeks. If withdrawal symptoms are 
moderately severe or take longer than a couple of weeks to resolve, dose reductions should 
be postponed until symptoms resolve and then made more gradual by choosing a slower 
tapering rate. If severe withdrawal symptoms occur then the patient should return to a 
higher dose, wait until symptoms resolve and thereafter taper at a slower rate.

taper schedules for lofepramine

A. A faster taper with up to 6.5 percentage points of NET occupancy between each step 
( approximate length: 5–10 months). Patients who have been on the medication for 
only a few weeks will probably be able to taper more quickly and might follow every 
second or third step of this regimen, and make reductions every few days or so. For 
people who have only taken an antidepressant for a few weeks, the duration of the 
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taper should not be longer than the period that the patient has been on the drug. For 
example, if lofepramine is taken for 3 weeks the taper should be less than 3 weeks.

B. A moderate taper with up to 3 percentage points of NET occupancy between each 
step ( approximate length: 10–20 months).

C. A slower taper with up to 1.5 percentage points of NET occupancy between each 
step ( approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of tapering. 
Such a regimen could be constructed by placing intermediate steps in regimen C. For 
example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 
1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. Faster taper with up to 6.5 percentage points of NET occupancy between each 
step – with reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 52.2 210 Use tablets 6 31.1 52.5 3.75mL

2 47.5 140 Use tablets 7 24.9 35 2.5mL**

3 43.5 105 Use ½ tablet 8 18.7 17.5 1.25mL

Switch to lofepramine 14mg/mL suspension 9 12.5 12.3 0.88mL

4 40.8 87.5 6.25mL** 10 6.2 5.5 0.40mL

5 37.4 70 5mL** 11 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.11,12

**Alternatively, could be made up by tablets or half tablets.
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B. Moderate taper with up to 3 percentage points of NET occupancy between each 
step – with reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 52.2 210 Use tablets 11 26.3 35.2 2.5mL*

2 50.2 175 Use ½ tablets 12 23.3 29.1 2.1mL

3 47.5 140 Use tablets 13 20.4 23.8 1.7mL

Switch to lofepramine 14mg/mL suspension 14 17.5 19.1 1.36mL

4 45.7 122.5 8.75mL 15 14.6 15 1.07mL

5 43.5 105 7.5mL* 16 11.7 11.4 0.8mL

6 40.8 87.5 6.25mL* 17 8.8 8.1 0.6mL

7 37.9 72.6 5.2mL 18 5.8 5.1 0.36mL

8 35 60.5 4.3mL 19 2.9 2.4 0.17mL

9 32.1 50.6 3.6mL 20 0 0 0

10 29.2 42.2 3mL

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, could be made up with halved or quartered tablets.
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C. Slower taper with up to 1.5 percentage points of NET occupancy between each 
step – with reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 52.2 210 Use tablets 21 25.8 34.1 2.44mL

Switch to lofepramine 14mg/mL suspension 22 24.4 31.3 2.24mL

2 51.3 192.5 13.8mL 23 23.1 28.6 2.04mL

3 50.2 175 12.5mL* 24 21.7 26 1.86mL

4 49 157.5 11.3mL 25 20.4 23.7 1.69mL

5 47.5 140 10mL* 26 19 21.5 1.54mL

6 46.1 126 9mL 27 17.6 19.4 1.39mL

7 44.8 114 8.14mL 28 16.3 17.4 1.24mL

8 43.4 104 7.43mL 29 14.9 15.5 1.11mL

9 42.1 94.9 6.78mL 30 13.6 13.7 0.98mL

10 40.7 86.7 6.19mL 31 12.2 12 0.86mL

11 39.3 79.4 5.67mL 32 10.9 10.4 0.74mL

12 38 72.9 5.21mL 33 9.5 8.9 0.64mL

13 36.6 66.9 4.78mL 34 8.14 7.4 0.53mL

14 35.3 61.5 4.39mL 35 6.78 6.0 0.43mL

15 33.9 56.6 4.04mL 36 5.43 4.7 0.34mL

16 32.6 52.1 3.72mL 37 4.07 3.5 0.25mL

17 31.2 47.9 3.42mL 38 2.71 2.3 0.16mL

18 29.9 44.1 3.15mL 39 1.36 1.1 0.08mL

19 28.5 40.5 2.89mL 40 0 0 0

20 27.1 37.2 2.66mL

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, these doses could be made up with tablets or half tablets.
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Mirtazapine

Trade names: Remeron, Avanza, Zispin Soltab.
Description: Mirtazapine is a centrally active presynaptic alpha‐ 2 adrenoreceptor 
antagonist and H1 histaminergic inverse agonist.1 It is also an antagonist to 5‐ HT1, 
5‐ HT2 and 5‐ HT3 serotonergic receptors.1

Withdrawal effects: Mirtazapine led to more calls to a helpline for withdrawal effects 
( normalised to national prescription rates) than any SSRI except paroxetine and flu-
voxamine.2 According to the WHO spontaneous adverse drug reaction database mir-
tazapine had a similar rate of reports for withdrawal reactions in neonates as other 
antidepressants, including paroxetine, venlafaxine and sertraline.3 It is reported by 
patients to frequently cause withdrawal effects4 but it has not been investigated in con-
trolled trials.5

Peak plasma: approximately 2 hours.1

Half‐ life: Ranges from 20 to 40 hours.6 Every‐ other‐ day dosing is not recommended for 
tapering because the large reductions in plasma levels can give rise to significant with-
drawal symptoms.7

Receptor occupancy: The relationship between dose of mirtazapine and the occupancy 
of its major target α-2 adrenoreceptors is hyperbolic.8 Mirtazapine and other antidepres-
sants demonstrate a hyperbolic relationship between dose and clinical effects,9 which 
may be relevant to withdrawal effects from mirtazapine. Dose reductions made by linear 
amounts (e.g. 15mg, 11.25mg, 7.5mg, 3.75mg, 0mg) will cause increasingly large reduc-
tions in effect which may cause increasingly severe withdrawal effects (Figure 2.28a). To 
produce equal‐ sized reductions in effect on receptor occupancy will require hyperboli-
cally reducing doses (Figure  2.28b),10 which informs the reductions presented. This 
hyperbolic pattern of effect also applies to its occupancy of its other receptor targets as 
well, because these relationships are dictated by the law of mass action.11 There may be 
some differences in the precise dose‐ related activity between receptor targets but the 
hyperbolic relationship remains. Consequently, the regimens given below (based on α-2 
adrenoreceptor occupancy) will be broadly suitable for other receptor occupancies.
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Figure 2.28 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.



Safe Deprescribing of Antidepressants 239

C
h

A
pt

er
 2

Available formulations: Mirtazapine is available as tablets, orodispersible tablets and 
liquid.

tablets and orodispersible tablets

Dosage UK europe USA Australia Canada

7.5mg – – ✓* – –

15mg ✓ ✓ ✓ ✓ ✓

30mg ✓ ✓ ✓ ✓ ✓

45mg ✓ ✓ ✓ ✓ ✓

*Only available as a film-coated tablets. All other formulations are available as both film-coated tablets and 
orodispersible tablets.

Liquid*

Dosage UK europe USA Australia

15mg/mL ✓(66mL) ✓(66mL) – –

*Do not store above 25°C.12

Dilutions: To make up smaller doses a dilution of the manufacturer’s solution will be 
required. The manufacturer instructs that the oral solution can be mixed with water.12

Dilutions Solution/ suspension required how to prepare solution

Doses ≥ 0.4mg 2mg/mL Mix 1mL of original solution with 6.5mL of water

Doses < 0.4mg 0.5mg/mL Mix 1mL of original oral solution with 29mL of water

Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 1mg of mirtazapine a 2mg/mL dilu-
tion can be used, made up as outlined above. The volume of 2mg/mL liquid required to 
give a dose of 1mg  mirtazapine is 1/2 = 0.5mL.
Off‐ label options: Guidelines for people who cannot swallow tablets (e.g. the NEWT 
guidelines in the UK,13 based on local hospital policies, and information direct from 
the manufacturer and similar US guidance14) suggest that mirtazapine tablets or oro-
dispersible tablets can be dispersed in water for administration.13 This is an off‐ label 
use.13 Water could be added to a 15mg tablet to make up a 30mL suspension (concen-
tration 0.5mg/mL). Dispersal and suspension of the tablet may take some time. The 
tablet may be crushed with a spoon or pestle and mortar before mixing with water to 
speed up this process. The suspension should be shaken vigorously before administra-
tion. The suspension will have a bitter taste and a local anaesthetic effect on the 
mouth.13 As its stability cannot be assured it should be consumed immediately, and any 
unused suspension discarded. Other options to make up small doses include com-
pounding smaller dose tablets, including ‘tapering strips’.15
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Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can 
taper if performed carefully. Each reduction should be made when the withdrawal 
symptoms from the previous reduction have largely resolved so that subsequent reduc-
tions do not lead to cumulative withdrawal symptoms. Withdrawal symptoms should 
be tolerable and last at most a couple of weeks (see Figure 2.9). Allowing for a sufficient 
observation period, reductions can therefore be made about every 2 to 4 weeks. If with-
drawal symptoms are moderately severe or take longer than a couple of weeks to 
resolve, dose reductions should be postponed until symptoms resolve and then made 
more gradual by choosing a slower tapering rate. If severe withdrawal symptoms occur 
then the patient should return to a higher dose, wait until symptoms resolve and there-
after taper at a slower rate.

Suggested taper schedules for mirtazapine

A. A faster taper with up to 4 percentage points of α-2 occupancy between each step 
with reductions made every 2–4 weeks (approximate length: 5–10 months). Patients 
who have been on the medication for only a few weeks will probably be able to 
taper more quickly and might follow every second or third step of this regimen and 
make reductions every few days or so. Normally the duration of the taper should 
not be longer than the period that the patient has been on the drug for people who 
have only taken it for a few weeks. For example, if mirtazapine is taken for 3 weeks 
the taper should be less than 3 weeks.

B. A moderate taper with up to 2 percentage points of α-2 occupancy between each 
step with reductions made every 2–4 weeks (approximate length: 10–20 months).

C. A slower taper with up to 1 percentage points of α-2 occupancy between each step 
with reductions made every 2–4 weeks (approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of taper-
ing. Such a regimen could be constructed by placing intermediate steps in regimen 
C. For example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 
2mg, 1.5mg, 1mg, 0.5mg, 0mg. Further intermediate steps could also be added. 
Microtapering (tapering by a small amount each day, rather than by larger reduc-
tions every 2–4 weeks) is another possible approach (see benzodiazepines chapter 
for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it 
is not suggested that patient must strictly adhere to them. They are given as exam-
ple regimens and are not ‘set and forget’ but should be modified in order to ensure 
that withdrawal symptoms are tolerable throughout a taper – for example interme-
diate steps halfway between the doses listed could be added to make a more gradual 
taper.
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A. Faster taper with up to 4 percentage points of α-2 occupancy between each step – 
with reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 32.8 45 Use tablets Switch to mirtazapine 2mg/mL solution**

2 30.8 30 Use tablets 7 16 5 2.5mL

3 29.1 22.5 Use ½ tablets 8 12 3.1 1.55mL

4 26.1 15 Use tablets 9 8 1.8 0.9mL

5 23.7 11.25 Use ¾ tablets 10 4 0.8 0.4mL

6 20 7.5 Use tablets 11 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.16,17

**Where a liquid preparation is not available a suspension can be made up as outlined above.

B. Moderate taper with up to 2 percentage points of α-2 occupancy between each 
step – with reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 32.8 45 Use tablets 11 15.8 4.8 2.4mL

2 30.8 30 Use tablets 12 14.2 4.0 2.0mL

3 29.1 22.5 Use ½ tablets 13 12.2 3.2 1.6mL

4 27.8 18.75 Use ¼ tablet 14 10.4 2.6 1.3mL

5 26.1 15 Use tablets 15 8.7 2 1mL

6 24.4 11.25 Use ¾ tablets 16 6.96 1.5 0.75mL

Switch to mirtazapine 2mg/mL solution* 17 5.22 1.1 0.55mL

7 22.5 9.8 4.9mL 18 3.48 0.7 0.35mL

8 21.1 8.4 4.2mL Switch to mirtazapine 0.5mg/mL dilution*

9 19.6 7.2 3.6mL 19 1.74 0.3 0.6mL

10 17.6 6.0 3.0mL 20 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*Where a liquid preparation is not available a suspension can be made up as outlined above.
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C. Slower taper with up to 1 percentage points of α-2 occupancy between each step – 
with reductions made every 2–4 weeks.

Step
rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume

1 32.8 45 Use tablets 14 22.3 9.6 4.8mL 28 10.3 2.5 1.25mL

2 32 37.5 Use ½ tablets 15 21.4 8.7 4.35mL 29 9.42 2.2 1.1mL

3 31.4 33.75 Use ¼ tablets 16 20.5 8 4mL Switch to mirtazapine 0.5mg/mL 
dilution*

4 30.8 30 Use tablets 17 19.7 7.3 3.65mL 30 8.56 1.95 3.9mL

Switch to mirtazapine 2mg/mL solution* 18 18.8 6.6 3.3mL 31 7.7 1.7 3.4mL

5 30.2 27 13.5mL 19 18 6 3mL 32 6.85 1.47 2.94mL

6 29.5 24 12mL 20 17.1 5.5 2.75mL 33 5.99 1.25 2.5mL

7 28.6 21 10.5mL 21 16.3 5 2.5mL 34 5.14 1.04 2.08mL

8 27.6 18.2 9.1mL 22 15.4 4.6 2.3mL 35 4.28 0.85 1.7mL

9 26.6 16.0 8.0mL 23 14.6 4.2 2.1mL 36 3.42 0.66 1.32mL

10 25.7 14.2 7.1mL 24 13.7 3.8 1.9mL 37 2.57 0.48 0.96mL

11 24.8 12.8 6.4mL 25 12.8 3.4 1.7mL 38 1.71 0.31 0.62mL

12 24 11.6 5.8mL 26 12 3.1 1.55mL 39 0.9 0.15 0.3mL

13 23.1 10.5 5.25mL 27 11.1 2.8 1.4mL 40 0 0 0

See further steps in the  
middle column

See further steps in the 
right-hand column

RO = receptor occupancy
*Where a liquid preparation is not available a suspension can be made up as outlined above.
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Moclobemide

Trade names: Aurorix, Manerix.
Description: Moclobemide is a reversible inhibitor of monoamine oxidase (MAO), pri-
marily type A (RIMA). This action reduces the rate of neuronal breakdown of noradren-
aline, dopamine and serotonin.1

Withdrawal effects: Moclobemide withdrawal has not been evaluated in a randomised 
controlled trial, but an analysis of calls regarding withdrawal problems to a helpline 
(normalised to number of prescriptions) places it in a high-risk category.2,3

Peak plasma: 1 hour.1

Half‐ life 1–4 hours; this increases with higher doses due to saturation of the metabolic 
 pathways.1 Despite its short plasma half‐ life the pharmacodynamic action of a single 
dose persists for approximately 16 hours.4 The manufacturer recommends dosing two 
or three times a day, after meals.1 Once a day or every‐ other‐ day dosing is not recom-
mended for tapering because the large reductions in plasma levels could give rise to 
withdrawal effects.
Receptor occupancy: The relationship between dose of moclobemide and the occu-
pancy of monoamine oxidase (MAO‐ A) is hyperbolic.5 This applies to its occu-
pancy of other receptors because these relationships are dictated by the law of mass 
action.6 Antidepressants show a hyperbolic pattern between dose and clinical 
effects,7 which may be relevant to withdrawal effects from moclobemide. Dose 
reductions made by linear amounts (e.g. 300 mg, 225mg, 150mg, 75mg, 0mg) will 
cause increasingly large reductions in effect which may cause increasingly severe 
withdrawal effects (Figure  2.29a). To produce equal‐ sized reductions in receptor 
occupancy will require hyperbolically reducing doses (Figure 2.29b),8 which informs 
the reductions presented.
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Figure 2.29 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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Available formulations: Moclobemide is available as tablets.

tablets

Dosage UK europe USA Australia Canada

100mg – – – – ✓

150mg ✓ ✓ – ✓ ✓

300mg ✓ ✓ – ✓ ✓

Off‐ label options Guidelines for people who cannot swallow tablets (e.g. the NEWT guide-
lines in the UK) suggest that moclobemide tablets can be crushed and dispersed in water for 
administration as an off‐ label use.9 A 1mg/mL suspension could be made by adding water to 
a 150mg tablet to make up 150mL. The process of dispersion can be made easier by crushing 
the tablet with a spoon or a pestle and mortar. The suspension should be shaken vigorously 
before use. When evenly dispersed, 1mL of this suspension will contain 1mg of the drug. As 
the stability of the suspension cannot be assured it should be consumed immediately, and any 
unused suspension discarded. Other options to make up smaller doses include compounding 
liquids or smaller formulations of tablets, such as ‘tapering strips’.10

Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 2mg of moclobemide a 1mg/mL 
suspension can be used, made up as outlined above. The volume of 1mg/mL liquid 
required to give a dose of 2mg of moclobemide is 2/1 = 2mL.
Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can 
taper if performed carefully. Each reduction should be made when the withdrawal 
symptoms from the previous reduction have largely resolved so that subsequent reduc-
tions do not lead to cumulative withdrawal symptoms. Withdrawal symptoms should 
be tolerable and last at most a couple of weeks (see Figure 2.9). Allowing for a sufficient 
observation period, reductions can therefore be made about every 2 to 4 weeks. If with-
drawal symptoms are moderately severe or take longer than a couple of weeks to 
resolve, dose reductions should be postponed until symptoms resolve and then made 
more gradual by choosing a slower tapering rate. If severe withdrawal symptoms occur 
then the patient should return to a higher dose, wait until symptoms resolve and there-
after taper at a slower rate.

Suggested taper schedules for moclobemide

A. A faster taper with up to 8 percentage points of MAO‐ A occupancy between each step 
(approximate length: 5–10 months). Patients who have been on the medication for 
only a few weeks will probably be able to taper more quickly and might follow every 
second or third step of this regimen, and make reductions every few days or so. For 
people who have only taken an antidepressant for a few weeks, the duration of the 
taper should not be longer than the period that the patient has been on the drug. For 
example, if moclobemide is taken for 3 weeks the taper should be less than 3 weeks.
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B. A moderate taper with up to 4.6 percentage points of MAO‐ A occupancy between 
each step (approximate length: 10–20 months).

C. A slower taper with up to 2.2 percentage points of MAO‐ A occupancy between 
each step (approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of taper-
ing. Such a regimen could be constructed by placing intermediate steps in regimen 
C. For example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 
1.5mg, 1mg, 0.5mg, 0mg. Further intermediate steps could also be added. 
Microtapering (tapering by a small amount each day, rather than by larger reduc-
tions every 2–4 weeks) is another possible approach (see benzodiazepines chapter 
for further details). 

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. Faster taper with up to 8 percentage points of MAO‐ A occupancy between each 
step – with  reductions made every 2– 4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 80 600 Use tablets 6 39 50 25mL twice daily

2 73 300 Use tablets 7 31 35 17.5mL twice daily

3 62 150 Use tablets 8 23 23 11.5mL twice daily

Switch to moclobemide 1mg/mL suspension 9 16 14 7mL twice daily

4 54 100 50mL twice daily 10 7.8 6 3mL twice daily

5 47 70 35mL twice daily 11 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.11,12
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B. Moderate taper with up to 4.6 percentage points of MAO‐ A occupancy between 
each step – with reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 80.1 600 Use tablets 11 44.3 65 32.5mL twice daily

2 77.6 450 Use tablets 12 39.9 55 27.5mL twice daily

Switch to moclobemide 1mg/mL suspension 13 35.4 45 22.5mL twice daily

3 75.7 370 185mL twice daily 14 31 35 17.5mL twice daily

4 73 300 150mL twice daily* 15 26.6 28 14mL twice daily

5 68.9 230 115mL twice daily* 16 22.1 21 10.5mL twice daily

6 64.8 180 90mL twice daily 17 17.7 16 8mL twice daily

7 62 150 75mL twice daily* 18 13.3 11 5.5mL twice daily

8 57.6 120 60mL twice daily 19 8.7 7 3.5mL twice daily

9 53.1 95 47.5mL twice daily 20 4.4 3.5 1.75mL twice daily

10 48.7 80 40mL twice daily 21 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, could be made up by using tablets or ½ tablets

C. Slower taper with up to 2.2 percentage points of MAO‐ A occupancy between each 
step – with reductions made every 2–4 weeks.

Step
rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume

1 80.1 600 Use tablets 14 57.3 118 59mL BD 28 26.6 28 14mL BD

Switch to moclobemide 1mg/mL 
suspension

15 55.3 107 53.5 BD 29 24.4 24 12mL BD

2 78.1 475 237.5mL BD 16 53.1 97 48.5mL BD 30 22.1 21 10.5mL BD

3 76.4 400 200mL BD 17 50.9 87 43.5mL BD 31 19.9 18 9mL BD

4 74.9 350 175mL BD 18 48.7 79 39.5mL BD 32 17.7 15.5 7.75mL BD

5 73 300 150mL BD* 19 46.5 71 35.5mL BD 33 15.5 13 6.5mL BD

6 71.8 275 137.5mL BD 20 44.3 64 32mL BD 34 13.3 11 5.5mL BD

7 70.5 250 125mL BD 21 42.1 58 29mL BD 35 11.1 9 4.5mL BD

8 68.9 225 112.5mL BD* 22 39.9 53 26.5mL BD 36 8.9 7.2 3.6mL BD

9 67.1 200 100mL BD 23 37.6 48 24mL BD 37 6.6 5.4 2.7mL BD

10 64.8 175 87.5mL BD 24 35.4 43 21.5mL BD 38 4.4 3.6 1.8mL BD

11 63.5 160 80mL BD 25 33.2 39 19.5mL BD 39 2.2 1.8 0.9mL BD

12 61.4 145 72.5mL BD 26 31 35 17.5mL BD 40 0 0 0

13 59.3 130 65mL BD 27 28.8 31 15.5mL BD

See further steps in the  
middle column

See further steps in the  
right-hand column

RO = receptor occupancy
*Alternatively, could be made up by using tablets or ½ tablets
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Figure 2.30 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.

Nortriptyline

Trade names: Pamelor, Allegron, Avently.
Description: Nortriptyline is a tricyclic antidepressant and the principal active metabo-
lite of  amitriptyline.1 Nortriptyline strongly inhibits NET and  moderately inhibits SERT.2 
It also inhibits the activity of histamine, 5‐ hydroxytryptamine and acetylcholine.2

Withdrawal effects: In a structured analysis tricyclic antidepressants were placed in a 
high risk category for withdrawal effects.3 Nortriptyline was responsible for about 
the same number of calls regarding issues with withdrawal to a medication helpline 
(normalised to prescription numbers) as most SSRIs.4

Peak plasma: 7 to 8.5 hours.2

Half‐ life: Approximately 26 hours. According to the manufacturer nortriptyline should 
be taken 3 to 4 times per day, however they do mention the possibility of once per day 
dosing.5 Every‐ other‐ day dosing is not recommended for tapering because of large reduc-
tions in plasma levels caused by such a regimen, which might lead to withdrawal effects.
Receptor occupancy: The relationship between dose of nortriptyline and the occupancy 
of one of its principal targets the norepinephrine transporter (NET) is hyperbolic.6 
Antidepressants also show a hyperbolic pattern between dose and clinical effects,7 which 
may be relevant to withdrawal effects from nortriptyline. Dose reductions made by lin-
ear amounts (e.g. 100mg, 75mg, 50mg, 25mg, 0mg) will cause increasingly large reduc-
tions in effect which may cause increasingly severe withdrawal effects (Figure 2.30a). 
To produce equal‐ sized reductions in effect on NET occupancy will require hyperboli-
cally reducing doses (Figure  2.30b),8 which informs the reductions presented. This 
hyperbolic pattern of effect also applies to its occupancy of its other receptor targets as 
well, because these relationships are dictated by the law of mass action.9 There may be 
some differences in the precise dose‐ related activity between receptor targets but the 
hyperbolic  relationship remains. Consequently, the regimens given below (based on NET 
occupancy) will be broadly suitable for other receptor occupancies.
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Available formulations: Nortriptyline is available as tablets, capsules and in liquid form 
as nortriptyline hydrochloride.

tablets

Dosage UK europe USA Australia Canada

10mg ✓ ✓ – ✓ –

25mg ✓ ✓ – ✓ –

50mg ✓ ✓ – – –

Capsules

Dosage UK europe USA Australia Canada

10mg – – ✓ – ✓

25mg – – ✓ – ✓

50mg – – ✓ – –

75mg – – ✓ – –

Liquid

Dosage UK europe USA Australia Canada

25mg/5mL (5mg/mL) ✓(250mL) ✓(250mL) – – –

10mg/5mL (2mg/mL) ✓(250mL) ✓(250mL) ✓(473mL) – –

Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 2mg of nortriptyline the 2mg/mL 
original solution can be used. The volume of 2mg/mL liquid required to give a dose of 
2mg of nortriptyline is 2/2 = 1mL.
Off‐ label options: Guidelines for people who cannot swallow tablets (e.g. the NEWT 
guidelines in the UK) suggest that nortriptyline tablets can be dispersed in water for 
administration as an off‐ label use, and that tablets take about 1–2 minutes to disperse.10 
A 1mg/mL suspension could be made by adding water to a 50mg tablet to make up a 
50mL suspension. The suspension should be shaken vigorously before use. As its stabil-
ity cannot be assured, it should be consumed immediately, and any unused suspension 
discarded. Other options to make up small doses include compounding smaller dose 
tablets, including ‘tapering strips’.11

Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can 
taper if performed carefully. Each reduction should be made when the withdrawal 
symptoms from the previous reduction have largely resolved so that subsequent reduc-
tions do not lead to cumulative withdrawal symptoms. Withdrawal symptoms should 
be tolerable and last at most a couple of weeks (see Figure 2.9). Allowing for a sufficient 
observation period, reductions can therefore be made about every 2 to 4 weeks. If with-
drawal symptoms are moderately severe or take longer than a couple of weeks to 
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resolve, dose reductions should be postponed until symptoms resolve and then made 
more gradual by choosing a slower tapering rate. If severe withdrawal symptoms occur 
then the patient should return to a higher dose, wait until symptoms resolve and there-
after taper at a slower rate.

Suggested taper schedules for nortriptyline

A. A faster taper with up to 5.2 percentage points of NET occupancy between each 
step ( approximate length: 5–10 months). Patients who have been on the medication 
for only a few weeks will probably be able to taper more quickly and might follow 
every second or third step of this regimen, and make reductions every few days or 
so. Normally the duration of the taper should not be longer than the period that the 
patient has been on the drug for people who have only taken it for a few weeks. For 
example, if nortriptyline is taken for 3 weeks the taper should be less than 3 weeks.

B. A moderate taper with 3 percentage points of NET occupancy between each step 
(approximate length: 10–20 months).

C. A slower taper with 1.5 percentage points of NET occupancy between each step 
(approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of tapering. 
Such a regimen could be constructed by placing intermediate steps in regimen C. For 
example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 
1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. Faster taper with up to 5.2 percentage points of NET occupancy between each 
step – with reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 51.4 150 Use tablets 7 24.6 17.5 8.75mL

2 47.7 100 Use tablets 8 19.7 12.5 6.25mL

3 44.6 75 Use tablets 9 14.8 8.5 4.25mL

4 39.4 50 Use tablets 10 9.8 5 2.5mL

Switch to nortriptyline 2mg/mL solution 11 4.9 2.5 1.25mL

5 34.4 35 17.5mL** 12 0 0 0

6 29.5 25 12.5mL**

See further steps in the right-hand column

RO = receptor occupancy
*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.12,13

**Alternatively, fractions of tablets could be used to make up these doses.
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B. Moderate taper with up to 3 percentage points of NET occupancy between each 
step – with reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 51.4 150 Use tablets 11 26.5 21 10.5mL

2 49.8 125 Use tablets 12 23.9 17.5 8.75mL

3 47.7 100 Use tablets 13 21.2 14.5 7.25mL

4 45.1 80 Use tablets 14 18.6 12 6mL

5 42.4 62.5 Use ¼ tablets* 15 15.9 9.5 4.75mL

6 39.8 50 Use tablets 16 13.3 7.5 3.75mL

7 37.1 42.5 Use ¼ tablets* 17 10.6 5.7 2.85mL

8 34.5 35 Use tablets 18 7.95 4.1 2.05mL

9 31.8 30 Use tablets 19 5.3 2.6 1.3mL

10 29.2 25 Use tablets 20 2.65 1.2 0.6mL

Switch to nortriptyline 2mg/mL solution 21 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, doses can also be achieved using the liquid form (10mg/5mL) of the drug.

C. Slower taper with up to 1.5 percentage points of NET occupancy between each 
step – with  reductions made every 2–4 weeks.

Step
rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume

1 51.4 150 Use tablets 15 33.8 34 17mL 30 15 8.9 4.45mL

2 50.1 130 Use tablets 16 32.6 31 15.5mL 31 13.8 7.9 3.95mL

3 48.8 112.5 Use ½ tablets* 17 31.3 28.5 14.25mL 32 12.5 7.0 3.5mL

4 47.6 100 Use tablets 18 30.1 26.5 13.25mL 33 11.3 6.1 3.05mL

Switch to nortriptyline 2mg/mL solution 19 28.8 24.5 12.25mL 34 10.0 5.3 2.65mL

5 46.3 87.5 43.75mL 20 27.6 22.5 11.25mL 35 8.77 4.5 2.25mL

6 45.1 77.5 38.75mL 21 26.3 20.5 10.25mL 36 7.52 3.8 1.9mL

7 43.8 70.5 35.25mL 22 25.1 19 9.5mL 37 6.26 3.1 1.55mL

8 42.6 64 32mL 23 23.8 17.5 8.75mL 38 5.01 2.4 1.2mL

9 41.3 58 29mL 24 22.5 16 8mL 39 3.76 1.8 0.9mL

10 40.1 53 26.5mL 25 21.3 14.5 7.25mL 40 2.51 1.2 0.6mL

11 38.8 48 24mL 26 20 13.3 6.65mL 41 1.25 0.6 0.3mL

12 37.6 44 22mL 27 18.8 12.1 6.05mL 42 0 0 0

13 36.3 40 20mL 28 17.5 11 5.5mL

14 35.1 37 18.5mL 29 16.3 9.9 4.95mL

See further steps in the  
middle column

See further steps in the 
right-hand column

RO = receptor occupancy
*Alternatively, doses can also be achieved using the liquid form (10mg/5mL) of the drug.
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paroxetine

Trade names: Paxil, Seroxat, Brisdelle, Pexeva.
Description: Paroxetine is a potent and one of the most specific inhibitors of SERT.1,2 It 
also has mild action as a noradrenaline reuptake inhibitor targeting NET, as well as some 
affinity for muscarinic cholinergic receptors.1 It has little affinity for alpha-1, alpha-2 and 
beta‐ adrenoceptors, dopamine (D2), 5‐ HT1-like, 5‐ HT2 and histamine (H1) receptors.1

Withdrawal effects: Paroxetine is the antidepressant perhaps most implicated in with-
drawal effects – in double‐ blind randomised controlled trials discontinuation produced 
a withdrawal syndrome (defined as four or more withdrawal symptoms) in 66%3 and 
100%4 of patients, with a mean of 7.8 and 10.1 withdrawal symptoms per patient, 
respectively. The severity and duration of these symptoms were not measured in these 
studies.3–5 In an analysis of the WHO adverse effect  database paroxetine emerged as 
high risk for withdrawal effects compared to other antidepressants, and had a stronger 
signal for risk of withdrawal than the opioid buprenorphine.6

Peak plasma: 6.4 hours.7

Half‐ life: 21 hours for the regular tablet,7 15–20 hours for extended release8 (which con-
trols the disintegration rate over 4 to 5 hours). The manufacturer recommends that par-
oxetine is administered once a day.1 Every‐ other‐ day dosing is not recommended for 
tapering because of the substantial reductions in plasma concentrations this would pro-
duce, possibly giving rise to withdrawal effects.
Receptor occupancy: The relationship between dose of paroxetine and occupancy of its 
major target SERT is hyperbolic.9 Antidepressants also show a hyperbolic  pattern 
between dose and clinical effects,10 which may be relevant to withdrawal effects from 
 paroxetine. Dose reductions made by linear amounts (e.g. 40mg, 30mg, 20mg, 10mg, 
0mg) will cause increasingly large reductions in effect which may cause increasingly 
severe withdrawal effects (Figure 2.31a). To produce equally sized reductions in effect 
on SERT occupancy will require hyperbolically reducing doses (Figure 2.31b),11 which 
informs the reductions presented. This hyperbolic pattern of effect also applies to its 
occupancy of its other receptor targets as well, because these relationships are dictated 
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Figure 2.31 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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by the law of mass action.12 There may be some differences in the precise dose‐ related 
activity between receptor targets but the hyperbolic relationship remains. Consequently, 
the regimens given below (based on SERT occupancy) will be broadly suitable for other 
receptor occupancies, such as for NET occupancy.
Available formulations: As tablets, extended‐ release tablets and liquid.

tablets*

Dosage UK europe USA Australia Canada

10mg ✓ ✓ ✓ – ✓

20mg ✓ ✓ ✓ ✓ ✓

30mg ✓ ✓ ✓ – ✓

40mg ✓ ✓ ✓ – –

*As paroxetine hydrochloride

extended‐ release tablets*

Dosage UK europe USA Australia Canada

12.5mg – – ✓ – ✓

25mg – – ✓ – ✓

37.5mg – – ✓ – ✓

*As paroxetine hydrochloride

Liquid

Dosage UK europe USA Australia Canada

20mg/10mL (2mg/mL) ✓(150mL)* – – –

10mg/5mL (2mg/mL) – – ✓ (250mL) – –

*Note that although GSK has stopped producing Seroxat (paroxetine) in liquid form, paroxetine liquid is available in the 
UK through compounding pharmacies. Please check the concentration of these liquids before using the guides below.

Dilutions: In order to make up smaller doses for tapering dilution of the solution will 
be required. Paroxetine is soluble in water (about 5mg/mL). Dilution of the stock solu-
tion should therefore be acceptable, although stability cannot be guaranteed.7,13

USA/UK dilutions* Suspension required how to prepare suspension

Doses ≥ 0.4mg 2mg/mL Original suspension

Doses <0.4mg 0.2mg/mL Mix 1mL of original oral suspension with 9mL of water

*Note: these solutions come as paroxetine hydrochloride, which is approximately bioequivalent to tablet form.

Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 0.3mg of paroxetine a 0.2mg/mL 
dilution can be used, made up as outlined above. The volume of 0.2mg/mL liquid 
required to give a dose of 0.3mg of paroxetine is 0.3/0.2 = 1.5mL.
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Off‐ label options: Guidelines for people who cannot swallow tablets (e.g. the NEWT 
guidelines in the UK,14 NHS pharmaceutical guidance15 and similar US guidance16) sug-
gest that immediate release forms of paroxetine tablets can be dispersed in water for 
administration.14 This is an off‐ label use.14 Water could be added to a 20mg tablet to make 
up a 40mL suspension (concentration 0.5mg/mL). Dispersal and suspension of the tablet 
may take some time. Suspended particles are probably tablet excipients as paroxetine 
should fully dissolve at this concentration. The tablet may be crushed with a spoon or 
pestle and mortar before mixing with water to speed up this  process.14,16 The suspension 
will have a bitter taste and a local anaesthetic effect on the mouth.14 The s uspension 
should be shaken vigorously before use. As its stability cannot be assured it should be 
consumed immediately, and any unused suspension discarded. If the controlled-release 
form is crushed it will lose its controlled-release properties and should therefore be treated 
as an immediate release  preparation.16 Other options to make up small doses include 
compounding smaller dose tablets, including ‘tapering strips’.17

Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22 
although patient preference should be respected. Sometimes an even smaller reduction to 
start with may be advisable to boost a patient’s confidence that they can taper if performed 
carefully. Each reduction should be made when the withdrawal symptoms from the previ-
ous reduction have largely resolved so that subsequent reductions do not lead to cumula-
tive withdrawal symptoms. Withdrawal symptoms should be tolerable and last at most a 
couple of weeks (see Figure 2.9). Allowing for a sufficient observation period, reductions 
can therefore be made about every 2 to 4 weeks. If withdrawal symptoms are moderately 
severe or take longer than a couple of weeks to resolve, dose reductions should be post-
poned until symptoms resolve and then made more gradual by choosing a slower tapering 
rate. If severe withdrawal symptoms occur then the patient should return to a higher dose, 
wait until symptoms resolve and thereafter taper at a slower rate.

Suggested taper schedules for paroxetine

A. A faster taper with up to 9 percentage points of SERT occupancy between each step 
(approximate length: 5–10 months). Patients who have been on the medication for 
only a few weeks will probably be able to taper more quickly and might follow every 
second or third step of this regimen, and make reductions every few days or so. For 
people who have only taken an antidepressant for a few weeks, the duration of the 
taper should not be longer than the period that the patient has been on the drug. For 
example, if paroxetine is taken for three weeks the taper should be less than 3 weeks.

B. A moderate taper with up to 5.1 percentage points of SERT occupancy between 
each step (approximate length: 10–20 months).

C. A slower taper with up to 2.8 percentage points of SERT occupancy between each 
step (approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of tapering. 
Such a regimen could be constructed by placing intermediate steps in regimen C. For 
example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 
1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
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and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.
Metabolic note Paroxetine is both a metabolic substrate and a potent inhibitor of CYP 
P450 2D6.18 As the dose is reduced this will lead to reduced inhibition (i.e. induction) of 
its metabolism thereby leading to a more rapid drop in plasma levels. This may be one 
reason that paroxetine withdrawal is especially severe and may present a rationale to 
slow rate of reduction even further, and to consider twice daily dosing at lower doses.19

A. A faster taper with up to 9 percentage points of SERT between each step – with 
reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 85 40 Use tablets 7 39 3.5 1.75mL

2 76 20 Use tablets 8 31 2.5 1.25mL**

3 71 15 Use ½ tablets* 9 23 1.8 0.9mL

4 62 10 Use tablets 10 16 1.1 0.55mL

Switch to paroxetine 2mg/mL liquid 11 7.8 0.5 0.25mL

5 54 7 3.5mL 12 0 0 0

6 47 5 2.5mL**

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, a liquid version of the drug could be used to make up these doses.
**Alternatively, a portion of a tablet may be used.

B. A moderate taper with up to 5.1 percentage points of SERT between each step – 
with reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 85.2 40 Use tablets 12 45.5 5 2.5mL

2 81.9 30 Use tablets 13 40.4 4 2mL

3 79.3 25 Use ½ tablets* 14 35.4 3.2 1.6mL

4 75.9 20 Use tablets 15 30.3 2.5 1.25mL**

5 73.6 17.5 Use ¾ tablets 16 25.3 2 1mL

6 70.7 15 Use ½ tablets* 17 20.2 1.5 0.75mL

Switch to paroxetine 2mg/mL liquid 18 15.2 1 0.5mL

7 66.9 12.5 6.25mL 19 10.1 0.64 0.32mL

8 62.3 10 5mL** Switch to paroxetine 0.2mg/mL dilution

9 58.6 8.5 4.25mL 20 5.1 0.3 1.5mL

10 55.6 7.5 3.75mL* 21 0 0 0

11 50.6 6.1 3.05mL

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, a liquid version of the drug could be used to make up these doses.
**Alternatively, a tablet or portion of a tablet may be used.



Safe Deprescribing of Antidepressants 257

C
h

A
pt

er
 2

C. A slower taper with up to 2.8 percentage points of SERT occupancy between each 
step – with  reductions made every 2–4 weeks.

Step
rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume

1 85.2 40 Use tablets 14 62.3 10 5mL** 28 27.4 2.2 1.1mL

2 83.7 35 Use ½ tablets* 15 59.9 9 4.5mL 29 24.6 1.9 0.95mL

3 81.9 30 Use tablets 16 57.4 8.1 4.05mL 30 22.6 1.7 0.85mL

4 79.4 25 Use ½ tablets* 17 55 7.3 3.65mL 31 20.5 1.5 0.75mL

Switch to paroxetine 2mg/mL liquid 18 52.2 6.5 3.25mL 32 18.3 1.3 0.65mL

5 77.8 22 11mL 19 49.8 5.9 2.95mL 33 15.9 1.1 0.55mL

6 75.9 20 10mL** 20 47.2 5.3 2.65mL 34 13.5 0.9 0.45mL

7 74.1 18 9mL 21 44.8 4.8 2.4mL 35 10.8 0.7 0.35mL

8 72 16 8mL 22 42.2 4.3 2.15mL 36 8.7 0.55 0.28mL

9 70.7 15 7.5mL 23 39.9 3.9 1.95mL 37 6.5 0.4 0.2mL

10 69.4 14 7mL 24 37.4 3.5 1.75mL Switch to paroxetine 0.2mg/mL 
dilution

11 67.9 13 6.5mL 25 34.6 3.1 1.55mL 38 4.2 0.25 1.25mL

12 66.2 12 6mL 26 32.4 2.8 1.4mL 39 1.7 0.1 0.5mL

13 64.4 11 5.5mL 27 30 2.5 1.25mL 40 0 0 0

See further steps in the  
middle column

See further steps in the 
right-hand column

RO = receptor occupancy
*Alternatively, a liquid version of the drug could be used to make up these doses.
**Alternatively, a tablet or portion of a tablet may be used.
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https://www.medicines.org.uk/emc/product/7594/smpc
https://www.newtguidelines.com/index.html
https://www.sps.nhs.uk/articles/selective-serotonin-reuptake-inhibitor-ssri-formulations-suggested-for-adults-with-swallowing-difficulties/
https://www.sps.nhs.uk/articles/selective-serotonin-reuptake-inhibitor-ssri-formulations-suggested-for-adults-with-swallowing-difficulties/
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phenelzine

Trade name: Nardil.
Description: Phenelzine is a non‐ selective and irreversible monoamine oxidase‐ A 
 (MAO-A) and‐ B (MAO-B) inhibitor (MAO‐ I) with slight preference for MAO‐ A.1

Withdrawal effects: In a structured analysis of withdrawal risk for antidepressants 
phenelzine was designated as ‘very high risk’.2 In an analysis of calls to a helpline 
for withdrawal effects from drugs (normalised to prescription numbers) phenel-
zine also emerged as one of the antidepressants most commonly causing with-
drawal effects.3

Peak plasma: 43 minutes.4

Half‐ life: 11–12 hours. The manufacturer recommends up to three times per day dos-
ing, but also suggests every‐ other‐ day dosing is reasonable.5 As phenelzine irreversibly 
inhibits MAO (and this enzyme needs to be regenerated) its pharmacodynamic half‐ life 
may be as long as one week (or perhaps longer), similar to that estimated for tranylcy-
promine.6 Every‐ other‐ day dosing or dosing at even greater intervals may be reasonable 
because of this long pharmacodynamic half‐ life.
Receptor occupancy: The relationship between dose of phenelzine and the occupancy 
of MAO‐ A is hyperbolic.7,8 This pattern also applies to its occupancy of other recep-
tor targets such as MAO‐ B, as dictated by the law of mass action.9 Antidepressants 
also show a hyperbolic pattern between dose and clinical effects,10 which may be rel-
evant to  withdrawal effects from phenelzine. Dose reductions made by linear amounts 
(e.g. 30  mg, 22.5mg, 15mg, 7.5mg, 0mg) will cause increasingly large reductions 
in  receptor occupancy which may cause increasingly severe withdrawal effects 
(Figure 2.32a). To produce equal‐ sized reductions in effect on MAO‐ A occupancy will 
require hyperbolically reducing doses (Figure 2.32b),11 which informs the reductions 
presented.
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Figure 2.32 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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Available formulations: Phenelzine is available as tablets.

tablets

Dosage UK europe USA Australia Canada

15mg ✓ ✓ ✓ ✓ ✓

Off‐ label options: Guidelines for people who cannot swallow tablets (e.g. the NEWT 
guidelines in the UK,12 based on local hospital policies and information direct from the 
manufacturer and similar USA guidance)13 suggest that phenelzine tablets can be crushed13 
and mixed in water for administration as an off‐ label use. A 1mg/mL suspension could be 
made by adding water to a 15mg tablet to make up 15mL. The tablet may be crushed 
with a spoon or pestle and mortar before  mixing with water to speed up this process. This 
should be shaken vigorously before  administration. Phenelzine is unstable in water, so 
administration should be immediate,12 and any unused  suspension discarded.
Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 2mg of phenelzine a 1mg/mL suspension 
can be used, made up as outlined above. The volume of 1mg/mL liquid required to give a 
dose of 2mg phenelzine is 2/1 = 2mL.
Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be respected. Each reduction should be made when 
the withdrawal symptoms from the previous reduction have largely resolved so that 
subsequent reductions do not lead to cumulative withdrawal symptoms. Withdrawal 
symptoms should be tolerable and last at most a couple of weeks (see Figure 2.9). As 
the pharmacodynamic half‐ life of phenelzine is about 1 week, this may delay the onset 
of withdrawal symptoms and represent a partial ‘self‐ tapering’ effect. Therefore it may 
be best to make every second reduction in the regimens suggested below at spacing of 
6 to 8 weeks rather than each step at intervals of 2 to 4 weeks as for most other antide-
pressants. If withdrawal symptoms are moderately severe or take longer than a couple 
of weeks to resolve, dose reductions should be postponed until symptoms resolve and 
then made more gradual by choosing a slower tapering rate. If severe withdrawal symp-
toms occur then the patient should return to a higher dose, wait until symptoms resolve 
and thereafter taper at a slower rate.

taper schedules for phenelzine

A. A faster taper with up to 10.1 percentage points of MAO‐ A occupancy between each 
step (approximate length: 5–10 months). Patients who have been on the medication 
for only a few weeks will probably be able to taper more quickly and might follow 
every second or third step of this regimen, and make reductions every few days or so. 
For people who have only taken an antidepressant for a few weeks, the duration of the 
taper should not be longer than the period that the patient has been on the drug. For 
example, if phenelzine is taken for 3 weeks the taper should be less than 3 weeks.

B. A moderate taper with up to 5 percentage points of MAO‐ A occupancy between 
each step (approximate length: 10–20 months).

C. A slower taper with up to 2.5 percentage points of MAO‐ A occupancy between 
each step (approximate length: 20–40 months).
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D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of tapering. 
Such a regimen could be constructed by placing intermediate steps in regimen C. For 
example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 
1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. Faster taper with up to 10.1 percentage points of MAO‐ A occupancy between each 
step – with reductions made every 2–4 weeks.*,**

Step rO (%) Dose (mg) Volume Alternative approach using tablets

1 90.6 60 Use tablets Use tablets

2 82.9 30 Use tablets Use tablets

Switch to 1mg/mL suspension –

3 78.4 22.5 22.5mL*** Use ½ tablet

4 70.7 15 15mL*** Use tablets

5 60.6 10 10mL 1 tablet and ½ tablet alternating days

6 50.5 6.3 6.3mL Tablets 3 times/week (e.g. Mon, Wed, Fri)

7 40.4 4.2 4.2mL Tablets 2 times/week (e.g. Mon, Thurs)

8 30.3 2.7 2.7mL ¼ tablet 5 times/week (e.g. weekdays)

9 20.2 1.6 1.6mL ¼ tablet 3 times/week

10 10.1 0.7 0.7mL ¼ tablet, once every 5 days

11 0 0 0 0

RO = receptor occupancy
*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.14,15

**Because of the long pharmacodynamic half‐ life of phenelzine, a reasonable approach would be to make every second 
reduction outlined here at intervals of 6–8 weeks in case of delayed onset withdrawal effects (and taking into account its 
‘self‐ tapering’ properties).
***Alternatively, a tablet or ½ tablet could be administered.
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B. Moderate taper with up to 5 percentage points of MAO‐ A occupancy between each 
step – with reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 90.6 60 Use tablets 11 44.1 4.9 4.9mL

2 87.9 45 Use tablets 12 39.2 4 4mL

3 82.9 30 Use tablets 13 34.3 3.2 3.2mL

4 78.4 22.5 Use ½ tablets 14 29.4 2.6 2.6mL

Switch to 1mg/mL suspension 15 24.5 2 2mL

5 73.5 17 17mL 16 19.6 1.5 1.5mL

6 68.6 14 14mL 17 14.7 1.05 1.05mL

7 63.7 11 11mL 18 9.8 0.66 0.66mL

8 58.8 8.9 8.9mL 19 4.9 0.32 0.32mL

9 53.9 7.3 7.3mL 20 0 0 0

10 49 6 6mL

See further steps in the right-hand column

RO = receptor occupancy
*Because of the long pharmacodynamic half‐ life of phenelzine, a reasonable approach would be to make every sec-
ond reduction outlined here at intervals of 6–8 weeks in case of delayed onset withdrawal effects (and taking into 
account its ‘self‐ tapering’ properties).

C. Slower taper with 2.5 percentage points of MAO‐ A occupancy between each step – 
with reductions made every 2–4 weeks.*

Step
rO 
(%)

Dose 
(mg) Volume Step

rO 
(%)

Dose 
(mg) Volume Step

rO 
(%)

Dose 
(mg) Volume

1 90.6 60 Use tablets 14 63.7 10.9 10.9mL 28 29.4 2.58 2.58mL

2 89.4 52.5 Use ½ tablets** 15 61.2 9.81 9.81mL 29 26.9 2.29 2.29mL

3 87.9 45 Use tablets 16 58.8 8.85 8.85mL 30 24.5 2.01 2.01mL

4 85.8 37.5 Use ½ tablets** 17 56.3 8.01 8.01mL 31 22 1.76 1.76mL

5 84.5 33.75 Use ¼ tablets** 18 53.9 7.25 7.25mL 32 19.6 1.51 1.51mL

6 82.9 30 Use tablets 19 51.4 6.58 6.58mL 33 17.1 1.28 1.28mL

Switch to 1mg/mL suspension 20 49 5.96 5.96mL 34 14.7 1.05 1.05mL

7 80.9 26.25 26.25mL*** 21 46.5 5.4 5.4mL 35 12.2 0.84 0.84mL

8 78.4 22.5 22.5mL*** 22 44.1 4.9 4.9mL 36 9.8 0.65 0.65mL

9 75.9 19.6 19.6mL 23 41.6 4.43 4.43mL 37 7.35 0.49 0.49mL

10 73.5 17.2 17.2mL 24 39.2 4 4mL 38 4.9 0.32 0.32mL

11 71 15.2 15.2mL 25 36.7 3.61 3.61mL Switch to 0.1mg/mL suspension

12 68.6 13.6 13.6mL 26 34.3 3.24 3.24mL 39 2.45 0.16 1.6mL

13 66.1 12.1 12.1mL 27 31.8 2.9 2.9mL 40 0 0 0

See further steps in the  
middle column

See further steps in the 
right-hand column

RO = receptor occupancy
*Because of the long pharmacodynamic half‐ life of phenelzine, a reasonable approach would be to make every 
second reduction outlined here at intervals of 6–8 weeks in case of delayed onset withdrawal effects (and taking into 
account its ‘self‐ tapering’ properties).
**Alternatively, this could be made up with liquid.
***Alternatively, this could be made up with fractions of tablets.
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Figure 2.33 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.

Sertraline

Trade names: Zoloft, Lustral.
Description: Sertraline is an SSRI with SERT as its major target. It has only very weak 
effects on noradrenaline and dopamine  reuptake.1 It has no affinity for muscarinic, 
serotonergic, dopaminergic, adrenergic, or histaminergic receptors.1

Withdrawal effects: In a double‐ blind randomised controlled trial of sertraline discon-
tinuation in people who had used the drug for more than 3 months, 59% of patients met 
criteria for a withdrawal syndrome (four or more withdrawal symptoms), although this 
study did not measure severity or duration of these symptoms.2 Two other double‐ blind 
randomised controlled trials found that sertraline withdrawal was experienced by 58% 
and 60% of patients.3,4 After 8 weeks of treatment 34.3% of patients were observed to 
have at least moderately severe withdrawal effects when the medication was stopped.4 
Longer term treatment is associated with increased incidence of withdrawal symptoms 
of greater severity.5 In an analysis of the WHO adverse effect database sertraline emerged 
as at moderate risk for withdrawal effects compared to other antidepressants.6

Peak plasma: 4.5 to 8.4 hours.1

Half‐ life: About 26 hours.1 Every‐ other‐ day dosing is not recommended for tapering 
because of the substantial reductions in plasma concentrations this would produce, 
possibly giving rise to withdrawal effects.
Receptor occupancy: The relationship between dose of sertraline and occupancy of its major 
target SERT is hyperbolic.7 This applies to other receptor targets as well because this rela-
tionship is dictated by the law of mass action.8 Antidepressants also show a hyperbolic 
 pattern between dose and clinical effects,9 which may be relevant to withdrawal effects from 
sertraline. Dose reductions made by linear amounts (e.g. 100mg, 75mg, 50mg, 25mg, 0mg) 
will cause increasingly large reductions in effect which may cause increasingly severe with-
drawal effects (Figure 2.33a). To produce equal‐ sized reductions in effect on SERT occu-
pancy will require  hyperbolically reducing doses (Figure  2.33b),10 which informs the 
reductions presented.
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Available formulations: As tablets, capsules and liquid.

tablets*

Dosage UK europe USA Australia Canada

25 mg ✓ ✓ ✓ – –

50 mg ✓ ✓ ✓ ✓ –

100 mg ✓ ✓ ✓ ✓ –

*As sertraline hydrochloride.

Capsules

Dosage UK europe USA Australia Canada

25 mg – – – – ✓

50 mg – – – – ✓

100 mg – – – – ✓

Liquid

Dosage UK europe USA Australia

20mg/mL – – ✓ (60mL)** –

100mg/5mL (20mg/mL) ✓ (60mL)* – – –

*In the UK, a liquid form of sertraline hydrochloride is now licensed and does not require any special storage 
 conditions.11

**In the USA, liquid form of sertraline hydrochloride (20mg/mL) is approximately bioequivalent to tablet form. It is 
recommended to be stored at 20°C to 25°C (68°F to 77°F).12

Dilutions: In the UK and USA, the manufacturer advises the solution must be 
diluted before use.11,12 It recommends using either water, ginger ale, lemon/lime 
soda, lemonade or orange juice only. After mixing a slight haze may appear, 
which is normal.11,12 The patient can either use the dropper provided or a syringe 
to be more precise. The FDA and MHRA labels advise the dose to be taken ‘imme-
diately’ after mixing, which could be considered meaning within an hour of 
preparation.11,12
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Dilutions* Solution required how to prepare solution

Doses ≥ 4mg 20mg/mL Original solution

Doses ≥ 0.4mg, <4mg 2mg/mL Mix 0.5mL of original oral solution

with 4.5mL of water or juice

Doses <0.4mg 0.2mg/mL Mix 0.5mL of original oral solution

with 49.5mL of water or juice

*Note: these drops come as sertraline hydrochloride which is approximately bioequivalent to tablet form.12

Worked example: To illustrate how the below volumes were calculated in the regi-
mens given we provide a worked example. To make up 3mg of sertraline a 2mg/mL 
dilution can be used, made up as outlined above. The liquid is bioequivalent to the 
tablet so 3mg of the drug in liquid form is required. The volume of 2mg/mL liquid 
required to give a dose of 3mg of sertraline is 3/2 = 1.5mL.
Off‐ label options: Guidelines for people who cannot swallow tablets (e.g. the NEWT 
guidelines13 and NHS pharmaceutical guidance in the UK14 and similar USA guid-
ance)15 suggest that sertraline tablets can be dispersed in water for administration.13 
The tablets disperse in 1 to 5 minutes. The resulting suspension may have a bitter 
taste and an anaesthetic effect on the tongue, so advise caution and take care with 
hot foods after administration.13 This represents an off‐ label use. A 1mg/mL suspen-
sion could be made by adding water to a 50mg tablet to make up 50mL. This should 
be shaken vigorously before use. As its stability cannot be assured it should be 
 consumed immediately, and any unused suspension discarded. Other options to 
make up small doses include compounding smaller dose tablets, including ‘tapering 
strips’.16

Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 
2.22  although patient preference should be taken into account. Sometimes an even 
smaller reduction to start with may be advisable to boost a patient’s confidence that 
they can taper if performed carefully. Each reduction should be made when the with-
drawal symptoms from the previous reduction have largely resolved so that subsequent 
reductions do not lead to cumulative withdrawal symptoms. Withdrawal symptoms 
should be tolerable and last at most a couple of weeks (see Figure 2.9). Allowing for a 
sufficient observation period, reductions can therefore be made about every 2 to 
4 weeks. If withdrawal symptoms are moderately severe or take longer than a couple of 
weeks to resolve, dose reductions should be postponed until symptoms resolve and then 
made more gradual by choosing a slower tapering rate. If severe withdrawal symptoms 
occur then the patient should return to a higher dose, wait until symptoms resolve and 
thereafter taper at a slower rate.
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Suggested taper schedules for sertraline

A. A faster taper with up to 10 percentage points of SERT occupancy between each 
step (approximate length: 5–10 months). Patients who have been on the medication 
for only a few weeks will probably be able to taper more quickly and might follow 
every second or third step of this regimen, and make reductions every few days or 
so. For people who have only taken an antidepressant for a few weeks, the duration 
of the taper should not be longer than the period that the patient has been on the 
drug. For example, if sertraline is taken for 3 weeks the taper should be less than 
3 weeks.

B. A moderate taper with up to 5 percentage points of SERT occupancy between each 
step (approximate length: 10–20 months).

C. A slower taper with up to 2.6 percentage points of SERT occupancy between each 
step (approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of tapering. 
Such a regimen could be constructed by placing intermediate steps in regimen C. For 
example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 
1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further 
details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable  throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. A faster taper with up to 10 percentage points of SERT between each step – with 
reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 89 200 Use tablets 7 40 6 0.3mL

2 85 100 Use tablets 8 30 4 0.2mL

3 80 50 Use tablets Switch to sertraline 2mg/mL dilution

4 70 25 Use tablets 9 20 2 1mL

Switch to sertraline 20mg/mL liquid 10 10 1 0.5mL

5 60 15 0.75mL 11 0 0 0

6 50 10 0.5mL

See further steps in the right-hand column

RO = receptor occupancy
*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.17,18
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B. A moderate taper with up to 5 percentage points of SERT between each step – with 
reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 89 200 Use tablets 12 46 8.0 0.4mL

2 85 100 Use tablets Switch to sertraline 2mg/mL dilution

3 83 75 Use tablets 13 42 6.5 3.25mL

4 80 50 Use tablets 14 37 5.3 2.65mL

Switch to sertraline 20mg/mL liquid 15 33 4.3 2.15mL

5 77 40 2mL 16 28 3.4 1.7mL

6 73 32 1.6mL 17 23 2.6 1.3mL

7 70 25 1.25mL* 18 19 2.0 1mL

8 65 19 0.95mL 19 14 1.4 0.7mL

9 60 15 0.75mL 20 9 0.9 0.45mL

10 56 12 0.6mL 21 5 0.4 0.2mL

11 51 9.8 0.49mL 22 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, tablets or fragments of tablets could be used.

C. A slower taper with up to 2.6 percentage points of SERT occupancy between each 
step – with reductions made every 2–4 weeks.

Step
rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume

1 88.5 200 Use tablets 15 60.7 15 0.75mL 29 26.7 3.2 1.6mL

2 87.5 150 Use tablets 16 58.2 13.3 0.67mL 30 24.2 2.8 1.4mL

3 85.4 100 Use tablets 17 55.8 12 0.6mL 31 21.8 2.4 1.2mL

4 83.4 75 Use tablets 18 53.4 10.7 0.54mL 32 19.4 2.1 1.05mL

Switch to sertraline 20mg/mL liquid 19 51.0 9.6 0.48mL 33 17.4 1.8 0.9mL

5 81.5 60 3mL 20 48.5 8.6 0.43mL 34 15.0 1.5 0.75mL

6 79.7 50 2.5mL* Switch to sertraline 2mg/mL dilution 35 12.4 1.2 0.6mL

7 78.3 44 2.2mL 21 46.2 7.8 3.9mL 36 10.1 0.95 0.48mL

8 76.4 38 1.9mL 22 43.8 7 3.5mL Switch to sertraline 0.2mg/mL dilution

9 74.5 33 1.65mL 23 41.2 6.3 3.15mL 37 7.6 0.7 3.5mL

10 72.7 29 1.45mL 24 38.8 5.6 2.8mL 38 5.1 0.45 2.25mL

11 70.3 25 1.25mL* 25 36.3 5 2.5mL 39 2.5 0.22 1.1mL

12 67.9 22 1.1mL 26 33.9 4.4 2.2mL 40 0 0 0

13 65.5 19 0.95mL 27 31.5 4 2.0mL

14 63.3 17 0.85mL 28 29.1 3.6 1.8mL

See further steps in the  
middle column

See further steps in the 
right-hand column

RO = receptor occupancy
*Alternatively, tablets or fragments of tablets could be used.
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Figure 2.34 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.

tranylcypromine

Trade name: Parnate.
Description: Tranylcypromine is a non‐ selective and irreversible monoamine oxidase A 
and B inhibitor (MAO‐ I) with slight preference for MAO‐ B.1

Withdrawal effects: Tranylcypromine is recognised to cause physical dependence, with-
drawal and addiction.2 In a structured analysis of withdrawal risk for antidepressants 
tranylcypromine was designated ‘very high risk’.3 In an analysis of calls to a helpline for 
withdrawal effects from drugs (normalised to prescription numbers) tranylcypromine 
also emerged as one of the antidepressants most commonly causing withdrawal effects.4

Peak plasma: 2.5 hours.5

Half‐ life: The elimination half‐ life is 2 hours. However, as tranylcypromine irreversibly 
inhibits MAO (and this enzyme needs to be regenerated) the pharmacodynamic half‐ life 
has been estimated to be about one week (or perhaps longer).6 The manufacturer rec-
ommends two or three times per day dosing.1 Every‐ other‐ day dosing (or even more 
seldom dosing) may be reasonable because of the long pharmacodynamic half‐ life.
Receptor occupancy: The relationship between dose of tranylcypromine and the occu-
pancy of MAO‐ B is hyperbolic.7 This hyperbolic pattern also applies to its occupancy 
of other receptors, including MAO‐ A, as this relationship is dictated by the law of mass 
action.8 Antidepressants also show a hyperbolic pattern between dose and clinical 
effects,9 which may be relevant to withdrawal effects from tranylcypromine. Dose 
reductions made by linear amounts (e.g. 20mg, 15mg, 10mg, 5mg, 0mg) will cause 
increasingly large reductions in MAO‐ A receptor occupancy which may cause increas-
ingly severe withdrawal effects (Figure 2.34a). To produce equal‐ sized reductions in 
effect on MAO‐ B occupancy will require hyperbolically reducing doses (Figure 2.34b),10 
which informs the reductions presented.
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Available formulations: Tranylcypromine is available as tranylcypromine sulfate in tablets.

tablets

Dosage UK europe USA Australia Canada

10mg ✓ ✓ ✓ ✓ ✓

Off‐ label options: Advice for patients who cannot swallow tablets11 suggests that tra-
nylcypromine tablets can be crushed and mixed with water for administration. This 
solution could be used to make up the small doses suggested below. For example, a 
1mg/mL solution could be made by  adding water to a 10mg tablet to make up 10mL as 
tranylcypromine is soluble in water (1.49mg/mL).12 The tablet may be crushed with a 
spoon or pestle and mortar before mixing with water to speed up this process. The solu-
tion should be shaken vigorously before use. As its stability cannot be assured it should 
be consumed immediately, and any unused solution discarded. Alternatively some com-
pounding pharmacies may be able to make up smaller dose formulations, including 
‘tapering strips’ as an option.13

Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 2mg of tranylcypromine a 1mg/mL 
suspension can be used, made up as outlined above. The volume of 1mg/mL liquid 
required to give a dose of 2mg of tranylcypromine is 2/1 = 2mL.
Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be respected. Sometimes an even smaller reduction 
to start with may be advisable to boost a patient’s confidence that they can taper if 
performed carefully. Each reduction should be made when the withdrawal symptoms 
from the previous reduction have largely resolved so that subsequent reductions do not 
lead to cumulative withdrawal symptoms. Withdrawal symptoms should be tolerable 
and last at most a couple of weeks (see Figure 2.9). As the pharmacodynamic half‐ life 
of tranylcypromine is about one week, this may delay the onset of withdrawal symp-
toms and represent a partial ‘self‐ tapering’ effect. Therefore it may be best to make 
every second reduction in the regimens suggested below at spacing of 6 to 8 weeks 
rather than each step at intervals of 2 to 4 weeks as for most other antidepressants. 
If withdrawal symptoms are moderately severe or take longer than a couple of weeks 
to resolve, dose reductions should be postponed until symptoms resolve and then made 
more gradual by choosing a slower tapering rate. If severe withdrawal symptoms occur 
then the patient should return to a higher dose, wait until symptoms resolve and there-
after taper at a slower rate.

taper schedules for tranylcypromine

A. A faster taper with up to 10 percentage points of MAO‐ B occupancy between each 
step (approximate length: 5–10 months). Patients who have been on the medication 
for only a few weeks will probably be able to taper more quickly and might do every 
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second or third step of this regimen, and make reductions every few days or so. 
Normally the duration of the taper should not be longer than the period that the 
patient has been on the drug for people who have only taken it for a few weeks. For 
example, if tranylcypromine is taken for 3 weeks the taper should be less than 3 weeks.

B. A moderate taper with up to 5 percentage points of MAO‐ B occupancy between 
each step (approximate length: 10–20 months).

C. A slower taper with up to 2.5 percentage points of MAO‐ B occupancy between each 
step (approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of tapering. 
Such a regimen could be constructed by placing intermediate steps in regimen C. For 
example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 
1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further details). 

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. Faster taper with up to 10 percentage points of MAO‐ B occupancy between each 
step – with reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 82 30 Use tablets  6 35 3.5 3.5mL

2 75 20 Use tablets  7 26 2.3 2.3mL

3 60 10 Use tablets  8 17 1.4 1.4mL

Switch to 1mg/mL suspension  9 8.6 0.6 0.6mL

4 52 7 7mL 10 0 0 0

5 43 5 5mL**

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, it may be advisable to make every second reduction in this regime at intervals of 6–8 weeks in order to 
give time for delayed onset withdrawal effects to arise due to the long pharmacodynamic half‐ life.
**Alternatively, could be administered as half tablets.
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B. Moderate taper with up to 5 percentage points of MAO‐ B occupancy between each 
step – with reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 82.1 30 Use tablets 11 39.9 4.3 4.3mL

2 79.2 25 Use ½ tablets 12 35.5 3.6 3.6mL

3 75.3 20 Use tablets 13 31 2.9 2.9mL

Switch to 1mg/mL suspension 14 26.6 2.4 2.4mL

4 70.9 16 16mL 15 22.2 1.9 1.9mL

5 66.5 13 13mL 16 17.7 1.4 1.4mL

6 62 10.9 10.9mL 17 13.3 1 1mL

7 57.6 8.9 8.9mL 18 8.86 0.65 0.65mL

8 53.2 7.4 7.4mL 19 4.43 0.3 0.3mL

9 48.7 6.2 6.2mL 20 0 0 0

10 44.3 5.2 5.2mL

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively it may be advisable to make every second reduction in this regime at intervals of 6–8 weeks in order to 
give time for delayed onset withdrawal effects to arise due to the long pharmacodynamic half‐ life.
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C. Slower taper with 2.5 percentage points of MAO‐ B occupancy between each step – 
with reductions made every 2–4 weeks.**

Step
rO  
(%)

Dose 
(mg) Volume Step

rO  
(%)

Dose 
(mg) Volume Step

rO  
(%)

Dose 
(mg) Volume

1 82.1 30 Use Tablets 14 54.7 7.9 7.9mL 28 25.3 2.21 2.21mL

Switch to 1mg/mL suspension 15 52.6 7.3 7.3mL 29 23.2 1.97 1.97mL

2 80 26 26mL 16 50.5 6.7 6.7mL 30 21 1.75 1.75mL

3 77.8 23 23mL 17 48.4 6.1 6.1mL 31 18.9 1.53 1.53mL

4 75.3 20 20mL** 18 46.3 5.6 5.6mL 32 16.8 1.33 1.33mL

5 73.3 18 18mL 19 44.2 5.2 5.2mL 33 14.7 1.13 1.13mL

6 71.5 16 16mL 20 42.1 4.8 4.8mL 34 12.6 0.95 0.95mL

7 68.9 14.5 14.5mL 21 40 4.4 4.4mL 35 10.5 0.77 0.77mL

8 66.5 13 13mL 22 37.9 4 4mL 36 8.42 0.6 0.6mL

9 64.3 11.8 11.8mL 23 35.8 3.6 3.6mL 37 6.31 0.44 0.44mL

10 62.3 10.8 10.8mL 24 33.7 3.3 3.3mL 38 4.21 0.29 0.29mL

11 60.4 10 10mL** 25 31.6 3 3mL Switch to 0.1mg/mL suspension

12 58.4 9.2 9.2mL 26 29.5 2.73 2.73mL 39 2.1 0.14 1.4mL

13 56.8 8.5 8.5mL 27 27.4 2.47 2.47mL 40 0 0 0

See further steps in the  
middle column

See further steps in the 
right-hand column

RO = receptor occupancy
*Alternatively it may be advisable to make every second reduction in this regime at intervals of 6–8 weeks in order to 
give time for delayed onset withdrawal effects to arise due to the long pharmacodynamic half‐ life.
**Alternatively, these doses could be administered as tablets or half, or three‐ quarter tablets.
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trazodone

Trade names: Desyrel, Molipaxin.
Description: Trazodone is a triazolopyridine derivative that inhibits SERT, and is an 
antagonist at serotonin type 2 receptors.1 It is also an antagonist at histamine and 
alpha‐ 1  adrenergic receptors, amongst other targets.1

Withdrawal effects: There have not been controlled studies of withdrawal effects from 
trazodone but there are published case studies.2 Trazodone was classified as lower risk 
for withdrawal effects based on calls regarding withdrawal to a pharmacy help line 
(normalised to prescription numbers).3

Peak plasma: 1– 2 hours.1

Half‐ life: Ranges from 5–13 hours.4 According to the manufacturer trazodone should 
be taken in divided doses during the day. It is often taken at night because of its hyp-
notic effects. Every‐ other‐ day dosing is not recommended for tapering because of its 
short half‐ life, as this can lead to substantial reductions in plasma levels which might 
give rise to withdrawal effects. Extended‐ release tablets extend the duration of action 
to 24 hours,5 allowing for once per day administration.
Receptor occupancy: The relationship between dose of trazodone and occupancy of 
one of its targets, SERT, is hyperbolic.6 Antidepressants also show a hyperbolic pattern 
between dose and clinical effects,7 which may be relevant to withdrawal effects from 
trazodone. Dose reductions made by linear amounts (e.g. 150mg, 112.5mg, 75mg, 
37.5mg, 0mg) will cause increasingly large reductions in receptor occupancy which 
may cause increasingly severe withdrawal effects (Figure  2.35a). To produce equal‐ 
sized reductions in effect on SERT occupancy will require hyperbolically reducing doses 
(Figure 2.35b),8 which informs the reductions presented. This hyperbolic pattern also 
applies to its occupancy of its other target receptors because of the law of mass 
action.9 Consequently, there may be some differences in the precise dose‐ related 
activity between receptors but the hyperbolic relationship remains. It is expected that 
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Figure 2.35 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms 
of effect on receptor occupancy) than previous reductions.
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the regimens given below (based on SERT  occupancy) will be broadly suitable for other 
receptor occupancies, such as H1 histamine.
Available formulations: Trazodone is available as trazodone hydrochloride in capsules, 
tablets, extended‐ release tablets and as a liquid.4,10,11

Capsules

Dosage UK europe USA Australia Canada

50mg ✓ ✓ – – –

100mg ✓ ✓ – – –

tablets

Dosage UK europe USA Australia Canada

50mg – – ✓ – ✓

100mg – – ✓ – ✓

150mg ✓ ✓ ✓ – ✓

300mg – – ✓ – ✓

extended‐ release tablets

Dosage UK europe USA Australia Canada

50mg – – ✓ – –

100mg – – ✓ – –

150mg – – – – ✓

300mg – – – – ✓

Liquid form

Dosage UK europe USA Australia Canada

50mg/5mL (10mg/mL) ✓ – – – –

Dilutions: With smaller doses a dilution of the solution will be required. The manufac-
turer instructs that the oral solution should not be mixed with fluids other than water.

Dilutions Solution required how to prepare solution

Doses ≥2 mg 10mg/mL Original solution

Doses <2 mg, ≥0.4mg 2mg/mL Add 1mL of original solution to 4mL of water
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Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 1mg of trazodone a 2mg/mL dilution 
can be used, made up as outlined above. The volume of 2mg/mL liquid required to give 
a dose of 1mg of trazodone is 1/2 = 0.5mL.
Off‐ label options: Although not recommending it, guidelines for people who cannot 
swallow tablets (e.g. the NEWT guidelines in the UK)12 mention the possibility of cap-
sules being opened and diluted in water, as an off‐ label use.12 The taste is unpleasant 
and the drug has a local anaesthetic effect in the mouth. Any cloudiness of the solution 
is probably a consequence of insoluble capsule excipients. A 2mg/mL suspension could 
be made by emptying the contents of a 50mg capsule into 25mL of water. This suspen-
sion should be shaken vigorously before use. As its stability cannot be assured it should 
be consumed immediately, and any unused suspension discarded.

Guidance in the USA advises that the tablets can be crushed and mixed with water 
for administration.13 Water could be added to a 150mg tablet to make up 75mL, yield-
ing a 2mg/mL suspension.13 The tablet may be crushed with a spoon or pestle and 
mortar before mixing with water to speed up this process. This suspension should be 
shaken vigorously before use. As its stability cannot be assured it should be consumed 
immediately, and any unused suspension discarded. Other options include a com-
pounding pharmacy making up a liquid or smaller formulations of tablets.
Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be respected. Sometimes an even smaller reduction to 
start with may be advisable to boost a patient’s confidence that they can taper if performed 
carefully. Each reduction should be made when the withdrawal symptoms from the previ-
ous reduction have largely resolved so that subsequent reductions do not lead to cumula-
tive withdrawal symptoms. Withdrawal symptoms should be tolerable and last at most a 
couple of weeks (see Figure 2.9). Allowing for a sufficient observation period, reductions 
can therefore be made about every 2 to 4 weeks. If withdrawal symptoms are moderately 
severe or take longer than a couple of weeks to resolve, dose reductions should be post-
poned until symptoms resolve and then made more gradual by choosing a slower tapering 
rate. If severe withdrawal symptoms occur then the patient should return to a higher dose, 
wait until symptoms resolve and thereafter taper at a slower rate.

Suggested taper schedules for trazodone

A. A faster taper with up to 12.5 percentage points of SERT occupancy between each 
step with reductions made every 2–4 weeks (approximate length: 5–10 months). 
Patients who have been on the medication for only a few weeks will probably be 
able to taper more quickly and might follow every second or third step of this regi-
men and make reductions every few days or so. For people who have only taken an 
antidepressant for a few weeks, the duration of the taper should not be longer than 
the period that the patient has been on the drug.

B. A moderate taper with up to 6 percentage points of SERT occupancy between each 
step with reductions made every 2–4 weeks (approximate length: 10–20 months).

C. A slower taper with up to 2.5 percentage points of SERT occupancy between each 
step with reductions made every 2–4 weeks (approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of tapering. 
Such a regimen could be constructed by placing intermediate steps in regimen C. For 
example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 
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1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. Faster taper with up to 12.5 percentage points of SERT occupancy between each 
step – with reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 97.3 600 Use tabs or caps 6 62.5 30 3mL

2 94.7 300 Use tabs or caps 7 50 15 1.5mL

3 90 150 Use tabs or caps 8 37.5 10 1mL

4 81.8 75 Use tabs or caps 9 25 5 0.5mL

5 75 50 Use tabs or caps 10 12.5 2.5 0.25mL

Switch to trazodone 10mg/mL solution** 11 0 0 0

See further steps in the right-hand column

RO = receptor occupancy, caps = capsules, tabs = tablets
*For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.14,15

**When the manufacturer’s liquid is not available, a suspension can be made as an off‐ label option, as outlined above.

B. Moderate taper with up to 6 percentage points of SERT occupancy between each 
step – with reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 97.3 600 Use tabs or caps 11 49.4 16 1.6mL

2 94.7 300 Use tabs or caps 12 43.9 13 1.3mL

3 90 150 Use tabs or caps 13 38.4 10 1mL

4 85.7 100 Use tabs or caps Switch to trazodone 2mg/mL dilution*

Switch to trazodone 10mg/mL solution* 14 32.9 8.1 4.05mL

5 81.8 70 7mL 15 27.4 6.3 3.15mL

6 76.8 50 5mL** 16 21.9 4.7 2.35mL

7 71.3 40 4mL 17 16.5 3.3 1.65mL

8 65.8 32.5 3.25mL 18 11 2.1 1.05mL

9 60.4 25 2.5mL** 19 5.5 1 0.5mL

10 54.9 20 2mL 20 0 0 0

See further steps in the right-hand column

RO = receptor occupancy, caps = capsules, tabs = tablets
*When the manufacturer’s liquid is not available, a suspension can be made as an off‐label option, as outlined above.
**Alternatively, this could be given as a tablet of half tablet.
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C. Slower taper with up to 2.5 percentage points of SERT occupancy between each 
step – with reductions made every 2–4 weeks.

Step
rO  
(%)

Dose 
(mg) Volume Step

rO  
(%)

Dose 
(mg) Volume Step

rO  
(%)

Dose 
(mg) Volume

1 97.3 600 Use tabs or caps 14 64.9 31 3.1mL 27 32.4 8 4mL

2 94.8 300 Use tabs or caps 15 62.4 28 2.8mL 28 29.9 7.1 3.55mL

3 92.3 200 Use tabs or caps 16 59.9 25 2.5mL** 29 27.4 6.3 3.15mL

4 89.8 150 Use tabs or caps 17 57.4 22 2.2mL 30 24.9 5.5 2.75mL

Switch to trazodone 10mg/mL 
solution*

18 54.9 20 2mL 31 22.5 4.8 2.4mL

5 87.3 110 11mL Switch to trazodone 2mg/mL 
dilution*

32 20 4.1 2.05mL

6 84.8 93 9.3mL 19 52.4 18.3 9.15mL 33 17.5 3.5 1.75mL

7 82.3 78 7.8mL 20 49.9 16.6 8.3mL 34 15 2.9 1.45mL

8 79.8 66 6.6mL 21 47.4 15 7.5mL 35 12.5 2.3 1.15mL

9 77.3 57 5.7mL 22 44.9 13.6 6.8mL 36 10.0 1.8 0.9mL

10 74.8 50 5mL** 23 42.4 12.3 6.15mL 37 7.5 1.3 0.65mL

11 72.4 44 4.4mL 24 39.9 11.1 5.55mL 38 5.0 0.8 0.4mL

12 69.9 39 3.9mL 25 37.4 10 5mL 39 2.5 0.4 0.2mL

13 67.4 34 3.4mL 26 34.9 9 4.5mL 40 0 0 0

See further steps in the  
middle column

See further steps in the 
right-hand column

RO = receptor occupancy, caps = capsules, tabs = tablets
*When the manufacturer’s liquid is not available, a suspension can be made as an off‐ label option, as outlined above.
**Alternatively, this could be given as a tablet or half tablet.
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Venlafaxine

Trade names: Effexor, Alventa, Amphero, Depefex, Efexor, Foraven, Majoven, Politid, 
Sunveniz, Tonpular, Trevilor, Venadex, Venaxx, Vencarm, Venlablue, Venlaclic, 
Venladex, Venlasoz, Vensir, ViePax.
Description: Venlafaxine is an SNRI with SERT and NET as its major targets.1 It weakly 
inhibits dopamine re-uptake and has virtually no affinity for muscarinic, cholinergic, 
histaminergic and α1‐ adrenergic receptors.1

Withdrawal effects: Venlafaxine is classified in the high risk category for withdrawal 
effects in a number of analyses.2–4 In a randomised controlled trial of venlafaxine given 
for 8 weeks, 71% (44/62) of patients had withdrawal symptoms after a 2 week taper.5 
After discontinuation following 8 weeks of medication use, 38.7% of patients were 
judged to have withdrawal symptoms that were moderately severe, 3.2% to be severe 
and 1.6% to be very severe.5 Severe effects are likely to be more common after longer‐ 
term use.4 This study only followed up people for 2 weeks after stopping, so overall 
duration of symptoms was not measured.5 In an analysis of the WHO adverse effect 
database venlafaxine emerged as high risk for withdrawal effects compared to other 
antidepressants, and had a stronger signal for risk of withdrawal than the opioid 
buprenorphine.6

Peak plasma: Venlafaxine is extensively metabolised to O‐ desmethylvenlafaxine (ODV). 
After immediate‐ release venlafaxine administration, the peak plasma concentrations of 
venlafaxine and ODV occur at 2 and 3 hours, respectively. For the modified‐ release 
form of venlafaxine peak plasma concentrations of venlafaxine and ODV are attained 
within 5.5 hours and 9 hours, respectively.1

Half‐ life: Venlafaxine is extensively metabolised, primarily to the active metabo-
lite, ODV. The elimination half‐ lives of venlafaxine and ODV are approximately 
5 hours and 11 hours, respectively.1 The half‐ lives of the immediate‐ release version 
and modified‐ release version are the same but the modified‐ release spheroids release 
the drug slowly in the digestive tract, extending the absorption half life to 7.5 to 
13.9 hours. Every‐ other‐ day dosing is not recommended for tapering because of the 
substantial reductions in plasma concentrations this would produce, possibly giving 
rise to withdrawal effects. Patients who take immediate‐ release formulations of 
 venlafaxine (including liquid versions) may need to take their dose two (or even 
three) times a day because of the short half‐ life.
Receptor occupancy: The relationship between dose of venlafaxine and occupancy of 
one of its major targets, SERT, is hyperbolic.7 The relationship with occupancy of other 
receptors will also be hyperbolic according to the law of mass action.8 Antidepressants 
also show a hyperbolic pattern between dose and clinical effects,9 which may be rele-
vant to withdrawal effects from venlafaxine. Dose reductions made by linear amounts 
(e.g. 150mg, 112.5mg, 75mg, 37.5mg, 0mg) will cause increasingly large reductions in 
effect which may cause increasingly severe withdrawal effects (Figure 2.36a). To pro-
duce an equal‐ sized reduction in effect on SERT occupancy will require hyperbolically 
reducing doses (Figure 2.36b),10 which informs the reductions presented. This hyper-
bolic pattern also applies to its occupancy of its other target receptors because of the 
law of mass action.8 Consequently, there may be some differences in the precise dose‐
related activity between receptors but the hyperbolic relationship remains. It is expected 
that the regimens given below (based on SERT occupancy) will be broadly suitable for 
other receptor occupancies, such as NET.



Safe Deprescribing of Antidepressants 281

C
h

A
pt

er
 2

Available formulations: Supplied as tablets in immediate‐ release and modified-release 
tablet forms, in capsules as a modified‐ release form and as a liquid.

tablets (immediate release)*

Dosage UK europe USA Australia Canada

25mg – ✓ ✓ – –

37.5mg ✓ ✓ ✓ ✓ ✓

50mg – ✓ ✓ – ✓

75mg ✓ ✓ ✓ ✓ ✓

150mg – – ✓ ✓ –

225mg – – ✓ – –

*Tablets supplied as venlafaxine hydrochloride.

tablets (modified release)*

Dosage UK europe USA Australia Canada

37.5mg ✓ ✓ ✓ – –

75mg ✓ ✓ ✓ – –

112.5mg – – ✓ – –

150mg ✓ ✓ ✓ – –

225mg ✓ ✓ ✓ – –

300mg ✓ ✓ – – –

*Tablets supplied as venlafaxine hydrochloride.
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Figure 2.36 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms 
of effect on receptor occupancy) than previous reductions.
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Capsules (modified release)*

Dosage UK europe USA Australia Canada

37.5mg ✓ ✓ ✓ ✓ ✓

75mg ✓ ✓ ✓ ✓ ✓

150mg ✓ ✓ ✓ ✓ ✓

225mg ✓ ✓ – – –

300mg ✓ – – – –

*Capsules supplied as venlafaxine hydrochloride.

Liquid

Dosage UK* europe USA Australia Canada

37.5mg/5mL (7.5mg/mL) ✓ (150mL) – – – –

75mg/5mL (15mg/mL) ✓ (150mL) – – – –

*In UK, liquid form of venlafaxine hydrochloride – is approximately bioequivalent to tablet form. It is recommended 
that it is not stored at temperatures above 25°C (77°F).11

Dilutions: In the UK, to make the solution into a usable form for many doses dilutions 
will be required. As the liquid solution is dissolved in water and the solubility of venla-
faxine hydrochloride is 572mg/mL in water11 further dilution in water should be accept-
able in terms of drug solubility. As its stability cannot be assured it should be consumed 
immediately, and any unused mixture discarded.

UK dilutions* Solution required how to prepare solution

Doses ≥1.5mg 7.5mg/mL Original solution

Doses ≥0.15mg, <1.5mg 0.75mg/mL Mix 0.5mL of original solution with 4.5mL of water

Doses <0.15mg 0.075mg/mL Mix 0.5mL of original solution with 49.5mL of water

*Note: this solution comes as venlafaxine hydrochloride which is approximately bioequivalent to tablet form.

Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example to make up 1mg of venlafaxine. The liquid is bio-
equivalent to the tablet so 1mg of drug in liquid form is required. This will require a 
0.75mg/mL solution, prepared as above. Concentration = mass/volume, so volume = mass/
concentration. Therefore, volume = 1/0.75 = 1.33mL (rounded to the nearest 0.01mL).
Off‐ label options: Most venlafaxine capsules contain small spheroid beads coated in a 
membrane that controls diffusion of the drug, and is not pH‐ dependent.12 The manu-
facturer advises that the capsule may be carefully opened and the contents sprinkled on 
to a spoonful of apple sauce.12 If the beads are not crushed then their absorption profile 
is unaffected by this process.13

Small doses of venlafaxine can be obtained from these beads but the process is com-
plicated. It involves first emptying out a capsule. The beads from the capsule can be 
weighed or counted. This should be done with clean and dry hands (or using an 
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 instrument like a ruler). The number of beads to be taken will need to be placed back 
into the original capsule or another gelatine capsule bought from a pharmacy or online. 
The beads should not be swallowed without a capsule as there are some reports of 
throat irritation occurring,14 and should not be chewed as this will remove their 
extended-release properties.

Each capsule contains the same weight of drug but, because the beads vary in size, they 
may have different numbers of beads. The regimens given below (in mg) can then be con-
verted into the number of beads required. For example, if a 37.5mg capsule contains, on 
average, 250 beads, then to achieve a dose of 5mg 33 beads are needed (rounded to the 
nearest bead). There are various tools to help with these calculations available online.

Alternatively, guidelines for people who cannot swallow tablets (e.g. the NEWT guide-
lines in the UK,15 based on local hospital policies and information direct from the manu-
facturer, and similar USA guidance)16 suggest that immediate-release tablets of venlafaxine 
can be crushed and dispersed in water.15,17 Water could be added to a 37.5mg instant 
release tablet to make up 37.5mL to yield a 1mg/mL suspension. The tablet may be crushed 
with a spoon or pestle and mortar before mixing with water to speed up this process. The 
suspension should be shaken vigorously before use. It should be taken in two divided doses 
per day because of its short half‐ life. As its stability cannot be assured it should be con-
sumed immediately, and any unused suspension discarded. Other options to make up small 
doses include compounding smaller dose tablets, including ‘tapering strips’.18

Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 
2.22,  although patient preference should be taken into account. Sometimes an even 
smaller reduction to start with may be advisable to boost a patient’s confidence that 
they can taper if performed carefully. Each reduction should be made when the with-
drawal symptoms from the previous reduction have largely resolved so that subsequent 
reductions do not lead to cumulative withdrawal symptoms. Withdrawal symptoms 
should be tolerable and last at most a couple of weeks (see Figure 2.9). Allowing for 
a  sufficient observation period, reductions can therefore be made about every 2 to 
4 weeks. If withdrawal symptoms are moderately severe or take longer than a couple of 
weeks to resolve, dose reductions should be postponed until symptoms resolve and then 
made more gradual by choosing a slower tapering rate. If severe withdrawal symptoms 
occur then the patient should return to a higher dose, wait until symptoms resolve and 
thereafter taper at a slower rate.

Suggested taper schedules for venlafaxine

A. A faster taper with up to 10 percentage points of SERT between each step (approxi-
mate length: 6–10 months). Patients who have been on the medication for only a 
few weeks will probably be able to taper more quickly and might follow every sec-
ond or third step of this regimen, and make reductions every few days or so. For 
people who have only taken an antidepressant for a few weeks, the duration of the 
taper should not be longer than the period that the patient has been on the drug. For 
example, if venlafaxine is taken for 3 weeks the taper should be less than 3 weeks.

B. A moderate taper with up to 5 percentage points of SERT between each step 
(approximate length: 10–20 months).

C. A slower taper with up to 2.5 percentage points of SERT between each step (approx-
imate length: 20–40 months).
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D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of tapering. 
Such a regimen could be constructed by placing intermediate steps in regimen C. For 
example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 
1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. Faster taper with 10 percentage points of SERT between each step – with reductions 
made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 88 300 Use tablets/capsules 7 49 6.9 0.46mL (twice daily)

2 87 150 Use tablets/capsules 8 39 4.5 0.3mL (twice daily)

3 84 75 Use tablets/capsules Switch to venlafaxine 0.75mg/mL dilution*

4 78 37.5 Use tablets/capsules 9 29 2.85 1.9mL (twice daily)

Switch to venlafaxine 7.5mg/mL solution* 10 20 1.65 1.1mL (twice daily)

5 68 18 1.2mL (twice daily)** 11 10 0.75 0.50mL (twice daily)

6 59 10.8 0.72mL (twice daily) 12 0 0 Stop Taper

See further steps in the right-hand column

RO = receptor occupancy
*If a manufacturer’s solution is not available, then off‐ label options for making up small doses including measuring 
out beads or making a suspension are outlined above.
**Alternatively, one‐ quarter of a 37.5mg instant release tablet could be taken twice a day.
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B. Moderate taper with 5 percentage points of SERT between each step – with reduc-
tions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 88.4 300 Use tablets/capsules 14 41.1 4.9 0.33mL (twice daily)

2 86.7 150 Use tablets/capsules 15 36.9 4 0.27mL (twice daily)

3 83.6 75 Use tablets/capsules 16 32.8 3.3 0.22mL (twice daily)

Switch to venlafaxine 7.5mg/mL solution Switch to venlafaxine 0.75mg/mL dilution

4 80.7 50 3.33mL (twice daily)** 17 28.7 2.7 1.80mL (twice daily)

5 78.0 37.5 2.50mL (twice daily)** 18 24.6 2.2 1.47mL (twice daily)

6 73.9 27 1.80mL (twice daily) 19 20.5 1.7 1.13mL (twice daily)

7 69.8 20 1.33mL (twice daily) 20 16.4 1.3 0.87mL (twice daily)

8 65.7 16 1.07mL (twice daily) 21 12.3 0.92 0.61mL (twice daily)

9 61.6 13 0.87mL (twice daily) 22 8.2 0.58 0.39mL (twice daily)

10 57.5 10 0.67mL (twice daily) Switch to venlafaxine 0.075mg/mL dilution

11 53.4 8.4 0.56mL (twice daily) 23 4.1 0.28 1.87mL (twice daily)

12 49.3 7 0.47mL (twice daily) 24 0 0 0

13 45.2 5.8 0.39mL (twice daily)

See further steps in the right-hand column

RO = receptor occupancy
*If a manufacturer’s solution is not available, then off‐ label options for making up small doses including measuring 
out beads or making a suspension are outlined above.
**Alternatively, a capsule or tablet, or portion of a tablet can be used. If this is immediate release then it should be 
taken twice a day in divided portions.
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C. Slower taper with 2.5 percentage points of SERT occupancy between each step – with 
reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 88.4 300 Use tablets/capsules 25 41.7 5 0.33mL (twice daily)

2 86.7 150 Use tablets/capsules 26 39.8 4.6 0.31mL (twice daily)

3 85.7 112.5 Use tablets/capsules 27 37.8 4.2 0.28mL (twice daily)

4 83.6 75 Use tablets/capsules 28 35.7 3.8 0.25mL (twice daily)

Switch to venlafaxine 7.5mg/mL solution* 29 33.9 3.5 0.23mL (twice daily)

5 81.5 55 3.67mL (twice daily) 30 32.0 3.2 0.21mL (twice daily)

6 79.8 45 3.00mL (twice daily) Switch to venlafaxine 0.75mg/mL dilution*

7 77.6 37.5 2.50mL (twice daily)** 31 30.0 2.9 1.93mL (twice daily)

8 75.7 30.4 2.03mL (twice daily) 32 27.9 2.6 1.73mL (twice daily)

9 73.7 26 1.73mL (twice daily) 33 25.6 2.3 1.53mL (twice daily)

10 71.7 22.6 1.51mL (twice daily) 34 23.5 2.05 1.37mL (twice daily)

11 69.7 19.8 1.32mL (twice daily) 35 21.3 1.8 1.2mL (twice daily)

12 67.7 17.5 1.17mL (twice daily) 36 19.5 1.6 1.07mL (twice daily)

13 65.7 15.6 1.04mL (twice daily) 37 17.5 1.4 0.93mL (twice daily)

14 63.7 14 0.93mL (twice daily) 38 16.0 1.25 0.83mL (twice daily)

15 61.7 12.6 0.84mL (twice daily) 39 14.4 1.1 0.73mL (twice daily)

16 59.7 11.4 0.76mL (twice daily) 40 12.7 0.95 0.63mL (twice daily)

17 57.7 10.4 0.69mL (twice daily) 41 10.9 0.8 0.53mL (twice daily)

18 55.7 9.4 0.63mL (twice daily) 42 9.1 0.65 0.43mL (twice daily)

19 53.8 8.6 0.57mL (twice daily) 43 7.1 0.5 0.33mL (twice daily)

20 51.8 7.8 0.52mL (twice daily) 44 5.1 0.35 0.23mL (twice daily)

21 49.8 7.2 0.48mL (twice daily) Switch to venlafaxine 0.075mg/mL dilution*

22 47.8 6.6 0.44mL (twice daily) 45 3.0 0.2 1.33mL (twice daily)

23 45.8 6 0.40mL (twice daily) 46 1.5 0.1 0.67mL (twice daily)

24 43.8 5.5 0.37mL (twice daily) 47 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*If a manufacturer’s solution is not available, then off‐ label options for making up small doses including measuring 
out beads or making a suspension are outlined above.
**Alternatively, a capsule or tablet can be used. If this is instant release then it should be taken twice a day in divided 
portions.



Safe Deprescribing of Antidepressants 287

C
h

A
pt

er
 2

references
1. Dexcel Pharma. Venlafaxine 37.5 mg tablets. https://www.medicines.org.uk/emc/product/773/smpc (accessed 15 October 2022).

2. Henssler J, Heinz A, Brandt L, Bschor T. Antidepressant withdrawal and rebound phenomena. Dtsch Arztebl Int 2019; 116: 355–61.

3. Quilichini J‐ B, Revet A, Garcia P, et al. Comparative effects of 15 antidepressants on the risk of withdrawal syndrome: a real‐ world study 

using the WHO pharmacovigilance database. J Affect Disord 2021; 297: 189–93.

4. Horowitz MA, Framer A, Hengartner MP, Sørensen A, Taylor D. Estimating risk of antidepressant withdrawal from a review of published 

data. CNS Drugs 2022; published online 14 December. doi:10.1007/s40263‐ 022‐ 00960‐ y.

5. Sir A, D’Souza RF, Uguz S, et al. Randomized trial of sertraline versus venlafaxine XR in major depression: efficacy and discontinuation 

symptoms. J Clin Psychiatry 2005; 66: 1312–20.

6. Gastaldon C, Schoretsanitis G, Arzenton E, et al. Withdrawal syndrome following discontinuation of 28 antidepressants: pharmacovigilance 

analysis of 31,688 reports from the WHO spontaneous reporting database. Drug Saf 2022; 45: 1539–49.

7. Sørensen A, Ruhé HG, Munkholm K. The relationship between dose and serotonin transporter occupancy of antidepressants – a systematic 

review. Mol Psychiatry 2022; 27: 192–201.

8. Holford N. Pharmacodynamic principles and the time course of delayed and cumulative drug effects. Transl Clin 2018; 26: 56–59.

9. Furukawa TA, Cipriani A, Cowen PJ, Leucht S, Egger M, Salanti G. Optimal dose of selective serotonin reuptake inhibitors, venlafaxine, and 

mirtazapine in major depression: a systematic review and dose‐ response meta‐ analysis. The Lancet Psychiatry 2019; 6: 601–9.

10. Horowitz MA, Taylor D. Tapering of SSRI treatment to mitigate withdrawal symptoms. The Lancet Psychiatry 2019; 6: 538–46.

11. Rosemont Pharmaceuticals. Venlafaxine 75mg/5ml oral solution. https://www.medicines.org.uk/emc/product/12750/smpc (accessed 15 October 

2022).

12. Pfizer. Label for effexor XR (venlafaxine Extended‐ Release) capsules. 2017. https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/ 

020699s107lbl.pdf (accessed 15 February 2023).

13. Jain RT, Panda J, Srivastava A. Two formulations of venlafaxine are bioequivalent when administered as open capsule mixed with applesauce 

to healthy subjects. Indian J Pharm Sci 2011; 73: 510–6.

14. FDA. Memorandum: DMETS medication error postmarketing safety review: Cymbalta. Fda.gov. 2007; published online 8 March. www.fda. 

gov/media/74134/download (accessed 9 September 2022).

15. Smyth J. The NEWT guidelines for administration of medication to patients with enteral feeding tubes or swallowing difficulties website. The 

NEWT Guidelines. 2011. https://www.newtguidelines.com/index.html (accessed 7 September 2022).

16. Bostwick JR, Demehri A. Pills to powder: An updated clinician’s reference for crushable psychotropics. Curr Psychiatr 2017; 16: 46–9.

17. Brennan K. Selective serotonin reuptake inhibitor (SSRI) formulations suggested for adults with swallowing difficulties. SPS – Specialist 

Pharmacy Service. 2021; published online 1  July. https://www.sps.nhs.uk/articles/selective‐ serotonin‐ reuptake‐ inhibitor‐ ssri‐ formulations‐  

suggested‐ for‐ adults‐ with‐ swallowing‐ difficulties/ (accessed 19 September 2022).

18. Groot PC, van Os J. How user knowledge of psychotropic drug withdrawal resulted in the development of person‐ specific tapering medica-

tion. Ther Adv Psychopharmacol 2020; 10: 204512532093245.

https://www.medicines.org.uk/emc/product/773/smpc
https://www.medicines.org.uk/emc/product/12750/smpc
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/020699s107lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/020699s107lbl.pdf
http://www.fda.gov/media/74134/download
http://www.fda.gov/media/74134/download
https://www.newtguidelines.com/index.html
https://www.sps.nhs.uk/articles/selective-serotonin-reuptake-inhibitor-ssri-formulations-suggested-for-adults-with-swallowing-difficulties/
https://www.sps.nhs.uk/articles/selective-serotonin-reuptake-inhibitor-ssri-formulations-suggested-for-adults-with-swallowing-difficulties/


C
h

A
pt

er
 2

288 The Maudsley® Deprescribing Guidelines

Vilazodone

Trade name: Viibryd.
Description: Vilazodone binds with high affinity to SERT and is also as a 5‐ HT1A recep-
tor partial agonist.1 It has little affinity for noradrenaline or dopamine transporters.1

Withdrawal effects: Withdrawal effects from vilazodone have been demonstrated in 
double‐ blind placebo‐ controlled randomised controlled trials after 8 weeks of treat-
ment. Withdrawal effects including nightmares, suicidal ideation, depression, anxiety 
and abnormal dreams were all more likely in the group of patients stopping vilazodone 
compared with those stopping placebo.2 The incidence of a withdrawal syndrome or its 
severity and duration have not been reported. In an analysis of the WHO adverse effect 
database, vilazodone emerged as moderate risk for withdrawal effects compared to 
other antidepressants.3

Peak plasma: 4–5 hours.1

Half‐ life: Approximately 25 hours, allowing for once per day administration.4 Every‐ 
other‐ day dosing is not recommended for tapering because of the substantial reductions 
in plasma concentrations this would produce, possibly giving rise to withdrawal 
effects.
Receptor occupancy: The relationship between dose of vilazodone and the occupancy 
of SERT, for which neuroimaging has been performed, is hyperbolic.5 This applies to its 
occupancy of other receptors because of the law of mass action.6 Antidepressants also 
show a hyperbolic pattern between dose and clinical effects,7 which may be relevant 
to withdrawal effects from vilazodone (Figure 2.37a and b). There may be some differ-
ences in the precise dose-related activity between receptor targets but the hyperbolic 
relationship remains. Consequently, the regimens given below (based on SERT occu-
pancy) will be broadly suitable for other receptor occupancies.
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Figure 2.37 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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Available formulations: Vilazodone is available as vilazodone hydrochloride in tablets.

tablets

Dosage UK europe USA Australia Canada

5mg – – ✓ – ✓

20mg – – ✓ – ✓

40mg – – ✓ – ✓

Off‐ label options: Vilazodone is provided as a standard tablet and so can be split or 
crushed in order to taper.8 It has limited solubility in water.9 A 1mg/mL suspension 
could be formed by adding water to a 20mg tablet to make up 20mL. This should be 
shaken vigorously before use. The stability of this suspension cannot be assured and so 
it should be consumed immediately after preparation and the remnants discarded. 
Compounding pharmacies may be able to make up liquid versions or compound smaller 
formulations of tablets, as for ‘tapering strips’.10

Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 2mg of vilazodone a 1mg/mL sus-
pension can be used, made up as outlined above. The volume of 1mg/mL liquid required 
to give a dose of 2mg of vilazodone is 2/1 = 2mL.
Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be taken into account. Sometimes an even smaller 
reduction to start with may be advisable to boost a patient’s confidence that they can taper 
if performed carefully. Each reduction should be made when the withdrawal symptoms 
from the previous reduction have largely resolved so that subsequent reductions do not 
lead to cumulative withdrawal symptoms. Withdrawal symptoms should be tolerable and 
last at most a couple of weeks (see Figure 2.9). Allowing for a sufficient observation period, 
reductions can therefore be made about every 2 to 4 weeks. If withdrawal symptoms are 
moderately severe or take longer than a couple of weeks to resolve, dose reductions should 
be postponed until symptoms resolve and then made more gradual by choosing a slower 
tapering rate. If severe withdrawal symptoms occur then the patient should return to a 
higher dose, wait until symptoms resolve and thereafter taper at a slower rate.

Suggested taper schedules for vilazodone

A. A faster taper with up to 10 percentage points of SERT occupancy between each 
step with reductions made every 2–4 weeks (approximate length: 5–10 months). 
Patients who have been on the medication for only a few weeks will probably be 
able to taper more quickly and might follow every second or third step of this regi-
men and make reductions every few days or so. For people who have only taken an 
antidepressant for a few weeks, the duration of the taper should not be longer than 
the period that the patient has been on the drug.

B. A moderate taper with up to 5 percentage points of SERT occupancy between each 
step with reductions made every 2–4 weeks (approximate length: 10–20 months).

C. A slower taper with up to 2.5 percentage points of SERT occupancy between each 
step with reductions made every 2–4 weeks (approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of tapering. 
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Such a regimen could be constructed by placing intermediate steps in regimen C. For 
example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 1.5mg, 
1mg, 0.5mg, 0mg. Further intermediate steps could also be added. Microtapering 
(tapering by a small amount each day, rather than by larger reductions every 2–4 
weeks) is another possible approach (see benzodiazepines chapter for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. Faster taper with up to 10 percentage points of SERT occupancy between each 
step – with reductions made every 2– 4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 69.7 40 Use tablets  7 26.4 7.5 Use ½ tablets**

2 61.9 30 Use tablets  8 19.1 5 Use tablets

3 56.8 25 Use tablets  9 10.4 2.5 Use ½ tablets**

4 50.5 20 Use tablets 10 5.5 1.25 Use ¼ tablets**

5 42.7 15 Use tablets 11 0 0 0

6 32.6 10 Use tablets

See further steps in the right-hand column

RO = receptor occupancy
*The time between each decrease may be shortened to one week if the patient is able to make the first couple of 
reductions with no withdrawal symptoms. The interval between reductions should never be less than one week 
because this might increase the risk of relapse, even in the absence of withdrawal effects.11,12

**Alternatively, a liquid or compounded version of vilazodone could be used to make up these doses, as above.

B. Moderate taper with up to 5 percentage points of SERT occupancy between each 
step – with reductions made every 2– 4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 69.7 40 Use tablets 12 32.6 10 Use tablets

2 66.1 35 Use tablets 13 29.6 8.75 Use ¾ tablets*

3 61.9 30 Use tablets 14 26.4 7.5 Use ½ tablets*

4 59.5 27.5 Use ½ tablets* 15 22.9 6.25 Use ¼ tablets*

5 56.8 25 Use tablets 16 19.1 5 Use tablets

6 53.8 22.5 Use ½ tablets* 17 14.9 3.75 Use ¾ tablets

7 50.5 20 Use tablets 18 10.4 2.5 Use ½ tablets*

8 46.9 17.5 Use ½ tablets* 19 5.5 1.25 Use ¼ tablets*

9 42.7 15 Use tablets Switch to vilazodone 1mg/mL suspension

10 38 12.5 Use ½ tablets* 20 2.7 0.6 0.6mL

11 35.4 11.25 Use ¼ tablets* 21 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, a liquid or compounded version of vilazodone could be used to make up these doses, as above.
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C. Slower taper with up to 2.5 percentage points of SERT occupancy between each 
step – with reductions made every 2– 4 weeks.

Step
rO  
(%)

Dose 
(mg) Volume Step

rO  
(%)

Dose 
(mg) Volume Step

rO  
(%)

Dose 
(mg) Volume

1 69.7 40 Use tabs 14 46.9 17.5 Use ½ tabs* 25 22.9 6.25 6.25mL

2 68 37.5 Use ½ tabs* 15 44.9 16.25 Use ¼ tabs* 26 20.6 5.5 5.5mL

3 66.1 35 Use tabs 16 42.7 15 Use tabs 27 18.3 4.75 4.75mL

4 64.1 32.5 Use ½ tabs* 17 40.4 13.75 Use ¾ tabs* 28 15.8 4 4mL

5 61.9 30 Use tabs 18 38 12.5 Use ½ tabs* 29 14.1 3.5 3.5mL

6 59.5 27.5 Use ½ tabs* Switch to vilazodone 1mg/mL 
suspension

30 12.3 3 3mL

7 58.1 26.25 Use ¼ tabs* 19 35.9 11.5 11.5mL 31 10.4 2.5 2.5mL

8 56.8 25 Use tabs* 20 33.8 10.5 10.5mL 32 8.5 2 2mL

9 55.3 23.75 Use ¾ tabs* 21 31.4 9.5 9.5mL 33 6.5 1.5 1.5mL

10 53.8 22.5 Use ½ tabs* 22 29 8.5 8.5mL 34 4.4 1 1mL

11 52.2 21.25 Use ¼ tabs* 23 27 7.75 7.75mL 35 2.3 0.5 0.5mL

12 50.5 20 Use tabs 24 25 7 7mL 36 0 0 0

13 48.8 18.75 Use ¾ tabs*

See further steps in the  
middle column

See further steps in the 
right-hand column

RO = receptor occupancy, tabs = tablets
*Alternatively, a liquid or compounded version of vilazodone could be used to make up these doses, as above.
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Vortioxetine

Trade names: Trintellix, Brintellix.
Description: Vortioxetine inhibits SERT.1 It is also thought to be a 5‐ HT3, 5‐ HT7 and 
5‐ HT1D receptor antagonist, a 5‐ HT1B receptor partial agonist, and a 5‐ HT1A receptor 
agonist. It is suspected to also have activity in the norepinephrine, dopamine, histamine, 
acetylcholine, GABA and glutamate systems.1

Withdrawal effects: Vortioxetine was classified as of moderate risk of withdrawal 
effects in a structured analysis,2 but there is a lack of trials evaluating the incidence, 
severity and duration of its withdrawal effects.3

Peak plasma: 7–11 hours.1

Half‐ life: 66 hours. According to the manufacturer vortioxetine should be taken once 
daily.1 Because of its long half‐ life every‐ other‐ day dosing should not produce signifi-
cant withdrawal effects, although this has not been formally evaluated. Less frequent 
than every‐ other‐ day dosing may precipitate withdrawal effects because of substantial 
reductions in plasma levels, possibly leading to withdrawal effects.
Receptor occupancy: The relationship between dose of vortioxetine and occupancy of 
SERT is hyperbolic.4 This hyperbolic pattern also applies to its occupancy of the other 
receptors targets because of the law of mass action.5 Antidepressants also show a hyper-
bolic pattern between dose and clinical effects,6 which may be relevant to withdrawal 
effects from vortioxetine. Dose reductions made by linear amounts (e.g. 20mg, 15mg, 
10mg, 5mg, 0mg) will cause increasingly large reductions in effect which may cause 
increasingly severe withdrawal effects (Figure 2.38a). To produce equal‐ sized reduc-
tions in effect on SERT occupancy will require hyperbolically reducing doses 
(Figure 2.38b),7 which informs the reductions presented.
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Figure 2.38 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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Available formulations: Vortioxetine is available as film‐ coated tablets.

tablets

Dosage UK europe USA Australia Canada

5mg ✓ ✓ ✓ ✓ ✓

10mg ✓ ✓ ✓ ✓ ✓

15mg – ✓ – ✓ ✓

20mg ✓ ✓ ✓ ✓ ✓

Off‐ label options: Vortioxetine comes as a film‐ coated tablet. Authoritative guidance 
from the USA for people who cannot swallow tablets advises that vortioxetine can be 
safely crushed and mixed with water for administration,8 to facilitate the tapering pro-
cess. The film coating does not confer any particular properties with respect to absorp-
tion. A 1mg/mL suspension could be made by adding water to a 10mg tablet to make 
up 10mL. The tablet can be crushed with a spoon or pestle and mortar to speed up 
disintegration. Vigorous shaking of this suspension before administration will ensure 
that the active drug is equally distributed throughout the liquid. As its stability cannot 
be assured it should be consumed immediately, and any unused suspension discarded.
Worked example: To illustrate how the volumes were calculated in the regimens given 
below we provide a worked example. To make up 2mg of vortioxetine a 1mg/mL sus-
pension can be used, made up as outlined above. The volume of 1mg/mL liquid required 
to give a dose of 2mg of vortioxetine is 2/1 = 2mL.
Deprescribing notes: Initial reductions can be estimated from Tables 2.11 and 2.22, 
although patient preference should be respected. Sometimes an even smaller reduction 
to start with may be advisable to boost a patient’s confidence that they can taper if 
performed carefully. Each reduction should be made when the withdrawal symptoms 
from the previous reduction have largely resolved so that subsequent reductions do not 
lead to cumulative withdrawal symptoms. Withdrawal symptoms should be tolerable 
and last at most a couple of weeks (see Figure 2.9). Allowing for a sufficient observa-
tion period, reductions can therefore be made about every 2 to 4 weeks. If withdrawal 
symptoms are moderately severe or take longer than a couple of weeks to resolve, dose 
reductions should be postponed until symptoms resolve and then made more gradual 
by choosing a slower tapering rate. If severe withdrawal symptoms occur then the 
patient should return to a higher dose, wait until symptoms resolve and thereafter taper 
at a slower rate.

Suggested taper schedules for vortioxetine

A. A faster taper with up to 10 percentage points of SERT occupancy between each step 
(approximate length: 5–10 months). Patients who have been on the medication for 
only a few weeks will probably be able to taper more quickly and might follow every 
second or third step of this regimen, and make reductions every few days or so. For 
people who have only taken an antidepressant for a few weeks, the duration of the 
taper should not be longer than the period that the patient has been on the drug. For 
example, if vortioxetine is taken for 3 weeks the taper should be less than 3 weeks.
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B. A moderate taper with 5 percentage points of SERT occupancy between each step 
(approximate length: 10–20 months).

C. A slower taper with 2.5 percentage points of SERT occupancy between each step 
(approximate length: 20–40 months).

D. Some patients will be unable to taper at the slowest rates shown here and will need 
to taper by even smaller decrements, thus lengthening the overall period of taper-
ing. Such a regimen could be constructed by placing intermediate steps in regimen 
C. For example, 3mg, 2mg, 1mg, 0mg could be modified to be 3mg, 2.5mg, 2mg, 
1.5mg, 1mg, 0.5mg, 0mg. Further intermediate steps could also be added. 
Microtapering (tapering by a small amount each day, rather than by larger reduc-
tions every 2–4 weeks) is another possible approach (see benzodiazepines chapter 
for further details).

Please note that none of these regimens should be seen as prescriptive – that is, it is not 
suggested that patient must strictly adhere to them. They are given as example regimens 
and are not ‘set and forget’ but should be modified in order to ensure that withdrawal 
symptoms are tolerable throughout a taper – for example intermediate steps halfway 
between the doses listed could be added to make a more gradual taper.

A. Faster taper with up to 10 percentage points of SERT occupancy between each 
step – with reductions made every 2–4 weeks.*

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 82.9 20 Use tablets 6 43.3 3.5 3.5mL

2 77.9 15 Use tablets 7 34.6 2.4 2.4mL***

3 69.3 10 Use tablets 8 26 1.6 1.6mL

Switch to vortioxetine 1mg/mL suspension 9 17.3 1 1mL

4 60.6 7 7mL** 10 8.7 0.4 0.4mL

5 52 5 5mL*** 11 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
* For longer term users, the time between each decrease may be shortened to 1 week if the patient is able to make 
the first couple of reductions with no withdrawal symptoms. The interval between reductions should never be less 
than 1 week because this might increase the risk of relapse, even in the absence of withdrawal effects.9,10

**Alternatively, this could be given as alternating day dosing of vortioxetine (due to its long elimination half‐ life). E.g. 
5mg alternating with 10mg to make approximately 7mg and 5mg every‐ other‐ day to make up 2.4mg.
***Alternatively, this could be administered as a tablet or half tablet.
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B. Moderate taper with 5 percentage points of SERT occupancy between each step – 
with reductions made every 2–4 weeks.

Step rO (%) Dose (mg) Volume Step rO (%) Dose (mg) Volume

1 82.9 20 Use tablets 11 41 3.1 3.1mL

2 77.9 15 Use tablets 12 36.9 2.6 2.6mL**

Switch to vortioxetine 1mg/mL suspension 13 32.8 2.2 2.2mL

3 73.8 12 12mL* 14 28.7 1.8 1.8mL

4 69.7 10 10mL** 15 24.6 1.5 1.5mL

5 65.6 8.5 8.5mL 16 20.5 1.2 1.2mL

6 61.5 7 7mL* 17 16.4 0.9 0.9mL

7 57.4 6 6mL 18 12.3 0.6 0.6mL

8 53.3 5 5mL** 19 8.2 0.4 0.4mL

9 49.2 4.3 4.3mL 20 4.1 0.2 0.2mL

10 45.1 3.7 3.7mL 21 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, this could be given as alternating day dosing of vortioxetine (due to its long elimination half‐ life). 
E.g. 15mg alternating with 10mg to make approximately 12mg, 5mg alternating with 10mg to make approximately 
7mg and 5mg every‐ other‐ day to make up 2.6mg approximately.
**Alternatively, could be administered as a tablet or half tablet.
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C. Slower taper with 2.5 percentage points of SERT occupancy between each step – with 
reductions made every 2–4 weeks.

Step
rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume Step

rO  
(%)

Dose  
(mg) Volume

1 82.9 20 Use tablets 14 54.8 5.4 5.4mL 28 25.3 1.5 1.5mL

2 80.7 17.5 Use ¾ tablets* 15 52.7 5 5mL** 29 23.2 1.35 1.35mL

3 77.9 15 Use tablets 16 50.5 4.6 4.6mL 30 21.1 1.2 1.2mL

Switch to vortioxetine 1mg/mL 
suspension

17 48.4 4.2 4.2mL 31 19 1.05 1.05mL

4 75.8 13.5 13.5mL 18 46.3 3.9 3.9mL 32 16.8 0.9 0.9mL

5 73.7 12 12mL*** 19 44.2 3.6 3.6mL 33 14.7 0.75 0.75mL

6 71.6 11 11mL 20 42.1 3.3 3.3mL 34 12.6 0.6 0.6mL

7 69.5 10 10mL** 21 40 3 3mL 35 10.5 0.5 0.5mL

8 67.4 9 9mL 22 37.9 2.7 2.7mL 36 8.42 0.4 0.4mL

9 65.3 8.3 8.3mL 23 35.8 2.5 2.5mL*** 37 6.32 0.3 0.3mL

10 63.2 7.6 7.6mL*** 24 33.7 2.3 2.3mL 38 4.21 0.2 0.2mL

11 61.1 7 7mL 25 31.6 2.1 2.1mL Switch to vortioxetine 0.1mg/
mL suspension

12 59 6.4 6.4mL 26 29.5 1.9 1.9mL 39 2.11 0.1 1mL

13 56.9 5.9 5.9mL 27 27.4 1.7 1.7mL 40 0 0 0

See further steps in the  
middle column

See further steps in the 
right-hand column

RO = receptor occupancy
*Alternatively, could be administered as a liquid (17.5mL of a 1mg/mL suspension).
**Alternatively, could be administered as a tablet or half tablet.
***Alternatively, this could be given as alternating day dosing of vortioxetine (due to its long elimination half‐ life). E.g. 15mg 
 alternating with 10mg to make approximately 12mg and 5mg alternating with 10mg to make approximately 7.6mg.
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When and Why to Stop Benzodiazepines and Z- drugs

Benzodiazepines and z- drugs are widely used throughout the world for conditions such 
as anxiety, insomnia, epilepsy, alcohol withdrawal and pre- medication before pro-
cedures. They are also used in a wide variety of ‘off- label’ cases such as restless leg syn-
drome, tinnitus, dementia and mania. Their benefits in acute syndromes are clear and 
there is some evidence that efficacy persists when used for a number of weeks.1,2 
Nonetheless, the dangers of long- term prescribing are widely accepted.3 Longer- term use 
is associated with a number of physical and cognitive risks, including loss of efficacy, 
physical dependence, tolerance, memory disturbance,4 falls and fractures,5 potentially 
dementia6,7 and likely increased mortality.8 The FDA in the USA has recently  re- emphasised 
the risks of abuse, misuse, addiction, physical dependence and withdrawal with benzo-
diazepines by requiring a boxed warning (previously called a black box warning), its 
most prominent warning, for this drug class.9 Most clinical guidelines recommend that 
benzodiazepines and z- drugs should be used only for crisis situations, and not for longer 
than 2–4 weeks.10–12

Guidelines often recommend that long- term users should have benzodiazepines 
deprescribed because of their unfavourable balance of benefits and harms. For 
example, in the USA, Kaiser Permanente advises that ‘all patients should be encour-
aged to discontinue chronic use of benzodiazepines and Z-drugs’ as ‘there is no 
evidence to support the long- term use [longer than 2  weeks] of these drugs for 
insomnia or any mental health indication’.10 In the UK, NICE recommends that 
people on long- term benzodiazepines or z- drugs should be advised to stop, largely 
because of the risks of tolerance and dependence.13 NICE recommends that 
dependence- forming medications like benzodiazepines and z- drugs should be 
reviewed  regularly, with the benefits and harms assessed and support provided for 
people who wish to stop taking them.13

Long- term use remains common in the UK with 300,000 adults taking either a 
 benzodiazepine or z- drug for more than 12 months.14 In the USA, in 2019, an  estimated 
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92 million benzodiazepine prescriptions were dispensed from US outpatient pharma-
cies, with alprazolam (38%) being the most common, followed by  clonazepam (24%) 
and then lorazepam (20%).9 In total, 30.6 million adults in the USA (one in eight adults) 
used benzodiazepines in 2015/2016.15 In 2018, an estimated 50% of patients who were 
dispensed oral benzodiazepines received them for a duration of two months or longer.9

It should be noted that this chapter focuses on patients taking benzodiazepines and 
z- drugs for common mental health conditions such as anxiety and insomnia. People 
with serious mental illness (bipolar disorder, schizophrenia, etc) are also prescribed 
benzodiazepines, and while deprescribing may also be warranted in these patients, the 
risks may be greater (while the benefits are likely similar) and a more cautious approach 
is generally warranted.

adverse effects

The dangers of long- term benzodiazepine use are well recognised (Table  3.1). 
Benzodiazepines impair cognition: long- term use has been associated with deficits in 
memory, attention, processing speed, and reaction time.16 They can also cause motor 

table 3.1 Adverse effects of benzodiazepines.

Cognitive*5,13,17,19

Reactions which can be mistaken for a psychiatric 
disorder 44

 ■ Deficits in memory
 ■ Deficits in attention
 ■ Increased reaction time
 ■ Motor incoordination
 ■ Drowsiness
 ■ Nightmares/intrusive thoughts
 ■ Impaired judgement
 ■ Reduced social functioning due to effects on 
memory, inability to remember new people, 
appointments, etc

 ■ Perceptual illusions/hallucinations

 ■ Agitation
 ■ Emotional lability
 ■ Restlessness
 ■ Inter- dose withdrawal

physical16 emotional13,16

 ■ Motor incoordination/ataxia
 ■ Dizziness
 ■ Slurred speech
 ■ Sensory alterations (e.g. tinnitus, strange tastes, 
paraesthesia, numbness and burning)

 ■ Rash
 ■ Autonomic dysfunction (e.g. tachycardia, bradycardia, 
diaphoresis, hypotension and hypertension)

 ■ Depression/dysphoria (new onset or worsening – in 
some cases this can involve precipitation of suicidality)

 ■ Emotional blunting/numbness
 ■ Anxiety/phobias/panic
 ■ Anger/irritability/mood lability
 ■ Agoraphobia
 ■ Reduced coping skills
 ■ Excitement/euphoria

Increased morbidity45 Behaviour16,36

 ■ Increased risk of motor vehicle accidents
 ■ Higher risk of falls (elderly)
 ■ Delirium (elderly)
 ■ ?Dementia
 ■ ?Cancer
 ■ ?Infections

 ■ Insomnia
 ■ Avoidance/agoraphobia
 ■ Appetite/weight (anorexia, weight gain)
 ■ Impulsivity/disinhibition
 ■ Suicidality
 ■ Aggression

*Some of these impairments can persist after discontinuation.
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incoordination, drowsiness and ataxia.16 Impairment in many of these domains can 
persist even after discontinuation.17 Many patients on long- term benzodiazepines can 
be largely unaware of their own deficits and may only become aware of their prior 
impairment after withdrawing, with consequent improvement of their concentration 
and increased sensory appreciation.18 In older people, benzodiazepines can cause psy-
chomotor impairment and delirium in addition to the effects mentioned.19

Significant morbidity has been attributed to the use of benzodiazepines. For example, 
it has been found that there is a 60–80% increase in the risk of motor vehicle accidents 
in benzodiazepine users,19 and a 2.3- fold increase in accidents that are fatal,20 compared 
to non- users. Z- drugs increase the risk of motor vehicle collisions 2- fold.21 The use of 
benzodiazepines and z- drugs has been associated with at least a 50% increase in risk of 
falls in the elderly.5 In a study of 43,000 people zolpidem increased the risk of hip frac-
ture by 2.55 times in those older than 65 years.22 Deleterious effects on sleep are also 
evident. Despite the short- term effects of benzodiazepines and z- drugs on improving 
insomnia, in the long term they have been found to worsen sleep quality by disturbing a 
number of sleep parameters.16,23 These changes seem to resolve on cessation.16 In a num-
ber of meta- analyses long- term use of benzodiazepines has also been associated with an 
increased risk of developing dementia, although there is also  conflicting data.19

Mortality risk

There is general agreement that benzodiazepine and z- drug use increase mortality risk, 
though some disagreement regarding the size of the effect.24–27 A systematic review and 
meta- analysis of all eligible observational studies found that people using benzodiaz-
epines or z- drugs had a 43% (95% CI 12% to 84%) increased risk of mortality com-
pared to non- users.25 As these are observational studies, there remains the possibility 
that such findings are influenced by residual confounding.

Other morbidity

There is also some evidence that benzodiazepines increase the risk of cancer, particu-
larly brain cancer, although there are possibilities that these associations are confounded 
by indication or unmeasured confounders.19 Observational studies have also found 
associations between benzodiazepine use and pneumonia, suicide and pancreatitis.19 
After opioids, benzodiazepines are the drug class most frequently involved in drug- 
related suicide attempts.28 Benzodiazepine- related overdose mortality has risen dramat-
ically in the USA, from 0.6 per 100,000 adults in 1999 to 4.4 per 100,000 in 2016.29

The adverse effects of benzodiazepines are amplified by concurrent use of opioids, 
other benzodiazepines or z- drugs, and gabapentinoids.30 An FDA boxed warning high-
lights the risk of respiratory sedation and death when benzodiazepines are combined 
with opioids and other CNS depressants.31 Benzodiazepines were detected in half of 
unintentional deaths associated with prescription opioids in the USA in 2018,32 a 4- fold 
increase from two decades before.30

Psychiatric adverse effects

Benzodiazepines may also worsen a number of psychiatric symptoms. Studies have 
reported increased levels of depression in chronic benzodiazepine users,16,33,34 with one 
study finding that non- depressed patients who were administered benzodiazepines had 
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a 4- fold increased chance of developing clinically significant depressive symptoms,35 
although it can be difficult to distinguish this from the development of a co- morbid 
condition. Benzodiazepines have also been observed to cause worsening of anxiety in 
long- term use,36 sometimes called benzodiazepine- induced hyperanxiogenesis.30 Indeed, 
in one case series, 20% of patients on benzodiazepines developed agoraphobia only 
after taking benzodiazepines (which resolved on cessation).36 Speculation on the cause 
of this increase in anxiety ranges from the induction of tolerance and withdrawal 
symptoms to psychological theories centring on the promotion of avoidance and pre-
vention of fear extinction, to the overall cognitive impairment attributed to these med-
ications.16,36 These effects have been compared to the long- term, seemingly paradoxical, 
effects of opioids (opioid- induced hyperalgesia) and nicotine (worsened anxiety, which 
resolves after cessation).16,30

In support of these observations, studies have observed improved anxiety and 
depression scores in those patients who discontinued benzodiazepines.37 A case series 
of 50 patients noted that patients’ mental state seemed to improve after tapering off 
long- term benzodiazepines (after the period of withdrawal effects).36 Cases of agora-
phobia and suicidality, as well as gastroenterological and neurological complaints, 
which developed only after benzodiazepines were started (and had been unamena-
ble  to treatment during benzodiazepine use) largely resolved after cessation.36 
Benzodiazepines can also diminish the effectiveness of psychotherapeutic interventions 
such as exposure therapy.38

Z- drug adverse effects

The perception that z- drugs are safer than benzodiazepines is largely erroneous – apart 
from their quicker onset and shorter duration of action they produce similar adverse 
(side) effects.39 Short- term adverse effects are well recognised: next- day grogginess, day-
time memory impairment, disturbances of psychomotor performance (potentially affect-
ing driving) and partial amnesia of the night’s events.40 Z- drugs, especially zolpidem, are 
associated with sleepwalking, sleep- driving and hallucinations in some people.40

As for benzodiazepines, there is general consensus that z- drugs increase the risk of 
mortality compared to non- users, though some debate about the size of the effect.24,41 
There was a greater than 3- fold increase found in the risk of mortality for users of 
hypnotics compared to non- users, after controlling for confounders in a large US 
cohort,41 whereas a UK cohort analysis found a 2- fold increased risk for z- drugs, which 
showed a dose–response relationship.42 A meta- analysis found an increased relative 
risk of mortality of 73% that did not reach statistical significance (95% CI: − 5% to 
216%).43 As these are observational studies they remain susceptible to residual con-
founding. In people using hypnotics more than 130 times a year there was also an 
increased risk of cancer, which was not attributable to pre- existing disease.41 Hypnotics 
have been associated with an increased risk of infection (perhaps due to disrupted 
 healing at night), depression, falls and other accidents.42 In a survey of people taking 
z- drugs, 40% reported at least one side effect and almost half had attempted to stop 
treatment at some point.43
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Beneficial effects

Anxiolytic effects

Although benzodiazepines and z- drugs have positive effects on anxiety and insomnia 
in the short term, because of tolerance to these drugs (which can develop after 
2–4 weeks) their effectiveness wanes over the long term, and physical dependence is 
likely to develop, meaning that treatment is often only continued to prevent with-
drawal symptoms.46 A meta- analysis comparing the mean difference in anxiety scores 
between placebo and benzodiazepines in people with generalised anxiety disorder 
found that at week 1 the difference between the treatment groups was 8 points on the 
Hamilton Anxiety Rating Scale (HAM-A) in favour of benzodiazepines, but by 8 weeks 
this had decreased to a difference of 4 points, and by 3 months there was almost no 
difference detected between placebo and benzodiazepines (Figure  3.1).45 Indeed, as 
outlined earlier, there is a possibility that long- term use of  benzodiazepines could actu-
ally make symptoms of anxiety worse.16,36

Interestingly, both tolerance and negative effects of long- term benzodiazepines have 
even been observed in epilepsy. In a clonazepam discontinuation study, 75% of partici-
pants showed no worsening of their epilepsy when the medication was slowly withdrawn, 
and 15% showed a decrease in seizure frequency.46 Only 7.5% of participants showed a 
worsening in seizure activity after discontinuation.

Hypnotic effects

Sleep induced by z- drugs shows reduced slow wave sleep compared with normal 
sleep47 – these stages being important for memory consolidation, physical healing and 
growth. Z- drugs improve time to sleep onset by 22 minutes in short- term (mostly 2 to 
4 week) trials compared with placebo.47 However, because of tolerance, these effects 
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Figure 3.1 The difference between the placebo arm and the benzodiazepine arm of placebo- controlled trials in 
generalised anxiety disorder. This shows the difference in HAM- A scores at study end- point for the placebo and 
 benzodiazepine treatment groups. HAM- A = Hamilton Anxiety Scale. Adapted from Gale et al. (2019).45
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diminish over time, and when zolpidem, for example, is examined in studies with a 
duration of over 3  months, there is no difference from placebo in effect on sleep 
 quality.48 In short- term studies there was no difference between z-drugs and placebo for 
number of awakenings, total sleep time, sleep efficiency or sleep quality.47 A systematic 
review found that there was no significant difference in problems with sleeping in people 
who  continued or stopped benzodiazepine receptor agonists at 12-month follow up.49

There are a number of non- pharmacological interventions for insomnia that are 
effective. In the short- term cognitive- behavioural therapies showed a greater reduction 
in sleep latency than sleep medication and similar results in other measures of sleep; 
these effects tend to persist.50 The American College of Physicians recommends cogni-
tive behavioural therapy for insomnia (CBT- I) as the initial treatment for chronic 
insomnia.51 Other techniques such as keeping a stable sleep–wake schedule, exposure 
to light in the morning, light restriction at night, exercise, a relaxation routine and lim-
iting naps and caffeine in the afternoon can all be helpful for reducing insomnia.52
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Discussing deprescribing benzodiazepines and z-drugs

It is recommended that the possibility of stopping benzodiazepines or z- drugs should be 
brought up and  discussed with each patient on long- term treatment.1

The main reasons for stopping these drugs are:

 ■ adverse effects from the medication, outlined previously (some patients may not 
attribute these symptoms to the benzodiazepines);2

 ■ the patient has been prescribed the drug for more than 4 weeks;3,4

 ■ loss of efficacy (not always obvious to patients and prescribers);2,5

 ■ the condition for which the drug was initially prescribed has resolved or alternative 
approaches have been developed;

 ■ the person wants to stop taking the medication; and
 ■ family, friends or clinical staff think the drug is adversely affecting the person (of 
course, informed consent is required from the patient to do so).

The group at highest risk for adverse effects from continuing benzodiazepines include 
those with the following characteristics:4

 ■ age >65,
 ■ more than 1 benzodiazepine or z- drug,
 ■ combination with opioids or gabapentinoids,
 ■ falls risk,
 ■ Chronic Obstructive Pulmonary Disease (COPD), severe or uncontrolled respiratory 
disease or risk of respiratory depression,

 ■ substance use disorder,
 ■ history of overdose, and
 ■ pregnant women or women planning for pregnancy.

Initiating the offer of deprescribing via a tailored letter from a general practioner (GP) 
is effective in 25% of patients.6 Providing patients with information about the harms 
and benefits of long- term use of these drugs is an important component of a deprescrib-
ing intervention. In the Eliminating Medications through Patient Ownership of End 
Results (EMPOWER) trial, an intervention providing education to older adults along 
with step- wise tapering increased the number of people who were able to stop benzodi-
azepine compared with care as usual by 5- fold (27% vs 5%).7

Patients should be informed of the adverse effects of long- term use. In a trial where 
GPs provided an education intervention (with or without structured follow- ups) 45% 
of patients were able to stop their benzodiazepines within 12 months.8 The intervention 
included: information on benzodiazepine dependence, and withdrawal symptoms; the 
risks of long- term use, including memory and cognitive impairment, accidents and falls; 
reassurance about reducing medication; and a self- help leaflet to improve sleep quality 
if patients were taking benzodiazepines for insomnia.8

It is important to determine the best time to stop taking these drugs. The chances of 
success are improved when a person’s physical and psychological health and personal 
circumstances are stable.1 In some circumstances, it may be more appropriate to wait 
until other problems are resolved or improved before starting drug withdrawal.1 When 
patients have considerable levels of anxiety, depression or insomnia, withdrawal can 
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be especially difficult. On the one hand the presence of these symptoms will make the 
process of withdrawal more challenging, but on the other, being off these medications 
may improve these symptoms (which can be induced or worsened by these medica-
tions).1,9 Sometimes mood symptoms are due to inter- dose withdrawal, which can be 
improved by more frequent dosing. Alternatively, tolerance may be the cause, which 
may be first alleviated by an increase in dose so that subsequent tapering is made from 
a position of stability.2,5

If these symptoms are thought to be unrelated to medication then this territory may 
be navigated by trying to manage these conditions with non- benzodiazepine approaches, 
attempting a very gradual taper or deferring tapering until a more stable period.1 
Sometimes enhancing coping skills will be required before a patient feels ready to 
embark on a taper. Techniques such as cognitive behavioural approaches are supported 
for benzodiazepine discontinuation as evidenced in meta- analyses,10 and other 
approaches such as mindfulness, exercise or other forms of intentional relaxation can 
be useful.11,12 If medical problems are causing significant distress then these should ide-
ally be managed first before commencement of a taper.1 For some people – for example, 
the frail and elderly – it may be prohibitively difficult to attempt a taper.

Patients may have a number of fears regarding stopping these medications 
(Table 3.2). These include a fear of withdrawal symptoms and a fear of a relapse of 
their underlying condition. There should be a discussion about the probable lack (or 
diminution) of long- term efficacy for these drug classes for insomnia or anxiety, due 
to the phenomenon of tolerance.1 A discussion about withdrawal effects should 
emphasise that they can be mistaken for a return of an underlying condition, which 
can  convince people that they may need the drug to avoid these symptoms.1 This is 
a common mis- conception – ‘because I can’t sleep when I stop the drug I must need 
the drug to sleep’ or ‘when I stop, I have panic attacks: I must need the drug’. These 
ideas can be gently explored. Patients should also be reassured that deprescribing 
will be performed under the principle of shared decision making so that they will 
have  control over how fast the medication is reduced and will not be subject to an 
imposed taper.13 Patients should be told that stopping in this manner, at a slow pace 
determined by the degree of  withdrawal effects, down to low doses before stopping (in 
a hyperbolic manner) is likely to reduce the risk and severity of withdrawal symptoms 
and so may make the process more  tolerable than on previous attempts – which may 
reduce anxieties patients have about the process.14
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table 3.2 Barriers and facilitators for patients to stop benzodiazepines and z- drugs. Adapted from Evrard et al. 
(2022),23 Maund et al. (2019)21 and Kaiser Permanente (2022).4

Domain Barriers Facilitators

Psychological 
capabilities and 
physiological effects

 ■ Difficult life circumstances
 ■ Aversive experience of  discontinuation in 
past

 ■ Lack of effective coping strategies
 ■ Physical dependence on 
benzodiazepines/z- drugs

 ■ Lack of resources

 ■ Confidence in ability to discontinue
 ■ Life circumstances stable
 ■ Well- informed about approach to 
tapering/trying a taper that is more 
gradual and more tolerable

 ■ Patient’s perceived self- efficacy

Perceived cause and 
management of 
anxiety/insomnia

 ■ Long- term (perhaps life- long) condition 
requiring long- term treatment

 ■ Predominantly biochemical/genetic 
cause

 ■ Lack of awareness of alternative 
treatment strategies

 ■ Life circumstances/seasonal/ ‘rough 
patch’

 ■ Knowledge or competence in other 
effective strategies to address 
underlying issues

Fears  ■ Fear of relapse
 ■ Fear of withdrawal effects

 ■ Fear of ‘addiction’, physical dependence
 ■ Fear of adverse effects
 ■ Fear of long- term health consequences

Personal goals/
motivations

 ■ Self- identity as ‘disabled’
 ■ Stopping as threat to stability
 ■ Benefit of continuing to others around 
them

 ■ Cure is not possible, only management

 ■ Self- identity as ‘healthy’
 ■ Desire to function without a medication
 ■ Feeling better
 ■ Dislike having to take a medication

Perception of 
benzodiazepines/ 
z-drugs

 ■ Positive/pleasurable effect
 ■ Belief in effectiveness of drugs
 ■ Lack of concern over adverse/side effects

 ■ Awareness of long- term lack of 
efficacy

 ■ Ineffectual/tolerance effects
 ■ Unacceptable adverse/side effects
 ■ Benefit from drugs is caused by relief of 
withdrawal effects

 ■ Unhappy about long- term use

Information about 
the discontinuation 
process

 ■ Inadequate information about the 
discontinuation process, and risks and 
benefits of this

 ■ Information on how to safely 
discontinue and what to expect

Beliefs about the 
consequences of 
deprescribing

 ■ No expected benefit
 ■ Return of primary condition
 ■ Withdrawal symptoms
 ■ Increase in care burden
 ■ Previous failed attempts

 ■ Expected improvement in well- being
 ■ Primary condition manageable or 
resolved

 ■ Withdrawal symptoms manageable
 ■ Decrease in healthcare burden

Support network 
(friends, family, 
professionals)

 ■ Pressure to stay on medication
 ■ Insufficient support from prescriber/
inability to talk openly about their drugs/
feeling stigmatised by prescriber

 ■ Support to come off medication
 ■ Patient’s trust in prescriber (knowledge-
able about benzodiazepines, open 
communication, shared decision 
making)
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Beneficial effects of deprescribing

The benefits of stopping should be outlined:

 ■ Perhaps counter- intuitively, an improvement in anxiety.15 In a study of patients in a 
benzodiazepine withdrawal clinic, the incidence of panic attacks, depression, agorapho-
bia, and phobia all reduced such that patients taken off benzodiazepines (with no other 
intervention) showed lower incidence of these symptoms than they had experienced 
while on benzodiazepines.15

 ■ Improved psychomotor and cognitive function.16

 ■ A reduction in numerous adverse (side) effects. All the following symptoms were 
decreased in patients who stopped their benzodiazepines in a specialised withdrawal 
clinic (after the period of withdrawal effects) compared to before cessation:15

 ■ CNS: headache, pain (limbs, back, neck, teeth, jaw, limbs, face), ataxia, tinnitus, 
dizziness, light- headedness, insomnia, nightmares;

 ■ muscular/neuromuscular: stiffness, muscle tremors, fasciculations;
 ■ gastrointestinal symptoms such as nausea, vomiting, abdominal pain, diarrhoea, 
constipation, appetite disturbances, dry mouth, metallic taste, dysphagia;

 ■ cardiovascular symptoms such as flushing, sweating, palpitations; and
 ■ other: thirst, polyuria, incontinence, menorrhagia, mammary pain/swelling, rash/
itching, sinusitis, influenza- like symptoms.15

 ■ There is likely to be a reduction in the risk of the long- term adverse consequences of 
benzodiazepine use, such as probable increased all- cause mortality, increased risk of 
falls and fractures, motor vehicle accidents and drug interactions.

 ■ Stopping can also prevent further cascades of prescribing where tolerance leads to 
increased doses or the addition of further medications, or adverse effects lead to the 
need for other medications.9,17

 ■ Stopping can also allow better engagement in therapy or other useful non- drug 
modalities, as cognitive impairment and emotional blunting may make aspects of 
therapy more difficult to access.18,19

 ■ Lastly, the fact that being on these medications for longer will make them harder to 
stop may be a reason to try stopping sooner rather than later so as to avoid a more 
severe  withdrawal reaction.1

One important note is that people who do not wish to stop benzodiazepines or z- drugs 
should not be pressurised to do so.1 It may be worthwhile to advise these people of the 
benefits of stopping, address any concerns they may have about stopping if possible and 
review the issue at a later date, if that is appropriate.1 People’s circumstances should be 
accounted for, and although it may be in the best interests of the patient’s health in the 
long term to stop these medications, if their circumstances do not permit this (e.g. pro-
fessional or personal responsibilities), then this course of action should not be imposed. 
Forced tapers often backfire.2,5 Some patients may be unable to stop their medication 
but a reduction of dose may be a reasonable goal.

Many people are ambivalent about continuing or discontinuing long- term benzodiaz-
epines and z- drugs,20 with the default position often being to continue taking the medica-
tion (‘if it ain’t broke, don’t fix it’). There are a variety of barriers to considering stopping 
benzodiazepines and z- drugs that may make people ambivalent or resistant to doing so. 
These are shown in Table 3.2.20,21 Motivational interviewing skills might be helpful here 
to draw out the advantages and disadvantages of different courses of action.22
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Withdrawal Symptoms from Benzodiazepines and Z- drugs

Some people experience no withdrawal symptoms on stopping benzodiazepines and 
z- drugs – together called benzodiazepine receptor agonists (BzRAs). Others have only 
mild withdrawal symptoms upon discontinuation. For others, stopping can be difficult 
because of withdrawal effects, which can sometimes be severe and long- lasting.

Physical dependence and withdrawal phenomena from benzodiazepines have been 
acknowledged for almost six decades. Normal dose physical dependence and with-
drawal effects were observed in the 1960s and 1970s and these medications were put 
on the FDA restricted drug list in 1975. Anecdotal reports from patients and physicians 
about dependence and withdrawal were confirmed by trials in the 1980s, and in 1990 
the American Psychiatric Association officially recognised the risk of benzodiazepine 
dependence and withdrawal.1,2

In 2020 the FDA updated the boxed warning (previously known as black box warn-
ings) on all marketed benzodiazepines to re- emphasise the risk of physical dependence, 
addiction and withdrawal effects, including the warning that withdrawal syndromes 
could persist for more than 12 months after stopping.3,4 The FDA found in its investiga-
tion that mis- diagnosis of benzodiazepine withdrawal (as a return of underlying symp-
toms) led to increased doses of benzodiazepines being prescribed, that patients were 
being told they could stop their drugs abruptly and that they were often tapered off too 
quickly.5

In patients that have been taking regular benzodiazepines for more than one year 
58% to 100% experience a withdrawal reaction, depending on the definition used.6 
Overall, 15% to 44% of chronic benzodiazepine users will experience moderate to 
severe withdrawal symptoms on stopping.7 One study found that 32% of people who 
were using long- half- life benzodiazepines and 42% of people using short- half- life ben-
zodiazepine were unable to cease their medication because of withdrawal symptoms.8 
It is estimated that up to 15% of patients who stop long- term benzodiazepines will 
experience a protracted withdrawal syndrome, which can last months and sometimes 
years.9

The onset of withdrawal effects often occurs a day or two after stopping for shorter- 
acting benzodiazepines, and several days for longer- acting drugs, although delayed 
onset effects are also recognised, including by the NICE guidelines.10–12 The time to 
peak severity is variable and symptoms can fluctuate over time.13 The symptoms of the 
withdrawal syndrome can be life- threatening with fatalities recognised.14,15 Seizures, 
delirium and catatonia can occur, especially when the drug is stopped abruptly. 
Suicidality is also a recognised withdrawal effect (which can occur as a new- onset 
symptom in people who have not experienced this before withdrawal).14,15

Short- acting benzodiazepines are associated with more severe acute withdrawal 
symptoms on discontinuation than longer- acting drugs such as diazepam,16,17 but both 
can cause protracted withdrawal syndromes.18,19 As the drugs have limited effectiveness 
for anxiety and insomnia in the long term because of tolerance, symptoms that arise on 
stopping are likely to be withdrawal symptoms not relapse (though symptoms can be 
similar).13 Mental state often improves on stopping, after withdrawal symptoms abate, 
because of a reduction in the long- term adverse effects of benzodiazepines on mood and 
anxiety.20
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Withdrawal effects are generally recognised to occur after weeks of use, but the 2020 
FDA boxed warning points out that withdrawal effects from benzodiazepines can even 
occur when the medication is taken ‘steadily for several days’, although presumably 
symptoms are more likely to be mild and short-lived in these circumstances.3 To avoid 
or reduce the severity of these problems, good practice dictates that benzodiazepines 
(and z- drugs) should not be prescribed as hypnotics or anxiolytics for longer than 
4 weeks (as also recommended widely by their manufacturers) and the risks of longer 
term use should be part of informed consent.21 Intermittent use (i.e. as infrequently as 
possible) at the lowest possible dose is also prudent because it is thought to produce less 
physical dependence over time.3
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physical dependence vs addiction in use of benzodiazepines and 
z-drugs

The term ‘dependence’ has come to be used interchangeably with ‘addiction’ (to mean 
uncontrolled drug- seeking behaviour).1 Inevitably this has led to some unfortunate confu-
sion.1 This choice of language was made in the Diagnostic and Statistical Manual of 
Mental Disorders 3rd revised edition (DSM- III- R) because the term ‘addiction’ was 
thought to be pejorative while the word ‘dependence’ was thought more neutral.1 
However, the original usage of ‘physical dependence’ (or physiological dependence) 
referred to ‘physiological adaptation that occurs when medications acting on the central 
nervous system are ingested with rebound when the medication is abruptly discontinued’.1 
The FDA clarified the definition of this term in 2019: ‘Physical dependence is a state that 
develops as a result of physiological adaptation in response to repeated drug use, mani-
fested by withdrawal signs and symptoms after abrupt discontinuation or a significant 
dose reduction of a drug’.2 The FDA also made the distinction from  addiction clear:

Physical dependence is not synonymous with addiction; a patient may be physically 
dependent on a drug without having an addiction to the drug. Tolerance, physical 
dependence, and withdrawal are all expected biological phenomena that are the conse-
quences of chronic treatment with certain drugs. These phenomena by themselves do 
not indicate a state of addiction.

The National Institute on Drug Abuse (NIDA) statement on this issue is consistent 
with this interpretation:

Dependence means that when a person stops using a drug, their body goes through 
‘withdrawal’: a group of physical and mental symptoms that can range from mild (if the 
drug is caffeine) to life- threatening . . . Many people who take a prescription medicine 
every day over a long period of time can become dependent; when they go off the drug, 
they need to do it gradually, to avoid withdrawal discomfort. But people who are 
dependent on a drug or medicine aren’t necessarily addicted.3

The Diagnostic and Statistical Manual of Mental Disorders, 5th revised edition 
(DSM- V) also identifies this issue:4

‘Dependence’ has been easily confused with the term ‘addiction’ when, in fact, the toler-
ance and withdrawal that previously defined dependence are actually very normal 
responses to prescribed medications that affect the central nervous system and do not 
necessarily indicate the presence of an addiction.

With benzodiazepines, both physical dependence and addiction are possible. Misuse 
means taking a medication in a manner or dose other than prescribed: for example, tak-
ing the drug for a legitimate medical complaint for which the drug was not prescribed.5,6 
Abuse means taking a medication to experience euphoria or for recreational purposes.6 
Addiction (synonymous with a substance use disorder) involves compulsive use of a 
drug, craving the drug, impaired control over drug- taking and use despite harm or nega-
tive consequences – an isolated episode of misuse or abuse is not sufficient to entail a 
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 diagnosis of addiction.6 The majority of people who use benzodiazepines and z- drugs 
are taking them as prescribed by their clinician, without addiction or abuse. Only 2% 
have benzodiazepine use disorders (i.e. addiction), while 17.1% have misused benzodi-
azepines (once or more).7 However many people taking the medication as prescribed 
will be physically dependent on the drug through the expected physiological process of 
adaptation. This means that when they stop the drug they will experience withdrawal.

A failure to appreciate this difference (which may seem merely semantic) can lead to 
real- life consequences. For example, people who have difficulty stopping their medica-
tions because of withdrawal effects can be accused of addiction or abuse. Requests for 
re- instatement to manage withdrawal effects can be characterised as ‘drug seeking 
behaviour’, and therefore refused. As the withdrawal syndrome from benzodiazepines 
can include seizures and occasionally be life-threatening, this response can have cata-
strophic consequences. Additionally, mis- diagnosis of physical dependence as addiction 
can lead to inappropriate management. This includes sending people to 12- step 
addiction- based detoxification and rehabilitation centres that focus on psychological 
aspects of compulsive use rather than physiological aspects of withdrawal, leading to 
unnecessary harms in the form of too rapid tapering regimens and consequent social 
and professional consequences (if people have addiction listed on their medical record).

The FDA in its 2020 boxed warning on benzodiazepine dependence and withdrawal 
took pains to highlight this issue: ‘Physical dependence is the body’s adaptation to 
repeated use of a drug, resulting in withdrawal reactions when the medicine is abruptly 
discontinued or the dose is significantly reduced. Dependence may lead some individuals 
to continue using the medicine to avoid symptoms of withdrawal.’8 Moreover, the FDA’s 
review of cases of severe withdrawal found that ‘dependence and subsequent withdrawal 
symptoms developed even when the benzodiazepine was prescribed for therapeutic use’.8

This chapter deals with patients who are using benzodiazepines and z- drugs as pre-
scribed; those with addiction issues are beyond the scope of the current textbook. Such 
patients will need support for the behavioural aspects of addiction that are not relevant 
to people with physical dependence.
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pathophysiology of benzodiazepine withdrawal syndrome

Withdrawal effects from benzodiazepines occur, as for other psychotropic medications, 
because neuro- adaptations to the presence of a drug taken chronically take longer to 
dissipate than it takes for the drug to be eliminated from the body when it is stopped 
(Figure 3.2).1 These compensatory adaptations act unopposed when the drug is stopped 
or reduced in dose. Elucidation of the exact cellular mechanisms of adaptation in benzo-
diazepine use has been difficult.2 Benzodiazepines and z- drugs are positive allosteric 
modulators of the gamma- aminobutyric acid type A (GABAA) receptor, leading to 
enhancement of the effect of the inhibitory neurotransmitter GABA in the nervous sys-
tem.2,3 BzRAs attach to the benzodiazepine receptor on GABAA receptors, and thereby 
increase the total conduction of chloride ions across the neuronal cell membrane in the 
presence of GABA binding to the receptor.2 The influx of chloride ions hyperpolarises 
the neuron’s  membrane potential, making firing less likely, thought to produce sedative, 
hypnotic, anxiolytic, anticonvulsant and muscle relaxant properties in the short term.4

There have been mixed findings regarding the predicted reduction in the number 
and sensitivity of GABAA receptors (as a homeostatic response to enhanced action of 
GABA) following chronic use of BzRAs.2 However, pre- clinical models have yielded 
more robust findings in respect to the phenomenon of uncoupling, whereby the ben-
zodiazepine site loses its allosteric modulatory effects over GABAergic activity after 
chronic benzodiazepine administration (Figure  3.3).2 In addition, benzodiazepine 
administration causes down- regulation of adenosine receptors and up- regulation 

Magnitude of risk of
withdrawal symptoms

Time

Homeostatic
set-point

(2) New homeostatic ‘set-point’ in
presence of drug

(3) Abrupt stoppage(1) Adaptation to
benzodiazepine

Benzodiazepine
level

Figure 3.2 The neurobiology of benzodiazepine withdrawal. In this diagram, the homeostatic ‘set- point’ is shown 
in black and benzodiazepine drug levels are shown in purple dashed lines. (1) The system is at baseline. At the solid 
purple arrow, a benzodiazepine is administered; drug plasma levels increase. Physiological adaptations of the system 
to the presence of the drug begin. (2) At the plateau, drug plasma levels (and target receptor effects) have reached 
a steady state with a new homeostatic set- point of the system established. (3) The benzodiazepine is abruptly 
ceased and plasma drug levels drop to zero (exponentially, according to the elimination half- life of the drug). This 
difference between the homeostatic set- point (the ‘expectations’ of the system) and the level of drug in the system 
(dashed purple line) is experienced as withdrawal symptoms. Hence, withdrawal symptoms may worsen or peak 
even long after the drug has been eliminated from the system. The shaded area under the curve, representing the 
difference between the homeostatic set- point and the level of the drug, indicates the degree of risk of withdrawal 
symptoms: the larger the area the greater the risk. The time taken for adaptations to the presence of the drug to 
resolve after cessation will determine the duration of withdrawal symptoms.
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of the ionotropic glutamate N- methyl- D- aspartate (NMDA) and α- amino- 3- hydroxy- 
5- methyl- 4- isoxazolepropionic acid (AMPA) receptors.2,5 This up- regulation of the 
glutamate system is thought to represent an opponent process to compensate for 
enhanced GABA activation.2,3 There are also thought to be other wide- ranging adap-
tations to the chronic use of benzodiazepines, involving downstream processes, 
including  hormonal and other neural effects.3

Withdrawal symptoms are thought to arise as a reduction of benzodiazepine dosage 
causes disruption of the new homeostatic equilibrium established in the presence of 
benzodiazepine use (often called physical dependence).4 In particular, underactivity of 
inhibitory GABA activity has been implicated in the pathogenesis of withdrawal,4 sup-
ported by the ability of flumazenil, a short- acting selective GABAA antagonist, to induce 
the rapid onset of withdrawal symptoms when administered.6 Rapid reduction in 
GABA transmission leads to a surge in excitatory nervous activity, as a number of neu-
rotransmitter pathways, including glutamatergic (up- regulated to compensate for 
increased GABA activity) act with less opposition.4 Blockade of glutamatergic NMDA 
and AMPA receptors reduces the severity of diazepam withdrawal, emphasising the 
role of glutamate in benzodiazepine withdrawal.7 Increased release of dopamine, 
noradrenaline and serotonin is also evident in the rat brain during benzodiazepine 
withdrawal, consistent with the removal of inhibitory GABA activity.8 This excess of 

A Before medication

Pre-synaptic
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Post-synaptic
neuron

GABA channel Benzodiazepine

Benzodiazepines attach
to the BZR and enhance
GABA activity

Down-regulation
of GABA activity
Homeostatic response
to too much signal –
through functional
uncoupling, etc

Down-regulated
GABA activity+
overactive
glutamatergic
activity =>
withdrawal
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Pre-synaptic
neuron

Pre-synaptic
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Pre-synaptic
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B Medication introduced C Long-term medication D Medication stopped

Figure 3.3 Neuro- adaptation to the presence of benzodiazepines and the effects on reduction or stopping benzo-
diazepines. A – GABA is released from the pre- synaptic neuron into the synapse where it then activates the GABAA 
receptors on the post- synaptic neuron. B – introduction of a benzodiazepine enhances GABA effects by enhancing 
GABAA receptor chloride channel activity by attaching to the benzodiazepine receptor. C – Due to homeostasis, 
after chronic administration of BzRAs the excess GABA activity leads to down- regulation in the activity of the GABA 
system via mechanisms such as uncoupling of benzodiazepine receptor activation from potentiation of the GABAA 
chloride channel activity.2 There is also up- regulation of the opposing glutamatergic system (not shown).2 D – when 
the benzodiazepine is removed (or reduced) after long- term use the potentiation of GABA activity by benzodiaze-
pines is removed (or reduced). In the context of down- regulated sensitivity or action of GABAA channels this leads to 
an under- activity of GABAergic action. The up- regulated glutamatergic system now acts less opposed by GABA- 
ergic effects. The down- regulation of GABA- ergic activity persists for some time after benzodiazepine cessation. The 
combination of down- regulated GABA- ergic activity and up- regulated excitatory glutamatergic activity is thought 
to underpin benzodiazepine withdrawal symptoms. These symptoms will persist for as long as it takes GABA- ergic 
receptors to be up- regulated and glutamatergic activity to be down- regulated back to their ‘pre- drug’ configuration.
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excitatory activity is thought to be central to symptoms of benzodiazepine withdrawal.2 
It is also thought that numerous cycles on and off benzodiazepines can further enhance 
the potentiation of the glutamatergic system, in a process known as kindling, a form of 
sensitisation first identified in the case of alcohol withdrawal.5 This may explain why 
withdrawal symptoms can become increasingly difficult after numerous cycles of use 
and cessation of benzodiazepines.9

The withdrawal syndrome has been thought to resolve when the neuro- adaptive 
changes occurring during exposure to the drug adequately reverse.10 Although not well 
understood, rates at which these neuroadaptations resolve will vary between individuals, 
perhaps explaining the variable persistence of withdrawal symptoms.11,12
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Variety of withdrawal symptoms from benzodiazepines and z- drugs

As benzodiazepines have effects on myriad bodily systems, the withdrawal symptoms 
produced on stopping are wide-ranging. These can be broadly categorised into physical 
and psychological symptoms (Table  3.3).1 Psychological symptoms can easily be 
 mistaken for a return of an underlying condition given that this class of drugs is often 
prescribed for anxiety, panic and insomnia, which are also common withdrawal symp-
toms (evident in people even without these pre- existing conditions).2,3

People may be prone to characteristic patterns of emotional responses, which may be 
exacerbated by physiological withdrawal effects – sometimes called rebound symptoms – 
referring to symptoms present in the baseline condition presenting with greater severity 
in withdrawal.1 The familiarity of these symptoms can make the distinction between 
withdrawal and the re- appearance of other symptoms somewhat confusing to clinicians 
unfamiliar with the phenomenology of benzodiazepine withdrawal.4 Psychological symp-
toms (like anxiety or panic attacks) that emerge after stopping the medication that 
were not present before taking medication (or are much greater in severity) are likely to 
be withdrawal symptoms, but ascertaining this requires careful history taking.4

Physical symptoms of withdrawal are more distinctive. Benzodiazepines have muscle 
relaxant effects in the short term; conversely on cessation stiffness, muscle spasm, fas-
ciculations, rigidity and trembling can be experienced.1 Other neuromuscular effects 
may be related – such as akathisia (see later), dystonia, diplopia, tics, tremor, tardive 
dyskinesia (more often associated with long- term antipsychotic use) and mycoclonus.5,6 
Failure to recognise abnormal movements as a symptom of benzodiazepine withdrawal 
can lead to mis- diagnosis of these symptoms as medically unexplained symptoms, func-
tional neurological disorder, other neurological conditions, including multiple sclerosis5 
and psychogenic non- epileptic seizures.5–7

Benzodiazepine withdrawal also involves a number of sensory symptoms – possibly 
arising as a rebound of the numbing and blunting effects experienced while being on 
benzodiazepines. Alterations of all special senses are quite common in people experi-
encing withdrawal effects, including changes to vision, sound, taste, touch and smell.1,8,9 
This can involve severe and sometimes intolerable sensory hypersensitivity, tinnitus, 
photophobia and dysosmia.5,10 There are numerous changes to sensation that can be 
disturbing, including hot and cold sensations, numbness, paraesthesiae, pruritus and 
formication (the sensation of insects crawling under the skin).5,7 Increased sensitivity 
can also lead to pain, with allodynia and hyperaesthesia recognised: this can include 
shooting, twisting, burning and searing pains.5,7

Effects on cognition can range from impaired memory and concentration, that can 
impair decision making, to delirium and profound sedation, especially in older patients,1,3,8 
showing overlap with the withdrawal syndromes of other drugs.7 Benzodiazepines 
inhibit REM sleep and so cessation involves a rebound effect, which can include night-
mares or night terrors.1

The course of benzodiazepine withdrawal symptoms can be highly varied. Although 
benzodiazepine withdrawal syndromes are generally understood to entail an acute 
phase of greater intensity that gradually wanes over time, several variations on this 
have been observed.7 Some patients experience protracted withdrawal syndromes that 
last months or years.1,11 Others demonstrate an early improvement in the intensity of 
their symptoms, followed by a resurgence over time, and some have sustained chronic 
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table 3.3 Withdrawal effects from benzodiazepines and z- drugs, adapted from authoritative sources.1,2,7,9

phYSICaL

General Neuromuscular Sleep Cardiovascular

Sweating Paraesthesiae Insomnia Tachycardia/palpitations

Flu- like symptoms Myoclonus Nightmares Dizziness

Headache Tremor Sleep problems Chest pain

Flushing Coordination problems Postural hypotension

Fatigue Numbness Sensory Flushing

Pain Stiffness Electric shock sensations Hyperventilation/ dyspnoea

Malaise Myalgia Tinnitus

Itching, skin rash Fasciculations

Cramps

Blurred vision/visual changes Gastrointestinal

Ataxia

Increased urinary 
frequency

Lethargy

Sensory hypersensitivity –  touch/
sound/smell

Nausea/vomiting

Anorexia/weight loss

Diarrhoea

Abdominal pain/cramp

Constipation

Dry mouth

Food intolerance

Taste/smell disturbances, metallic 
taste in mouth

Perceptual disturbances*

Cognitive Neurological endocrine

Confusion Seizures** Breast engorgement

Amnesia

Impaired concentration

Light- headedness/
vertigo

Menstrual abnormalities

Indecision

Depersonalisation/ 
derealisation

pSYChOLOGICaL

affective Behavioural psychotic**

Agoraphobia Hypochondriasis Restlessness Delirium

Anger Irritability Aggressive behaviour Hallucinations

Anhedonia/blunted 
emotions

Manic symptoms

Obsessive thinking

Panic

Terror

Suicidality

Paranoia

Anxiety

Agitation

Depression

*For example, the perception that the floor is undulating.
**Usually only occurs in the context of abrupt or very rapid withdrawal.
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symptoms.7,8 Some patients have symptoms that fluctuate in severity in cycles that last 
from hours to weeks in duration, overlying a syndrome that generally gradually 
improves over time.7,12 This pattern of non- linear symptoms (often described as ‘win-
dows and waves’) can be perplexing to patients and clinicians, especially as the perio-
dicity of symptoms can vary, as well as the constellation of symptoms over time (with 
specific groups of symptoms predominating at different points).7,12

There are a number of benzodiazepine withdrawal scales that are employed to track 
withdrawal symptoms (e.g. the Benzodiazepine Withdrawal Symptom Questionnaire and 
the Clinical Institute Withdrawal Assessment). These may have some utility, however, 
they may under- estimate the impact of a small number of symptoms of considerable 
intensity with marked effects on a patient’s life.7 Ratings out of 10 for the specific symptoms 
that an individual experiences in withdrawal may be more useful to track progress.7

Withdrawal akathisia

One of the most distressing consequence of benzodiazepine withdrawal is akathisia, a 
neuropsychiatric condition (The International Classification of Diseases, 10th Revision, 
Clinical Modification [ICD- 10- CM] Code G25.71), characterised by severe agitation, 
restlessness and a sense of terror.13–16 Although this condition is most often recognised 
as a side effect of antipsychotic use, it has also been observed to occur in benzodiaze-
pine withdrawal.3,14,17 Patients report a distressing subjective feeling of restlessness and 
dysphoria.17,18 They are often fidgeting, pacing, rocking and can be unable to sit or 
stand still; although sometimes the manifestations are only subjective, sometimes 
referred to as ‘inner akathisia’.17,18 The pathophysiology is poorly understood, with 
theories implicating a reduction in dopaminergic activity in the mesocortical pathway 
projecting from the ventral tegmental area to the limbic system and prefrontal cortex, 
resulting in suppression of the usual inhibitory effects on motor function, leading to 
unwanted involuntary movements.17

This pronounced state of agitation can be mis- diagnosed as a manic state,15 an anxi-
ety disorder, a panic disorder, a personality disorder, attention deficit hyperactivity 
disorder (ADHD), health anxiety, drug- seeking behaviour, restless leg disorder, func-
tional neurological disorder, or a factitious disorder by clinicians unfamiliar with the 
syndrome in benzodiazepine withdrawal.17–19 It has been associated with suicidality 
because of the distress and agitation it engenders.3,17,18

Determinants of severity of withdrawal symptoms

There has been limited research into which factors determine the incidence and severity 
of the benzodiazepine withdrawal syndrome. The speed of tapering is thought to be one of 
the main determinants.7,8 Some (mixed) evidence suggests that being older and being female 
increase difficulties.7,20–22 A longer duration of use correlates with a greater intensity of 
withdrawal symptoms,8 as do higher doses.7,8,23 Shorter- acting benzodiazepines also are 
associated with higher risks of withdrawal, probably because their quicker elimination 
produces a greater difference in the homeostatic set- point of the system, after chronic use, 
and levels of drug present.8,23 It has also been thought that several cycles on and off 
 benzodiazepines (and perhaps other psychiatric medications) can make subsequent with-
drawal attempts more difficult, due to increased sensitisation (often called kindling).4,7,24,25
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protracted benzodiazepine withdrawal syndrome

While acute withdrawal symptoms from benzodiazepines are quite well recognised, there 
is less appreciation for the existence of protracted withdrawal symptoms from benzodi-
azepines, although these have been recognised since at least the 1980s.1–3 The FDA issued 
a boxed warning (its highest level of warning) in 2020 in part to draw attention to the 
issue of a protracted withdrawal syndrome. The FDA warns that ‘Protracted withdrawal 
syndrome persists beyond 4 to 6  weeks after initial benzodiazepine withdrawal. 
Symptoms may last weeks to as long as 12 months.’4 The FDA also highlighted that the 
duration in some patients could be ‘years’,4 supported by recent studies.5,6 This represents 
an update to previous notions that benzodiazepine withdrawal symptoms normally 
resolve within 28 days7,8 and are mostly mild and self- limiting.9 Withdrawal symptoms 
persisting beyond 6–8 weeks are variously called protracted, prolonged or persistent or 
termed the ‘post- acute withdrawal syndrome’ (PAWS).3,10,11

The FDA highlighted the following symptoms of protracted withdrawal:

 ■ anxiety,
 ■ cognitive impairment,
 ■ depression,
 ■ insomnia,
 ■ formication,
 ■ motor symptoms (e.g. weakness, tremor, muscle twitches),
 ■ paraesthesia, and
 ■ tinnitus.

There has been limited formal study into the average duration of withdrawal  symptoms 
– there are reports of weeks- long duration, but symptoms can last longer than a year, 
especially in the case of long- term use.12,13 Although there is some uncertainty, people 
experienced in the treatment of withdrawal estimate that a sizeable minority, perhaps 
10–25% of people who stop long- term benzodiazepines will experience a protracted 
course of withdrawal consisting of mental and physical symptoms that often fluctuate 
unpredictably in a pattern known as ‘waves and windows’.3,14 ‘Waves’ refers to periods 
of relatively severe symptoms, whilst ‘windows’ refers to periods of relative freedom 
from symptoms. The most common symptoms of the protracted withdrawal syndrome 
are shown in Table 3.4, with much overlap with acute withdrawal symptoms. Notably, 
anxiety and insomnia are prominent symptoms in protracted withdrawal. These were 
found in 50% of people with the syndrome in one survey who were originally prescribed 
benzodiazepines for indications other than anxiety or insomnia (for example muscle 
spasms, or pain).6 Many people who experience this syndrome, finding little recogni-
tion or assistance from medical providers, seek online peer support, with the largest of 
these forums having 90,000 members.15

Sometimes clinicians are mystified on hearing about withdrawal syndromes that  persist 
for months or years, given that it takes only days or at most weeks for benzodiazepines 
and z- drugs to be eliminated from the body. However, withdrawal syndromes are caused 
by adaptations to the presence of the drug that persist for longer than it takes the drug to 
be eliminated from the system.16 There has been little study of the long- lasting changes to 
the brain following benzodiazepine cessation but adaptations such as down- regulation of 
adenosine receptors, uncoupling between allosteric linkage of GABA and the benzodiazepine 
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site, or persistence of up- regulated glutamatergic pathways, amongst other downstream 
and related effects, may explain the long- lasting persistence of withdrawal effects in some 
patients after benzodiazepine cessation.17 Protracted withdrawal syndromes are thought 
to persist for as long as it takes these adaptations to the drug to resolve after cessation, 
and not simply how long it takes the drug to be eliminated.11,18

In a large, self- selected sample of 1,200 patients who were seeking peer support for 
stopping benzodiazepines and the withdrawal symptoms they experienced after stop-
ping, the vast majority reported profound consequences to their lives.5 Most of these 
patients had been prescribed benzodiazepines for anxiety or insomnia. The main symp-
toms these people experienced after stopping were anxiety, fear, sleep disturbances, lack 
of energy, difficulty concentrating and memory loss, along with a variety of physical 
symptoms (Table  3.4).6 In more than half of these cases the protracted withdrawal 
symptoms affected their marriage, almost half had lost their job or became unable to 
work, and half had either attempted or contemplated suicide.5 Many patients reported 
that their symptoms were not recognised by doctors or were dismissed (‘I was told 
I was making up symptoms by reading medical information’).5 Although presumably 
this self- selected group represents a more severe syndrome than the average patient, it 
demonstrates how debilitating the syndrome can be in a proportion of patients.

Some researchers suggest these long- lasting neurological, cognitive, affective and 
somatic problems, which persist for years after stopping benzodiazepines in some people, 
are best conceptualised as benzodiazepine- induced neurological dysfunction (BIND), 
which generally shows gradual improvement over time.6,19 There is a lack of understand-
ing of the underlying mechanisms of this condition, but it has been postulated to relate to 
persistent neuro- adaptation or cumulative direct neurotoxic effects,2,6 as seen in animal 
models.20

table 3.4 Most commonly reported symptoms of 1,200 people with protracted withdrawal symptoms from 
benzodiazepines, adapted from Finlayson et al. (2022).5

emotional Neurological Cognitive

Nervousness, anxiety, fear
Crying spells
Anger
Lack of emotions (blunting)
Hallucinations (rare)

Sensory sensitivity (light, noise, 
smell)

Seizure activity
Trembling
Akathisia

Concentration difficulties
Memory loss

General Gastrointestinal Sensory

Low energy
Sleep disturbance
Muscle weakness
Sensitivity to alcohol, caffeine, or specific foods
Difficulty breathing
Difficulty with swallowing
Cardiac irregularities
Hypertension
Functional impairment (e.g. driving or walking)
Headache

Nausea
Diarrhoea and other digestive 
issues
Anorexia

Balance problems
Stabbing pain
Joint pain
Tingling sensation in skin
Burning pains
Aching sensations
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Distinguishing benzodiazepine withdrawal symptoms from return 
of an underlying condition

The FDA highlighted in its report on benzodiazepine withdrawal that clinicians 
 commonly mis- diagnose withdrawal symptoms from benzodiazepines as relapse or 
onset of other health conditions, leading to higher doses of the drug being prescribed.1 
Patients also report this commonly but this has not been studied systematically.2,3 It is 
perhaps  understandable why this may occur given limited familiarity with the with-
drawal syndrome, especially in its protracted form. While anxiety, panic attacks and 
insomnia are common withdrawal symptoms from these drugs which in some cases can 
last for several months, or even years,4 there is a general perception that these symptoms 
are generally minor or short-lived. When people present with severe and/or long- lasting 
symptoms there is a tendency to believe that these symptoms could not be explained by 
a withdrawal syndrome.5

There are several aspects that can allow distinction of withdrawal symptoms from a 
return of an underlying condition:

 ■ The simplest method is when patients are able to communicate that the symptoms 
feel quite distinct to them from their underlying condition. Patients often say ‘I’ve 
never felt this way before.’2 In such cases it is often wise to heed advice attributed to 
Osler6 ‘Listen to your patient; he is telling you the diagnosis.’

 ■ The timing of symptoms can be helpful: symptoms that occur soon after dose reduc-
tion or cessation are more likely to be withdrawal symptoms with such symptoms 
normally having onset within hours or days after dose reduction.7 However, there are 
also reports of withdrawal symptoms being delayed for weeks after cessation for 
reasons that are not well understood (but often with quite distinctive characteristics 
of the benzodiazepine withdrawal syndrome).8–10

 ■ The presence of physical withdrawal symptoms: there are numerous physical with-
drawal symptoms shown in Table 3.5 that are not characteristic of the conditions for 
which benzodiazepines are normally prescribed, such as muscle cramping, distinctive 
sensory symptoms (such as increased sensitivity to sensations), cognitive impair-
ments, cardiovascular and gastrointestinal symptoms.5 The presence of these symp-
toms alongside psychological symptoms help to delineate these presentations as 
withdrawal syndromes.5 It has been suggested that patients may be experiencing 
relapse and withdrawal that are co- incident, and while this is a possibility, Occam’s 
razor suggests that it is more likely that one condition will cause many symptoms, 
rather than requiring multiple syndromes for explanation.11

 ■ The presence of psychological withdrawal symptoms that are different in nature or 
intensity from the underlying condition. Withdrawal symptoms of a psychological 
nature present greater uncertainty in diagnosis; psychological symptoms that are dis-
tinct from those for which the medication was first prescribed (e.g. the emergence of 
panic and anxiety on dose cessation for a patient prescribed a drug for muscular prob-
lems) should suggest withdrawal.7 Observation of psychological symptoms similar to 
the problems that prompted diagnosis, but of greater intensity, are often called rebound 
symptoms- a withdrawal phenomenon- whereby characteristic emotional patterns are 
amplified by the physiological withdrawal process.2 This diagnostic uncertainty should 
also be framed by the limited evidence for the long- term effectiveness of BzRAs for 
insomnia or anxiety.12
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 ■ The presence of similar symptoms of withdrawal whilst patients were on mainte-
nance benzodiazepines, is suggestive of withdrawal effects. Withdrawal effects can 
emerge while patients are taking medication due to the process of tolerance (some-
times called ‘tolerance withdrawal’, see later), most often seen with short- acting ben-
zodiazepines (often observed as inter- dose withdrawal).5

 ■ A pattern of waxing and waning symptom intensity. This has been described as a 
‘waves and windows’ pattern of symptomatology, and is thought to be caused by 
non- linear processes in the body re- adapting to the absence of benzodiazepines but is 
inadequately understood.5,13,14

Mis- diagnosis of withdrawal as new onset of another 
mental or physical condition

Sometimes symptoms that emerge on dose cessation are mis- diagnosed as new onset of 
a mental health condition, such as an anxiety disorder, insomnia, bipolar disorder.3,7 
They can also be mis- diagnosed as another physical diagnosis such as medically unex-
plained symptoms (MUS), chronic fatigue syndrome (CFS) or functional neurological 
disorder (FND), somatoform disorder, multiple sclerosis because the myriad symptoms 
of the benzodiazepine withdrawal syndrome (e.g. psychiatric symptoms, fatigue,  muscle 
fasciculations, cramps, tremor or other neurological symptoms) overlap with the diag-
nostic criteria of these syndromes.3,7

table 3.5 Benzodiazepine withdrawal symptoms – overlapping with anxiety disorders and more distinctive 
symptoms. Adapted from Ashton (2005).14

Symptoms that overlap with anxiety 
disorders*

Symptoms that are relatively specific 
to benzodiazepine withdrawal

Anxiety, panic attacks and agoraphobia Depersonalisation/derealisation

Blurred or double vision Distortion of body image

Depression, dysphoria Formication (‘skin crawling’)

Dizziness, light- headedness Hallucinations (visual or auditory)

Excitability, restlessness Muscle twitches, jerks, fasciculations

Insomnia, nightmares Perceptual distortions, sense of movement

Muscle pain, stiffness Sensory hypersensitivity (to light, taste, sound, and smell)

Palpitations Tingling, numbness, altered sensation

Poor memory, concentration Tinnitus

Sweating, night sweats Confusion, delirium**

Tremor Convulsions**

Weakness (‘jelly legs’) Psychotic symptoms**

*If these symptoms were not present in the underlying condition but appeared for the first time on dose reduction or 
 cessation, or appeared with much greater intensity, there should be a high index of suspicion for a withdrawal syndrome.
**Usually only occurs on rapid or abrupt withdrawal from high- dose benzodiazepines, but can occur rarely in 
other cases.
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Withdrawal symptoms during benzodiazepine maintenance treatment

Withdrawal symptoms, perhaps counter- intuitively, can occur during maintenance 
treatment and if not recognised can lead to the erroneous diagnosis of new conditions 
or the impression that the original condition has worsened, leading to escalation of 
doses or introduction of new treatments.1,2 The situation is seen most clearly with inter- 
dose withdrawal in between doses of short- acting benzodiazepines.1 For example, 
patients taking triazolam as a hypnotic can develop daytime anxiety, and even hallu-
cinations or psychotic symptoms that are relieved by re-dosing the drug.3,4 Patients 
taking alprazolam or lorazepam can develop increasing anxiety and panic between 
doses, relieved by taking the medication.1,5

Even with long- acting benzodiazepines such as diazepam there can be a history of 
steadily increasing anxiety, the development of new symptoms such as agoraphobia, 
along with perceptual distortions and depersonalisation, consistent with benzodiazepine 
withdrawal symptoms, which dissipate on discontinuation of the drug.1 Withdrawal 
symptoms that emerge whilst on maintenance treatment due to the development of toler-
ance and consequent diminished effects of the drug are often called ‘tolerance with-
drawal’.1 These symptoms can often be alleviated by an increase in dose, but re- emerge 
again with ongoing use and only disappear completely after the drug is stopped.1,3,5 
Withdrawal symptoms may be prompted by missed doses of the drug  – which if 
not   considered can lead to mis- diagnosis of a new-onset physical health condition or 
worsening mental health condition(s).6
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how to Deprescribe Benzodiazepines and Z-drugs Safely

As discussed in the first section of Chapter 3 deprescribing of benzodiazepines and 
z- drugs should generally be offered to all patients who have been taking them for 
more than 4 weeks.1–3 There are a few exceptions to this: those taking benzodiaz-
epines for seizure prevention, those at the end of life, and those for whom the harms 
of stopping may outweigh the harms of continuing. These exceptions may also 
include those with serious mental illness for whom the deprescribing process might 
be too destabilising, those with stable, occasional use, or those for whom the with-
drawal process has been previously unbearable. If the patient agrees to stop benzodi-
azepines, they should normally be gradually withdrawn. Tapering and stopping can 
be an unpleasant experience and should not therefore be imposed on a patient against 
their wishes.

The updated FDA boxed warning in 2020 warned of sometimes severe and long- 
lasting withdrawal effects from benzodiazepines. Although current deprescribing guid-
ance is rather varied,4 there is broad overall consensus that a gradual taper, adjusted 
according to withdrawal symptoms experienced by the patient is the best approach.2,5–7 
There is, however, a general message from patients that what is considered ‘gradual’ by 
most clinicians is not gradual enough to avoid unpleasant withdrawal effects. The FDA 
advises that a gradual taper can potentially mitigate the severity of withdrawal but does 
not provide specific guidance on tapering or give detailed protocols.8 NICE in the UK 
has published some guidance for tapering benzodiazepines,6 based on guidelines put 
forward by Professor Ashton,5 although a proportion of patients report that the speed 
of the recommended tapers can be too rapid.7

The following guidelines on how to stop benzodiazepines and z- drugs is based on 
existing studies, guidelines and clinical experience, in addition to the pharmacologi-
cal principles dictating benzodiazepine and z- drug action. Importantly, these guidelines 
are also informed by the experience of patient experts (including those with medical 
training) who have successfully completed a benzodiazepine taper and advise others in 
peer- led communities.

There is a dearth of clinical trials to inform every aspect of this guidance, and so it is 
suggested that shared decision making be used to guide action taken in the context of 
inevitable uncertainty. The guidelines outlined should not replace clinical judgement 
and the overarching principle should be to find a rate of taper that does not cause 
 intolerable withdrawal symptoms for an individual patient.

preparing to stop benzodiazepines

Preparation for deprescribing is an important part of the whole process. Patients may 
not have been informed of the dangers of long- term benzodiazepine and z- drug use,9 
and so education about the risks, benefits and alternatives to these medications is impor-
tant (see the first section of this chapter). This educational intervention in itself has been 
shown to increase the likelihood of successful cessation.7,10 Informing patients about the 
discontinuation process is important so that people know what to expect. This can 
involve education about withdrawal effects (see section on withdrawal effects) and the 
techniques that can be involved to mitigate these risks.
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Ongoing support can be required to prepare a patient for withdrawal and to sus-
tain them through the process.7 This can involve activating their network of family 
and friends, further engagement with professionals (e.g. therapists)11 or connecting 
them to peer support (in person or online).7 Peer- support communities can be a 
double- edged sword. These groups can provide camaraderie, normalisation and sup-
port during a  difficult process but may also expose patients to ‘horror stories’ of 
people who have endured a very severe withdrawal process. Expectations need to be 
carefully managed.

Coping skills can be useful to prepare for benzodiazepine tapering as although with-
drawal symptoms can be minimised by gradual, flexible, hyperbolic tapering they are 
unlikely to be avoided completely. So, the bolstering of existing coping skills or devel-
opment of new ones can be helpful. Briefly, these skills can include intentional relaxation 
(mindfulness, guided meditation, etc), breathing exercises, exercise (e.g. yoga), learning to 
accept symptoms, distraction techniques, sleep hygiene,12 CBT for insomnia (and anxi-
ety), diary keeping, de- catastrophising and stress reduction.11,13 Sometimes lightening 
work or family duties may be helpful, where this is feasible.

Specific treatments for the original indications for benzodiazepines and z- drugs can 
be helpful for the withdrawal process, especially if anxiety and insomnia are ongoing 
concerns. As mentioned previously, benzodiazepines and z- drugs may themselves con-
tribute to increased levels of anxiety and depression, and tapering these medications 
may actually improve these symptoms.5,14,15

CBT- I is the first line treatment for insomnia. This has been shown to produce a 
greater reduction in sleep latency than medication16 with a favourable balance of ben-
efit and harm compared with medication.17 Circadian rhythm disturbances are com-
mon due to a lack of light exposure in the morning and excessive exposure to light at 
night leading to insomnia and grogginess in the morning.18 Where circadian rhythms 
play a role in insomnia, the use of light exposure in the morning (e.g. going outside or 
the use of a light box) and light restriction at night (dimming screens, use of lamps 
rather than overhead lights, various blue light blocking techniques) and possibly timed 
melatonin (most useful as a circadian cue at low doses taken several hours before bed, 
rather than as a hypnotic) can be helpful.18

Anxiety disorders may be treated with a variety of effective psychotherapy and 
 non- psychotherapy modalities, for example mindfulness approaches, CBT, a variety of 
self- help approaches,19 exercise20 and other non- pharmacological approaches.21 
Learning the necessary skills to manage anxiety and insomnia may have the dual ben-
efit of making the withdrawal process easier,22 as well as preparing the person for life 
without medication.
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tapering benzodiazepines and z-drugs gradually

Stopping benzodiazepines abruptly risks severe withdrawal reactions, including seizures, 
which can be life threatening.1 Abrupt cessation also probably presents the greatest risk 
of developing protracted withdrawal symptoms.2 All manufacturers of benzodiazepines 
recommend that their drugs be tapered slowly to reduce risk of withdrawal. However, 
the rates of tapering recommended (over weeks) are often too quick for many patients 
to tolerate. Professor Heather Ashton, an expert in this area, said that ‘the classic six 
weeks withdrawal period adopted by many clinics and doctors is much too fast for 
many long-  term users’.2 For people taking benzodiazepines long term, it may take 12 
to 18 months or more to discontinue safely.2,3

Gradual reduction of benzodiazepine dose reduces the intensity of withdrawal prob-
ably by giving time for neural adaptations made to the drug to resolve (Figure 3.4).4 
One meta- analysis found that gradual dose reduction (‘tapering’) improves drug cessa-
tion rates 6- fold compared to routine clinical care.5 Most studies find that a gradual 
withdrawal over at least 10 weeks is most successful in achieving long- term cessation.6 
NICE advises that stopping diazepam safely after long- term use can take between 9 and 
18 months,7 although some patients will require longer periods.3

Magnitude of risk of
withdrawal symptoms

Time

Homeostatic
set-point

Benzodiazepine
level

(a)

(2) New homeostatic ‘set-point’
in presence of drug

(3) Abrupt stoppage(1) Adaptation to
benzodiazepine

Figure 3.4 The neurobiology of tapering benzodiazepines. In this figure, the homeostatic ‘set- point’ of the brain 
is shown in black and benzodiazepine levels are shown in purple dashed lines. Adapted from Horowitz and Taylor 
(2021).8 The shaded grey regions represent the degree of risk of withdrawal symptoms, the larger the area the 
greater the risk of withdrawal. (a) (1) A benzodiazepine is introduced (solid purple arrow). (2) The brain adapts 
to levels of a drug used over time. (3) The medication is abruptly ceased and plasma drug levels drop to zero 
 (exponentially, according to the elimination half- life of the drug). This difference between the homeostatic set- 
point (the ‘expectations’ of the system) and the level of drug in the system (dashed purple line) is experienced as 
 withdrawal symptoms.
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Figure 3.4 (continued) (b) (3) Tapering: when a drug is reduced step- wise, drug levels reduce exponentially to lower 
levels. At each step, there is a lag as the system adapts to a new level of drug, causing withdrawal symptoms (dashed 
arrows), but of lesser intensity (shaded area under the small, cupped curves) than the abrupt discontinuation shown in 
(a). A new (lower) homeostatic ‘set- point’ is established before further dose reductions are made. Drugs with longer 
half- lives may lessen withdrawal symptoms further by minimising the difference between the shifting homeostatic 
‘set- point’ and plasma levels. (c) (3) An even more gradual step- wise reduction is likely to further minimise the risk of 
withdrawal symptoms (shaded area under the smaller, cupped curves).
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hyperbolic tapering of benzodiazepines and z-drugs

The relationship between dose of benzodiazepines and their effect on their principal 
target, the GABAA receptor, is hyperbolic1 owing to the law of mass action.2 The law of 
mass action dictates that when few molecules of a drug are present, most receptors are 
unoccupied and so even small increases in the mass of drug present at the site of action 
produces large effects.2 When there is more drug in the system, receptors are increas-
ingly saturated, leading to diminishing returns in effect on target receptors for increases 
in the mass of drug added.2

Taking diazepam as an example, this pattern of effect has the following 
implications:

 ■ Reducing dose by fixed amounts (e.g. 15mg steps in Figure 3.5a) will give rise to 
increasingly large reductions in GABAA occupancy.

 ■ This is consistent with clinical observations that withdrawal symptoms increase non- 
linearly with dose reduction. The same- sized reductions have been observed to cause 
greater withdrawal effects at lower doses (e.g. a 1mg reduction of diazepam is toler-
able from 20mg but intolerable from 5mg).3

 ■ Reducing diazepam dose by 5mg from 50mg will cause a reduction of 1.5 percentage 
points of GABAA occupancy, as derived from neuroimaging, but a 5mg reduction from 
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Figure 3.5 The effect of linear versus hyperbolic tapering. (a) An example of linear reductions of dose. In this case 
dose is reduced from 60mg in 15mg decrements to demonstrate the effect on receptor occupancy. Linear reduc-
tions of dose cause increasingly large reductions in effect on GABAA receptor occupancy. The first reduction from 
60mg to 45mg will cause a reduction in receptor occupancy of 6.3 percentage points. But the final reduction from 
15mg to 0mg (the same- sized reduction in terms of dose) will cause a reduction in receptor occupancy 6- fold larger 
(37.8 percentage points). This is likely to explain the more severe withdrawal effects patients report at lower doses 
when undergoing a linear regimen. (b) Hyperbolic reductions of dose. Reducing effect on GABAA receptors by even 
amounts, requires hyperbolically reducing doses of diazepam. In this example, the doses are reduced from 60mg 
(about 70 percentage points) by four equal steps in terms of receptor occupancy (about 17.5 percentage points 
each). The corresponding doses follow a hyperbolically reducing pattern (following the hyperbolic curve). Note how 
much smaller the final doses will be in such an approach (5mg) compared to the linear approach (15mg). Tapering 
hyperbolically is required to produce equal reductions in effect on receptor occupancy, which is likely to correspond 
to ‘evenly spread’ withdrawal symptoms. In practice, tapering will require many more intermediate steps following 
such a hyperbolic pattern: going down in smaller and smaller decrements and tapering down to a very small final 
dose so that the reduction to zero does not cause a larger reduction in receptor occupancy than previous reductions. 
Adapted from Brouillet et al. (1991).1
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10mg will cause a reduction of 11.7 percentage points.1 That is, the same- sized dose 
reduction will cause about an eight times larger change in effect on receptor occupancy.1

 ■ To produce equal- sized reductions in receptor occupancy at each step will require 
making smaller and smaller dose reductions as the total dose gets lower (called hyper-
bolic tapering as it follows the hyperbolic curve).

There are numerous examples of a hyperbolic relationship between clinical effect and 
dose of benzodiazepines and z- drugs,4 suggesting that the hyperbolic pattern of the neu-
robiological relationship has relevance at the level of clinical effect. For example, GABA- 
gated currents increase in a hyperbolic manner in response to increasing diazepam 
concentrations in cells.5,6 An increasing dose of benzodiazepine produces anxiolytic 
effects in a hyperbolic pattern in pigeons,7 rats8 and non- human primates.9 In humans 
there is a hyperbolic relationship between benzodiazepine dose and saccadic slowing 
and sedation.10 The same is true for the effects of zolpidem on a number of sleep char-
acteristics.11–13 It therefore seems likely that the same hyperbolic relationship will exist 
between dose reductions and extent of withdrawal reactions, as observed clinically.3

In order to reduce benzodiazepine effects at their major target by equal amounts, 
hyperbolically reducing doses are required (Figure 3.4b and Table 3.6), as for other 

table 3.6 Doses of diazepam required to produce reductions in effect at the GABAA 
receptor of 5 percentage points. The size of the dose reductions become increasingly 
small to retain the same reduction in GABAA occupancy, such that a 1.3mg dose 
reduction at small doses produces the same change in effect as nine times the dose 
(11.7mg) at close to 60mg. This relationship informs the tapering regimens suggested 
later in this chapter.

GaBaa occupancy (%) Dose (mg)
Dose reduction from 
previous step (mg)

70 57.6 – 

65 45.9 11.7

60 37 8.9

55 30.2 6.8

50 24.7 5.5

45 20.2 4.5

40 16.5 3.7

35 13.3 3.2

30 10.6 2.7

25 8.2 2.4

20 6.2 2.0

15 4.4 1.8

10 2.7 1.7

5 1.3 1.4

0 0 1.3
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drugs such as antidepressants.14 Equal reductions of receptor occupancy are likely to 
produce an equivalent intensity of withdrawal reactions. A hyperbolic pattern of reduc-
tion means that the size of dose reductions should become smaller and smaller as the 
total dose reduces. Final doses before complete cessation will sometimes need to be very 
small (often less than 1mg of diazepam equivalent) so that this reduction is not larger 
(in terms of effect on reduction in receptor occupancy) than the size of the previously 
tolerated reductions. The suggested regimens provided in the drug- specific sections are 
derived from receptor occupancy relationships that follow a hyperbolic pattern of dose 
reduction. For example, the suggested regimens for diazepam start with reductions of 
4mg when patients are taking 60mg a day, but when their daily dose is down to 2.5mg 
the size of the reduction suggested is just 0.5mg because these reductions produce 
equivalent- sized effects on GABAA receptors.

In peer- led withdrawal communities, patients have converged on a similar solution to 
reducing dose. Many of these communities recommend reducing by a proportion of the 
most recent dose every period (an exponential pattern of dose reduction). Patients often 
report that 10% reductions (calculated on the last dose, so that they become increas-
ingly small) or less every 2–4  weeks are tolerable (albeit with considerable 
variation).15,16
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Switching to longer- acting benzodiazepines to taper

There are mixed views on switching to a longer- acting benzodiazepine to facilitate 
tapering. A Cochrane review on this topic was equivocal about switching, not finding 
strong evidence one way or the other.1 Theoretically, a longer- acting drug should cause 
a more gradual change in plasma levels following reductions that should minimise 
withdrawal symptoms. This may be particularly helpful for patients who are experi-
encing inter- dose withdrawal from shorter- acting benzodiazepines (and sometimes 
z- drugs) during maintenance treatment (although more frequent dosing can also solve 
this issue). Other patients may find switching difficult or prefer to taper from the 
 original, familiar drug.2

A conversion table for benzodiazepines is shown in Table 3.7. It should be noted that 
benzodiazepine equivalencies are not based on careful studies but based on expert opin-
ion, and so can only be seen as rough estimates, and there can be significant inter- 
individual differences.3–5 Consequently, switching should be performed step- wise rather 
than abruptly to allow a period of accommodation to the new drug and to check for 
withdrawal symptoms (see drug- specific chapters). Patient-reported symptoms should 
therefore be prioritised and adjustments should be made so as to minimise withdrawal 
symptoms. A period of stabilisation (e.g. 2 weeks or longer) on the new drug may be 
required before commencing a taper.

Diazepam is a common choice for a switch because of its long half- life (including its 
active metabolite) and its wide availability in small- dose tablet formulations and liq-
uids. Extra precautions apply in patients with hepatic dysfunction as diazepam, and 
other longer- acting drugs, may accumulate.6,7 As sensitised patients can be susceptible 
to even small perturbations in plasma levels of drugs, some patients may need to take 
longer- acting benzodiazepines like diazepam more than once a day (as sometimes 
encouraged by manufacturers).3,4

Z- drugs that have short half- lives and are dosed once a day may be eliminated almost 
completely in the 24 hours between doses. These drugs should theoretically produce 
less adaptation (and therefore less physical dependence) and a lower risk of withdrawal 
effects than drugs that affect target receptors for 24 hours a day (e.g. shorter- acting 
benzodiazepines dosed several times a day). Therefore, direct tapering from these medi-
cations may be more sensible than a switch to diazepam. However, an option to switch 
is presented as a possibility in the drug- specific sections. This is perhaps most relevant 
for patients who experience inter- dose withdrawal symptoms, or who have great diffi-
culty in a direct taper from these drugs.
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table 3.7  Dose equivalencies between benzodiazepines, their half-lives and marketed indications.

Benzodiazepine or z- drug
half- life
(active metabolite) equivalent dose*

Marketed 
indication**

Diazepam 24–48 hours (up to 100 hours)8 10mg a, h

Alprazolam 12–15 hours9 0.5mg5 a

Chlordiazepoxide 8–28 hours10 25mg5 a, m, w

Clonazepam 20–60 hours, mean 30 hours1 0.5mg5 e

Clorazepate 18–50 hours (1–8 days)11 15mg4 a, e, w

Estazolam 10–24 hours12 1mg (1–2mg)4 h

Eszopiclone 6 hours13 3mg4 h

Flurazepam 40–114 hours10 20mg (15 –30mg) 5 h

Lorazepam 12 hours14 1mg5 a, p

Lormetazepam 10–12 hours15 1mg (1–2mg)5 h

Nitrazepam 24 hours16 10mg5 h

Oxazepam 6–20 hours17 20mg5 a

Quazepam 39 hours (73 hours)18 20mg4 h

Temazepam 7–11 hours, mean 8 hours19 20mg5 h, p

Triazolam 1.5–5 hours20 0.5mg4 h

Zaleplon 1 hour21 20mg4 h

Zolpidem tartrate 0.7–3.5 hours, mean 2.4 hours22 20mg4 h

Zopiclone 5 hours23 15mg4 h

*These equivalencies are based on clinical experience and so may not be exact and may need to be individualised, 
based on withdrawal symptoms.
**Marketed indications may vary between different territories.
a = anxiolytic, e = anti- epileptic, h = hypnotic, m = muscle relaxant, p = pre- medication before procedure/operation, 
w = alcohol withdrawal.
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Making up smaller doses of benzodiazepines and z-drugs practically

As outlined in the following drug- specific sections, some people will need access to 
smaller doses of medication than are widely available as commercially produced 
tablets in order to taper. This is because the smallest available tablets (or even a quarter 
of such a tablet) produce high receptor occupancy. Reducing from the smallest tablet to 
zero would cause a large reduction in effect, engendering severe withdrawal symptoms 
for some patients (Table 3.8).1 Various guidelines on tapering recommend using liquid 
versions of drugs (for which the volume of each dose is readily manipulated) in order 
to make gradual tapering feasible.2,3

To prepare dosages that allow steps in between or lower than doses widely available 
in tablet formulations, licensed and ‘off- label’ options are available, as outlined in the 
introductory chapter. Some specific remarks relevant to benzodiazepines and z- drugs 
are highlighted here.

extending the dosing interval (‘skipping doses’)

As current tablet formulations of some benzodiazepines and z- drugs do not permit phar-
macologically informed tapering regimens, it is tempting to make dose reductions by hav-
ing patients miss a dose of medication once a week or more often, or to take their dose 
every other day (or less frequently) so that their average dose each day is reduced. However, 
this method is not recommended for benzodiazepines other than long- acting drugs like 
diazepam. Even for diazepam clinical effects sometimes require more than once- a- day dos-
ing (perhaps because in people sensitive to benzodiazepines even small variation in plasma 
level can trigger withdrawal effects).2,3 The half- lives of most benzodiazepines and z- drugs 
are 24 hours or less, so dosing every second day will cause plasma levels of the drug to fall 
to one- quarter of peak levels at their trough. It is widely recognised that skipping doses can 

table 3.8 Tablet and liquid formulations available for commonly used benzodiazepines and z- drugs, with 
corresponding GABAA occupancy provided for a quarter the lowest available dose of tablet. a = UK, b = USA.

Drug tablets available
Liquid 
formulation

Quarter the dose of 
smallest tablet

Corresponding 
GaBaa occupancy

Clonazepam 0.125mg, 0.25mg, 
0.5mg, 1mg, 2mg

2mg/5mLa,
0.5mg/mLa

0.0625mgb

0.125mga

4.8
9.2

Diazepam 2mg, 5mg, 10mg 1mg/mLb,
5mg/mLb,
2mg/5mLa

0.5mg 2.0

Lorazepam 0.5mg, 1mg, 2mg, 
2.5mg

2mg/mLb,
1mg/mLa

0.125mg 4.8

Temazepam 7.5mg, 10mg 10mg/5mLa 1.875mgb

2.5mga

3.7
4.8

Zopiclone 3.75mg, 7.5mg N/A 0.94mg 2.5

Zolpidem 5mg, 10mg N/A 1.25mg 2.5
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induce withdrawal effects4,5 from benzodiazepines, something which patients routinely 
report,6 and every- other- day dosing has similar consequences. It is generally better to 
taper doses by giving a smaller dose each day (or as often as required to prevent inter- dose 
withdrawal effects) rather than a larger dose every second day.

tablet splitting

As outlined in the introductory chapter many tablets can be easily divided into halves (or 
quarters if they are round) using cheaply available tablet cutters.7 Using tablet cutters is 
more accurate for dividing tablets than either splitting by hand (for scored tablets), cut-
ting with scissors (for unscored tablets) or using a kitchen knife.8 Although in older meth-
ods of manufacturing active medication was not evenly distributed throughout a pill or 
tablet, this is no longer the case.9 Tablet splitting is widely employed with almost one- 
quarter of all drugs administered in primary care being split.10 Some tablets may not be 
suitable for splitting including those with a hard outer coat, extended- release tablets (the 
extended- release properties can be affected), those that are too small or have an uneven 
shape. Although there are concerns that the splitting process may not be completely accu-
rate,11 (e.g. imperfect splitting and tablet powder being formed) this can be mitigated 
somewhat by storing the remainder of the tablet fragment to be used over subsequent 
days, meaning that the correct dose will be received over 2 or 4 doses. Tablet cutters have 
the advantage of closing as they are used and so retain both halves of the tablet being cut.

This technique may be helpful for the first few steps of a reduction regimen. Small 
variation in dose from day to day whilst at higher doses of medication is unlikely to 
cause withdrawal issues for most people (although these differences can become more 
critical at lower doses). Some patients who are physically dependent on benzodiaz-
epines can be so sensitised to benzodiazepines that even minute fluctuations in dosage 
can cause withdrawal effects; for these patients tablet splitting may not be appropriate 
and a more accurate method may be required.

Manufacturers’ liquids, including dilutions

Apart from tablet splitting, the most widely available option for making up doses that are 
smaller than those available in tablets is the use of liquid versions of a drug. A variety of 
benzodiazepines are available in liquid form. Small syringes (e.g. 1mL, or sometimes 
0.5mL) can be used to measure out doses. Sometimes syringes smaller than those provided 
by the manufacturer are required for tapering. Patients may require some education on 
proper syringe usage and reading. As greater errors are found when measuring less 
than 20% of the labelled capacity of a syringe12 and the smallest syringe widely available 
is 1mL (or in some regions 0.5mL), the smallest volume that could be measured accurately 
with a syringe may be too large a dose to complete a taper for some benzodiazepines.

To avoid problems associated with measuring small volumes, the dilution of manu-
facturers’ liquids may be needed. Some manufacturers recommend diluting the solution 
with water (or juices) before consumption.13 For example, 0.5mL of a 5mg/mL diaze-
pam solution could be mixed with 4.5mL of water (a 10- fold dilution) to make up a 
0.5mg/mL solution.13 The manufacturer advises that the solution will blend quickly and 
completely, and should be consumed ‘immediately’, which can be interpreted as within 
an hour of preparation.13 As the stability of the dilution cannot be guaranteed, the 
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remainder should be discarded and a new dilution prepared each day. In order to take 
small doses with, for example, this 0.5mg/mL dilution, 0.25mg could be taken by meas-
uring 0.5mL of the dilution to consume.

Compounded medication

Other options, available in different territories, include having compounding pharma-
cies make up smaller dose tablets or capsules, or liquid suspensions or solutions. One 
such option is ‘tapering strips’, which involves small doses of benzodiazepines or z- drugs 
made up as tablets that successively reduce in dose over time.14 Patients should make 
sure they are using a reputable compounding pharmacy.15

Other off-licence options for making small doses of medications

As outlined in the introductory chapter, while it may represent an unlicensed use to 
crush tablets or make extemporaneous suspensions, the General Medical Council 
(GMC) guidance on this matter states that doctors are permitted to prescribe medica-
tions off- licence when ‘the dosage specified for a licensed medicine would not meet the 
patient’s need’.16 In the USA, such usage is also considered ‘off label’ or ‘unapproved’ 
use by the FDA, which, however, explains that ‘healthcare providers generally may pre-
scribe the drug for an unapproved use when they judge that it is medically appropriate 
for their patient’.17

Dispersing tablets

When liquid formulations are not available, many tablets that are not enterically coated 
or sustained-  or extended- release can be crushed to a powdered form and dispersed in 
water.18,19 The contents may sometimes taste bitter. Crushing and dispersing will not 
greatly alter these medications’ pharmacokinetic properties according to the FDA medi-
cation guide20 and the Royal Pharmaceutical Society (RPS) guidance on crushing, open-
ing or splitting oral dosage forms.7 Their time to peak plasma will be shortened because 
the absence of a disintegration phase allows faster gastrointestinal absorption.

Guidelines for patients who have trouble swallowing tablets (like the North East 
Wales NHS Trust (NEWT) guidelines in the UK19 and similar guidance in the USA20) 
indicate that many benzodiazepine tablets will disperse in water. For example, local 
National Health Service (NHS) hospital guidance indicates that diazepam will disperse 
in water, although the process will take more than 2 minutes.21 The process can be made 
faster by crushing tablets with a spoon or mortar and pestle. For other medications, such 
as zolpidem, guidelines for making suspensions recommend crushing instant- release 
preparations (e.g. Ambien) but not controlled- release preparations (e.g. Ambien CR).20

In order to make up a diazepam suspension, for example, water could be added to a 
2mg diazepam tablet to make up a 20mL suspension, with concentration 1mg in 10mL 
(or 0.1mg/mL). A 0.5mg dose of diazepam could be taken by measuring out 5mL of this 
suspension to consume. As some benzodiazepines are poorly soluble in water, it should 
be noted that mixtures made by dispersing a tablet in water are suspensions (not solu-
tions). Flakes or particles visible in a suspension are a combination of excipients 
(or ‘fillers’) and active drug. Care should be taken to vigorously shake or stir a suspension 
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to ensure even dispersion of drug before measuring a volume to consume.22 In the 
absence of stability data, a conservative approach involves consuming such suspensions 
immediately (within an hour). The remainder should be discarded. Although this 
approach presents various practical difficulties, patients who have successfully ceased 
benzodiazepine use reported this approach to be amongst the most useful.2

Benzodiazepines are more soluble in oil or fat than in water.23 When mixed with full- 
fat homogenised milk, some or all of the drug will dissolve in the milk fat. This should 
form an evenly dispersed emulsion when shaken vigorously. This method is favoured by 
some patients.24 As stability cannot be assured, the measured dose should be taken 
immediately after shaking and the remainder discarded.

references
1. Horowitz M, Taylor D. Withdrawing from benzodiazepines and z- drugs (in preparation).

2. Wright SL. Benzodiazepine withdrawal: clinical aspects. In: The Benzodiazepines Crisis (eds. J Peppin, J Pergolizzi, R Raffa, S Wright) 2020: 

117–C8.P334. Oxford: Oxford University Press. doi:10.1093/med/9780197517277.003.0008.

3. Ashton H. Benzodiazepines: how they work and how to withdraw (The Ashton Manual). 2002. http://www.benzo.org.uk/manual/bzcha01.

htm (accessed 11 July 2023).

4. National Institute of Health and Care Excellence (NICE). Depression in adults: treatment and management | Guidance | NICE. 2022; 

published online June. https://www.nice.org.uk/guidance/ng222 (accessed 16 July 2022).

5. Kaplan EM. Antidepressant noncompliance as a factor in the discontinuation syndrome. J Clin Psychiatry 1997; 58 Suppl 7: 31–5; discussion 36.

6. Framer A. What I have learnt from helping thousands of people taper off psychotropic medications. Ther Adv Psychopharmacol 2021; 

11: 204512532199127.

7. Root T, Tomlin S, Erskine D, Lowey A. Pharmaceutical issues when crushing, opening or splitting oral dosage forms. Royal Pharmaceutical 

Society 2011; 1: 1–7.

8. Verrue C, Mehuys E, Boussery K, Remon J- P, Petrovic M. Tablet- splitting: a common yet not so innocent practice. J Adv Nurs 2011; 

67: 26–32.

9. Hisada H, Okayama A, Hoshino T, et al. Determining the distribution of active pharmaceutical ingredients in combination tablets using near 

IR and low- frequency Raman spectroscopy imaging. Chem Pharm Bull 2020; 68: 155–60.

10. Chaudhri K, Kearney M, Di Tanna GL, Day RO, Rodgers A, Atkins ER. Does splitting a tablet obtain the accurate dose?: a systematic review 

protocol. Medicine 2019; 98: e17189.

11. Center for Drug Evaluation, Research. Best practices for tablet splitting. U.S. Food and Drug Administration. https://www.fda.gov/drugs/

ensuring- safe- use- medicine/best- practices- tablet- splitting (accessed 22 September 2022).

12. Jordan MA, Choksi D, Lombard K, Patton LR. Development of Guidelines for Accurate Measurement of Small Volume Parenteral Products 

Using Syringes. Hosp Pharm 2021; 56: 165–71.

13. Diazepam Oral Solution, CIV, 5 mg per 5 mL and Diazepam IntensolTM Oral Solution (Concentrate), CIV, 25 mg per 5 mL (5 mg/mL). https://

dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=e435e56f- e6eb- 4fe9- 9a8f- e11527778fc1&type=display (accessed 23  March 

2023).

14. Groot PC, van Os J. How user knowledge of psychotropic drug withdrawal resulted in the development of person- specific tapering medica-

tion. Ther Adv Psychopharmacol 2020; 10: 204512532093245.

15. Find A Compounder  – PCCA  – Professional Compounding Centers of America. https://www.pccarx.com/Resources/FindACompounder 

(accessed 8 May 2023).

16. General Medical Council. Prescribing unlicensed medicines. 2021.

17. Office of the Commissioner. Understanding unapproved use of approved drugs “off label.” U.S. Food and Drug Administration. https://www.

fda.gov/patients/learn- about- expanded- access- and- other- treatment- options/understanding- unapproved- use- approved- drugs- label (accessed 

22 September 2022).

18. Brennan K. Selective serotonin reuptake inhibitor (SSRI) formulations suggested for adults with swallowing difficulties. SPS  -  Specialist 

Pharmacy Service. 2021; published online July 1. https://www.sps.nhs.uk/articles/selective- serotonin- reuptake- inhibitor- ssri- formulations- 

suggested- for- adults- with- swallowing- difficulties/ (accessed July 14, 2022).

19. Smyth J. The NEWT guidelines for administration of medication to patients with enteral feeding tubes or swallowing difficulties. 2011. 

https://www.newtguidelines.com/index.html (accessed 18 February 2023).

20. Bostwick JR, Demehri A. Pills to powder: an updated clinician’s reference for crushable psychotropics. Curr Psychiatr 2017; 16: 46–9.

21. Colchester Medicines Information. MOC guidelines for tablet crushing in patients with swallowing difficulties. Colchester Hospital 

University, 2018

22. White R, Bradnam V. Handbook of Drug Administration via Enteral Feeding Tubes, 3rd ed. Padstow: Pharmaceutical Press, 2015.

23. Macheras PE, Koupparis MA, Antimisiaris SG. Drug binding and solubility in milk. Pharm Res 1990; 7: 537–41.

24. Benzodiazepine Tapering Strategies and Solutions. Benzodiazepine Information Coalition. 2020; published online September 21.  

https://www.benzoinfo.com/benzodiazepine- tapering- strategies/ (accessed 29 April 2023).

http://www.benzo.org.uk/manual/bzcha01.htm
http://www.benzo.org.uk/manual/bzcha01.htm
https://www.nice.org.uk/guidance/ng222
https://www.fda.gov/drugs/ensuring-safe-use-medicine/best-practices-tablet-splitting
https://www.fda.gov/drugs/ensuring-safe-use-medicine/best-practices-tablet-splitting
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=e435e56f-e6eb-4fe9-9a8f-e11527778fc1&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=e435e56f-e6eb-4fe9-9a8f-e11527778fc1&type=display
https://www.pccarx.com/Resources/FindACompounder
https://www.fda.gov/patients/learn-about-expanded-access-and-other-treatment-options/understanding-unapproved-use-approved-drugs-label
https://www.fda.gov/patients/learn-about-expanded-access-and-other-treatment-options/understanding-unapproved-use-approved-drugs-label
https://www.sps.nhs.uk/articles/selective-serotonin-reuptake-inhibitor-ssri-formulations-suggested-for-adults-with-swallowing-difficulties/
https://www.sps.nhs.uk/articles/selective-serotonin-reuptake-inhibitor-ssri-formulations-suggested-for-adults-with-swallowing-difficulties/
https://www.newtguidelines.com/index.html
https://www.benzoinfo.com/benzodiazepine-tapering-strategies/


342 The Maudsley® Deprescribing Guidelines

C
h

a
pt

er
 3

Other considerations in tapering benzodiazepines and z-drugs

The practical process of tapering is outlined in ‘Tapering benzodiazepines and z-drugs 
in practice’. The key elements of a programme of tapering are:

 ■ that it is flexible and can be adjusted so that the process is tolerable for the patient;
 ■ that it involves close monitoring of withdrawal symptoms to facilitate timely adjust-
ments to the rate of taper;

 ■ that patients are provided with formulations of medication to allow the taking of 
doses necessary for tapering (e.g. access to liquid formulations or tablets with lower 
doses); and

 ■ ensuring that patients have adequate support both psychologically and practically 
(knowing how to make small reductions) from friends, family and professionals.

Micro- tapering

Although the major approach outlined in the drug- specific sections involves making 
reductions every 1–4 weeks (sometimes called ‘cut and hold’)1 an alternative approach 
is called micro- tapering, whereby a small change in dose is made each day. Theoretically 
(see Figure 3.4) making smaller reductions should produce smaller disruptions of the 
homeostatic equilibrium leading to less intense withdrawal symptoms.2 This process 
might require further dilutions of a liquid version of the drug and the use of small-volume 
syringes. It also requires quite complex calculations and record keeping. Micro- tapering 
allows the patient great flexibility in finding a rate of reduction that is tolerable for 
them. It also means that doses can be evenly distributed throughout the day, which 
should minimise any plasma fluctuations that might provoke or exacerbate withdrawal 
symptoms. Where several doses of a medication are taken each day, these same small-
dose reductions can be made to all doses, or sequentially to one dose at a time (e.g. 
morning, afternoon or night).

Micro- tapering rates can be calculated from the regimens given in the drug- specific 
sections by dividing the change in dose for each step by 7, 14 or 28 days, depending on 
the rate of desired taper. For example, if a regimen suggests that a reduction should be 
made from 60mg to 55mg in one step over 2 weeks, then this could be converted into 
a reduction of approximately 0.4mg each day for 2 weeks. The rate of tapering per day 
will reduce throughout the taper (hyperbolically). This rate can be slowed if withdrawal 
symptoms become too unpleasant. As an example, if a 0.1mg/mL suspension of diaze-
pam is made up, as above, to a volume of 20mL, then 0.5mL less could be taken every 
day to reduce from 2mg (20mL) by 0.05mg each day, taking 40 days to reach 0mg 
(a rate that could be adjusted to withdrawal symptoms).

adjunctive medication

Currently there are no medications approved by the FDA or other drug regulators to 
alleviate the symptoms of benzodiazepine withdrawal. Pharmacological adjunctive treat-
ments for benzodiazepine withdrawal have had mixed reviews.3,4 Many drugs that have 
been trialled to help people with withdrawal symptoms themselves cause physical depend-
ence and withdrawal. These include pregabalin, paroxetine, tricyclic antidepressants, and 
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trazodone.4 Ultimately these agents may then in turn need to be tapered, and are, in any 
case, associated with their own adverse effects.5 Clearly then, using a dependence- forming 
agent to assist withdrawal is ultimately likely to be self- defeating. NICE guidance on safe 
withdrawal of benzodiazepines states explicitly ‘Do not treat withdrawal symptoms with 
another medicine that is associated with dependence or withdrawal symptoms.’6 The 
British National Formulary (BNF) cautions: ‘The addition of beta- blockers, antidepres-
sants and antipsychotics should be avoided where possible.’7

When severe withdrawal symptoms occur it is generally preferable to slow the rate of 
taper to minimise withdrawal symptoms rather than seek to mask them with another 
medication. The addition of another medication also risks complicating the picture by 
adding in new adverse effects, and potential interactions with existing medication. In 
the process of withdrawal, some patients will become sensitised to a range of medica-
tions, which may include other psychiatric medications -  another reason for a cautious 
approach to new agents.5,8 Professor Ashton said on this issue ‘Presumably the general 
hypersensitivity of the nervous system magnifies the reaction to any foreign substances, 
but no clear explanation has yet emerged.’8

In selected cases of severe withdrawal, the addition of an adjunctive medication may 
be considered.9 The adjunct agent should be ideally one without a strong withdrawal 
syndrome and should have less severe adverse effects than the original benzodiazepine. 
In a Cochrane review, the use of valproate assisted successful benzodiazepine discon-
tinuation,10 as did carbamazepine.11 Valproate and carbamazepine are less likely to 
produce withdrawal effects than benzodiazepines, although withdrawal is reported for 
both drugs.12 These drugs also pose risk of blood dyscrasias, hepatic decompensation, 
and psychiatric and cognitive alterations, amongst other adverse effects, and so require 
careful monitoring.13,14 Also, NICE concluded: ‘Do not offer sodium valproate or bus-
pirone to aid withdrawal from a benzodiazepine.’6 The addition of melatonin may also 
be more effective15 than tapering alone, although evidence is mixed.16 Drugs like pro-
pranolol17,18 and antihistamines like hydroxyzine19 have been used in case of unpleasant 
withdrawal symptoms, with inconclusive findings.11 Ideally these drugs should be used 
only for the short term, as some can also cause physical dependence and withdrawal 
with chronic use.20

Nutritional supplements and other products

There has been almost no formal research into the effects of supplements on with-
drawal symptoms. Hypersensitivity to adverse effects may also be seen with supple-
ments.8 Any theories on the possible benefits of supplements in this area are mere 
speculation.

The use of GABA- affecting supplements (e.g. valerian, cannabinoids and phenibut)5 
seems particularly unwise as these may have similar effects to benzodiazepines. They 
may or may not help withdrawal but may also themselves result in dependence. 
Phenibut, a GABA agonist, in particular is known to cause physical dependence and 
withdrawal effects.21 Carisoprodol (Soma), is metabolised into a barbiturate- like drug 
(meprobamate), which binds to GABAA receptors22 and, like baclofen, a GABA ana-
logue,23 is associated with a withdrawal syndrome. Alcohol should be specifically 
avoided as it also interacts with GABAA receptors and can exacerbate withdrawal 
symptoms, sometimes to a surprising degree.8
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psychological aspects of tapering benzodiazepines and z-drugs

The withdrawal process per se can involve intense emotions, ranging from despair, 
anger, anxiety, emotional lability, to hypomania and suicidal thoughts. These feelings 
are often unrelated (or greatly out of proportion) to events or circumstances.1–4 Such 
experiences can sometimes be emotions that are familiar to the patient, at other times 
be quite novel (or be of much greater intensity than previously experienced emotions), 
and can be distressing and confusing.2,4 Like the physical symptoms of withdrawal, 
psychological symptoms can often come in intense waves.2,4,5 The emotional effects of 
benzodiazepine withdrawal are common to many drug- withdrawal syndromes, per-
haps being most widely recognised with various recreational drugs.1,6

Many people cannot tolerate severe withdrawal symptoms. Severe effects can impair 
social and professional functioning, precipitate relapse and cause the patient to become 
fearful of the process of reducing their medication or of ever going off it.4 Sometimes 
severe withdrawal effects will prompt people to return to a full dose of medication, or 
seek other medications or drugs to manage their symptoms. Occasionally severe with-
drawal effects will lead people to be admitted to hospital and in some cases to attempt 
suicide.7,8

So although there are specific approaches to coping with withdrawal most people do 
not do well by ‘white- knuckling’ through the process of very severe withdrawal effects. 
The main tool to manage withdrawal symptoms should be to reduce the dose gradually 
enough to avoid severe withdrawal symptoms in the first place. Although there has 
been limited research in the area it seems to be the case that experiencing more severe 
withdrawal symptoms from rapid reductions may also increase the risk of a protracted 
withdrawal syndrome in the long run.2,4

Coping with withdrawal symptoms

There are some examples of general methods of coping with withdrawal symptoms in 
the introductory chapters. For benzodiazepines, there are a few interventions with sup-
porting evidence. The addition of psychological intervention to gradual dose reduction 
has been found in a meta- analysis of seven studies (454 participants) to have a benefi-
cial effect on cessation rates (Odds ratio [OR] = 1.82), with the effect maintained at 
follow up (OR = 1.88).9 Note that the size of the effect is substantially smaller than the 
effect of gradual dose reduction (tapering), which shows an odds ratio of six compared 
to routine care in terms of cessation rates.9

Common elements in these psychological interventions included relaxation training, 
cognitive- behavioural treatment of insomnia, self- monitoring of symptoms, goal- 
setting, and coping with anxiety.9 It should be noted that CBT does not improve out-
comes at longer- term follow up,10 perhaps because the withdrawal process has a large 
physiological component to it that can only be accommodated by gradual tapering. 
Relaxation courses were shown to improve the chances of successfully stopping benzo-
diazepines compared to care as usual.10

Many patients report that it is useful to be made aware that the symptoms that are 
experienced during the withdrawal process are of a physiological origin and should 
not be given an existential weight they do not merit.11 In peer- led withdrawal 
communities these symptoms are referred to as ‘neuro- emotions’, denoting emotions 
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that arise because of withdrawal- associated neurological processes, as distinct from 
‘endogenous’ emotions that relate to events in the person’s life.2 A guidebook for 
therapists on how to support patients undergoing psychiatric drug withdrawal sug-
gests to therapists that they ‘suspend customary assumptions about the source of 
distress and associated interventions (i.e. emotional processing or analysis) for the 
duration of withdrawal’.11 Such symptoms, in their more extreme forms are very 
likely to attract mental health diagnoses from clinicians unfamiliar with this aspect 
of withdrawal.2,12

Sometimes withdrawal symptoms can be difficult to distinguish from an underlying 
condition, not just for the clinician but also for the patient.2 Although timing and asso-
ciated physical symptoms can be helpful in discerning this distinction, the subjective 
similarity of symptoms to the original condition can be confusing for some.2 Familiar 
patterns of thoughts and emotions may be triggered by withdrawal symptoms. In the 
same way as anxiety triggered by, for example, an excess of caffeine in a given indi-
vidual may have a presentation that depends on an individual’s personality and habits 
of mind, withdrawal symptoms may interact with an individual’s typical responses and 
then closely resemble an underlying condition. In such cases, the pattern of symptoms 
over time (waxing and waning and corresponding to dose reductions), and co- incident 
symptoms that are not typical of the patient’s mental health condition are most useful 
to help identify these withdrawal states.2

Many patients go through a phase of shock when they contemplate or experience 
the effects of withdrawal on their lives. This sense of shock may include worries about 
the impact on financial, work and personal affairs and involve feelings of regret, self- 
blame and anger at having been prescribed these medications in the first place.2,13 
People may feel aggrieved that they were not properly informed about the difficul-
ties in stopping medication. Another common emotional symptom in withdrawal is 
the opposite of intense emotion  – the complete absence of emotions, sometimes 
referred to as ‘emotional anaesthesia’, or anhedonia, numbness, apathy or ‘dysthymia’ 
following drug withdrawal.1,2,14,15 This effect, like other withdrawal effects, seems to 
fade over time but can take months or years to abate in some patients.1

Techniques such as distraction, acceptance and re- orientation can help people recog-
nise these psychological symptoms as temporary products of the withdrawal process 
that resolve in time like other symptoms.2 Peer support has been found to be helpful.16 
Some patients find that learning to manage and cope with withdrawal symptoms also 
translates to being able to manage the mental health conditions that first prompted 
medication prescriptions in a more effective way.2

For some people in benzodiazepine withdrawal, environmental stimuli can be over-
whelming, and some patients may need to carefully manage their sensory exposure to 
avoid being severely disturbed.5 Reducing stress in life, to the degree this is possible, 
may be helpful for the process. Activity and exercise may be useful both as distraction 
and to reduce tension but need to be adjusted to the degree of physiological disturbance 
caused by benzodiazepine withdrawal in order to avoid sensory overload, which can 
sometimes exacerbate symptoms.4,5 Sleep hygiene can be helpful.17 There has not been 
formal study on the role of diet during tapering benzodiazepines, but some have thought 
specific diets to be useful.4
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tapering benzodiazepines and z-drugs in practice

This chapter acts as a practical summary guide to deprescribing benzodiazepines and 
z- drugs.

Decision making for deprescribing

 ■ The indications for deprescribing are:
 ■ adverse effects,
 ■ loss of efficacy (tolerance or tachyphylaxis),
 ■ use >1 month,1–3

 ■ patient wishes to stop, and
 ■ rationalising medication (e.g. reducing polypharmacy).

 ■ Patients at higher risk from continuing benzodiazepines are those who are:1

 ■ age >65,
 ■ taking more than 1 benzodiazepine or z- drug,
 ■ also taking opioids or gabapentinoids (pregabalin or gabapentin),
 ■ at risk of falls,
 ■ diagnosed with COPD, severe or uncontrolled respiratory disease, or risk of res-
piratory depression,

 ■ have a substance use disorder or a history of overdose, 
 ■ contemplating pregnancy4–6 or breastfeeding.7

 ■ Deprescribing decisions should be agreed between patient and prescriber. Forced 
tapers are not recommended (except in the case of acute severe adverse effects) and 
may provoke patients to seek medication from other sources.8

 ■ Education about benzodiazepines and z- drugs should be provided (see first section of 
this chapter) – this intervention itself has been shown to increase the chances of suc-
cessful cessation.9

 ■ Benefits: These drugs have clear short- term benefits for anxiety and insomnia. 
However, owing to tolerance, these benefits diminish over time and are unlikely to 
be effective in long- term use.10,11 They may impair the efficacy of psychotherapeutic 
approaches such as exposure therapy.12

 ■ Risks: Adverse effects include cognitive, neurological and affective symptoms, 
sometimes including worsening anxiety and depression over time.13–15 The patient 
may not always connect this to the use of the medication.

 ■ Alternatives: CBT for insomnia is more effective than hypnotics for sleep. Several 
evidence- based alternatives to benzodiazepines for the treatment of anxiety 
exist.16–18

 ■ Initiating the offer of deprescribing with a letter can be effective and it is enhanced if 
there is also direct face- to- face contact with a prescriber or pharmacist.19 Motivational 
interviewing might help.19

 ■ Provide informed consent regarding discontinuation.
 ■ Benefits. In the long term, may lead to reduced anxiety (after the withdrawal pro-
cess),20 improve psychomotor and cognitive function,21 possibly reduced mortal-
ity.22,23 Lower risk of motor vehicle accidents,24 falls25 and drug interactions. There 
are numerous other neurological, cognitive, psychiatric and other symptoms that 
may also improve.13,20
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 ■ Risks: Withdrawal symptoms can occur  – which can sometimes be severe and 
long-lasting – but these can generally be mitigated by tapering more slowly and 
adjusting the rate to one that is tolerable for the patient.20 If tapering is performed 
too quickly then withdrawal effects such as suicidality, akathisia and long- term 
disability can occur.

 ■ Alternatives: A patient may remain on their current medication if they choose.
 ■ If deprescribing is declined (or attempted and found to be too difficult):26

 ■ patients should be advised of the benefits of stopping,
 ■ any concerns they have about stopping should be addressed,
 ■ patients should not be pressurised,
 ■ if appropriate, readdress discontinuation at future appointments, and
 ■ continue monitoring for adverse effects.

 ■ Note that some patients may be unable to withdraw completely, and a more suitable 
goal may be dose reduction or maintenance of the current dose.

Before tapering

 ■ Patients should be warned not to stop benzodiazepines abruptly if they have been 
used for more than 4 weeks, because in some cases this can cause severe problems 
(e.g. rarely, seizures)27 and may provoke long- lasting withdrawal symptoms.20,28

 ■ Reassurance may be required for those that have rapidly tapered in the past with 
intolerable consequences. Inform the patient that if tapering is performed gradually 
and adjusted to their symptoms, it can be tolerable.8

 ■ Preparation for benzodiazepine tapering may be required: for example, bolstering of 
existing coping skills or development of new ones. These skills can include intentional 
relaxation (mindfulness, progressive muscle relaxation26), controlled breathing exer-
cises,29,30 physical exercise (if tolerated), sleep hygiene, acceptance, distraction tech-
niques, CBT for insomnia, peer support and stress reduction.31 There is a wide variety 
of other coping skills that people might find helpful. Sometimes lightening work or 
family duties may be useful.

 ■ Specific treatments for the conditions for benzodiazepines and z- drugs were origi-
nally prescribed (i.e. anxiety and insomnia) can be helpful for the process (but may 
have limited effectiveness for withdrawal symptoms themselves).

 ■ People with insomnia may benefit from CBT for insomnia, or sleep hygiene advice. 
Where circadian rhythm disturbance plays a role this can be addressed.32

 ■ Anxiety disorders may be treated with psychotherapy modalities, or other non- 
pharmacological approaches.20

 ■ Establishment of a support system. This can involve family and friends (who may 
require education) or more regular contact with clinical staff. Sometimes the introduc-
tion of patients to a supportive peer group in person or online can be helpful, although 
beware exposure to ‘worst case’ scenarios, and sometimes inaccurate information.8

 ■ It is useful to set expectations. For people that have used benzodiazepines long term, 
the withdrawal process can take 6–18 months, or even longer for those sensitive to 
the process.20 People who have been on short- term benzodiazepines or z- drugs may 
be able to stop completely in a few weeks.33

 ■ Past experience of reducing can help predict symptoms that may arise again on tapering 
so should be noted and can be helpful for monitoring targeted symptoms, as below.
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 ■ Familiarity of the patient and the doctor with the wide variety of withdrawal symptoms 
(see section on withdrawal effects) may help to mitigate unnecessary anxiety when 
symptoms arise. It should be impressed on patients that unpleasant withdrawal symp-
toms do not indicate that the drug is needed but that the taper rate should be slowed.

 ■ If inter- dose withdrawal symptoms from benzodiazepines are present before tapering, 
either:

 ■ advise the patient to take the benzodiazepine more frequently; or
 ■ substitute an equivalent dose of a long- acting benzodiazepine (such as diazepam) 
with a step- wise cross- over (see drug- specific sections).26

the process of tapering

 ■ Determine whether to perform a direct taper from the benzodiazepine or z- drug being 
used or to switch to a longer- acting benzodiazepine. Research evidence is equivocal 
about which approach is best and patient preference should be considered.1,14,20,26 In 
the drug- specific tapers given in the rest of this chapter both options are provided.

 ■ Patients who may benefit most from a switch before tapering are those suffering 
from inter- dose withdrawal, or who are taking medication for which small doses 
are not easily available.

 ■ Patients who have had trouble with switching in the past or prefer to proceed with 
a familiar drug should be supported to do so.34–36

 ■ There is consensus that a patient- directed taper, adjusted to symptoms is the most 
successful approach to cessation.27 The key elements of a programme of tapering are:

 ■ that it is flexible and can be adjusted so that the process is tolerable for the patient,
 ■ that it involves close monitoring of withdrawal symptoms to facilitate timely 
adjustments to the rate of taper, and

 ■ that patients are provided with preparations of medication to make the process of 
creating doses that cannot be made with available tablet doses (e.g. liquid formula-
tions or smaller dose formulations of tablets)

The process of tapering involves the following four steps (Figure 3.6).

Step one: estimation of risk of withdrawal and corresponding size of the initial 
dose reduction

Patients may be broadly risk stratified according to what is known about risk of with-
drawal in a suggested approach below. It is better to err on the side of caution when 
estimating the risk category, and so the presence of any moderate-  or high- risk char-
acteristic should assign a patient to that category. Tapers can always be increased in 
speed if no difficulties are encountered – but the reverse can be more problematic.

Low-risk patients could start with approximately 20% (or less) dose reductions (e.g. 
the faster regimens given in the drug- specific sections). This group is characterised by:

 ■ no evidence of tolerance to the medication,
 ■ no evidence of inter- dose withdrawal,
 ■ short- term use (weeks),
 ■ taking longer half- life benzodiazepines,
 ■ no or mild withdrawal symptoms in the past on stopping or skipping a dose, and
 ■ no or limited history of benzodiazepine (or other psychiatric medication) use and 
cessation.34–36
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Note that some patients who have only used benzodiazepines short term can also expe-
rience withdrawal effects,34–36 but this is rarer than in long- term use.

 ■ Moderate-risk patients could start with approximately 10% (or less) dose reduction 
(e.g. the moderate regimens given in the drug- specific sections). This group is charac-
terised by:

 ■ some evidence of tolerance to the medication,
 ■ some experience of inter- dose withdrawal,
 ■ moderate-length use (months),
 ■ moderate withdrawal symptoms in the past on stopping or skipping a dose, and
 ■ some history of benzodiazepine (or other psychiatric medication) use and 
cessation.14,20

 ■ High-risk patients could start with 5% (or less) dose reduction (e.g. the slower regi-
mens given in the drug- specific sections). This group is characterised by:

 ■ evidence of significant tolerance to the medication,
 ■ marked experience of inter- dose withdrawal,
 ■ past history of severe withdrawal symptoms on dose reduction or skipping doses,
 ■ taking shorter half- life benzodiazepines,
 ■ older or otherwise physically frail, and

Step 1: Make initial dose reduction

No or tolerable* withdrawal
symptoms (e.g. 0–4 out of 10)

Severe withdrawal symptoms
(e.g. 9–10 out of 10)

Moderately severe withdrawal
symptoms (e.g. 5–8 out of 10)

Allow time to stabilise. Make
reductions more gradually (e.g.

shift to slower regimen)

Step 3: Repeat cycle of reduction, monitoring, and deciding on next reduction (as above)

Step 4: Reduce dose to zero when the reduction is no larger than previously tolerated reductions in terms of receptor occupancy
(see drug-specific sections)

Continue similar-sized reduction
(in terms of receptor occupancy,

i.e. hyperbolic reductions)

Delay further reduction until 
symptoms resolve or

increase dose

Return to dose at which 
patients was last stable

Step 2: Monitor withdrawal
symptoms 

Dose reduction process

In preparation for the dose reduction process

Educate the patient about the tapering process

Assess existing coping skills

Enhance existing coping skills

Contingency plan for withdrawal effects and/or relapse

Consider additional support (e.g. support group,
mindfulness skills, insomnia management)

Estimate initial dose reduction based on risk

Decide on tapering method

Symptoms
do not 
resolve

Pre-existing condition might emerge as
medication is reduced, which might

require specific management

Figure 3.6 An overview of the process of tapering benzodiazepines and z- drugs.  
*What constitutes tolerable  withdrawal symptoms will vary from person to person.
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 ■ repeated cycles of benzodiazepine (or other psychiatric medication) use and cessa-
tion (which is thought to lead to sensitisation, a phenomenon sometimes called 
kindling).14

 ■ In order to instil confidence in patients in what can be a daunting process, it may be 
advisable to start with an even smaller dose reduction in order to alleviate patients’ 
fears about the process.

 ■ None of the suggested regimens should be imposed on the patient but are a starting 
point to assess how the patient tolerates the process.

 ■ If a patient prefers to try a smaller dose reduction than their risk category suggests 
this should be supported.

 ■ People taking z- drugs once at night will tend to fall into the lower- risk category 
because z- drugs are likely to produce less physical dependence than benzodiazepines 
as they are probably largely eliminated in each 24 hour period.37

Step two: monitoring of withdrawal symptoms

 ■ The most important information to determine the rate of reduction is how the patient 
experiences the process. Imposed regimens tend to backfire.37,38 Withdrawal symptoms 
should be monitored for 1–4 weeks or as long as it takes for symptoms to start to ease.

 ■ Although there are various formal scales used to measure withdrawal symptoms, 
these can be cumbersome because of the number of items, and potentially miss the 
importance of one or two significant symptoms.39 An alternative is to rate a small 
number of core withdrawal symptoms such as anxiety, insomnia or other prominent 
symptoms out of 10 (0 = no symptoms, 10 = extreme symptoms) or to rate with-
drawal symptoms out of 10 overall. This monitoring often detects a ‘wave’ pattern of 
withdrawal symptoms: where symptoms increase, reach a peak, start to resolve and 
return to or approach baseline (Figure 3.7).
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Figure 3.7 Graphical representation of withdrawal symptoms following a dose reduction of a benzodiazepine. 
These probably constitute mild to moderate symptoms. The y- axis shows the average patient- rated severity of with-
drawal symptoms. Note the delayed onset of significant symptoms after drug reduction, probably related to drug 
elimination, followed by a peak and then easing of symptoms, probably related to re- adaptation of the system to a 
new homeostatic ‘set- point’ (similarly to Figures 3.4b and c).
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Step three: determination of the size of the next reduction based on response 
to reduction

The information from monitoring can be used to determine the frequency and size of 
reductions (Figure 3.7). See further examples in ‘Tapering antidepressants in practice’ 
but briefly:

 ■ if symptoms take 2 weeks to resolve and the severity is mild (e.g. less than 4 out 10) 
then similar- sized reductions (in terms of receptor occupancy) could be made every 
1–4 weeks so that subsequent symptoms do not accumulate;

 ■ if symptoms take longer to resolve or their severity is moderate (e.g. 5 to 8 out of 10) 
then further time between reductions will be required and/or smaller reductions made 
in future;

 ■ if symptoms are severe (e.g. 9 or 10 out 10) then dose should be increased to the last 
dose at which the patient was stable, wait for stabilisation and then make reductions 
at half the rate, or less.

It is important that these decisions are reached jointly and that a too fast rate of taper 
is not imposed on patients.

Step four: repetition of cycles of reduction and monitoring until cessation

 ■ The steps outlined above in steps 2 and 3 should be repeated. Similar- sized reductions 
(in terms of effect on target receptors) should produce similar withdrawal reactions, 
but sometimes these vary over time, so ongoing monitoring of withdrawal symp-
toms is warranted with adjustment of the regimen according to the experience of the 
patient.

 ■ Reductions should proceed in a hyperbolic pattern to accommodate the nature of 
the pharmacological effect of the drugs.38,39 Examples of such regimens are dis-
played in the drug- specific sections of this chapter.

 ■ The taper should be flexible to accommodate periods of stress, increased responsi-
bilities or illness.

 ■ The dose should be reduced to zero when the dose is low enough that the reduction 
to zero will not cause a larger change (in terms of effect on target receptors) than 
previous tolerable reductions have caused. For example, for diazepam the final 
dose before stopping for diazepam may be 1mg, 0.5mg 0.2mg or even lower (see 
diazepam section) depending on the size of the reductions tolerated throughout 
the taper.

tapering techniques

Patients can taper in steps (‘cut and hold’, e.g. at intervals of 1–4 weeks) as outlined 
above or, alternatively, they can taper in smaller amounts (e.g. every day), often called 
micro- tapering. There are pros and cons to each approach:

 ■ Tapering in steps is simpler and can often be performed with existing tablet formula-
tions of some medications (e.g. halving and quartering 2mg diazepam tablets). Larger, 
less frequent reductions can cause greater symptoms (see Figure 3.4). 
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 ■ Micro- tapering involves more complicated calculations and use of formulations other 
than tablets (e.g. manufacturers’ liquids or suspensions of tablets). It can reduce the 
severity of symptoms making the process of tapering more tolerable by ‘spreading’ 
out changes to established equilibria.40 See the drug- specific section for example regi-
mens (e.g. by reducing by 0.05mg per day from 20mg of diazepam).

A variety of different formulations can be used for tapering:

 ■ Commercially available tablets: small doses are preferable, with round tablets able to 
be divided into halves and quarters using a tablet cutter (more accurate than breaking 
along a score line).41

 ■ Manufacturers’ liquids: using a syringe for precise measurement. Further dilution in 
water is sometimes required for small doses.

 ■ Compounded tablets or liquids: specialist pharmacies can prepare lower- dose tablet 
formulations or liquid suspensions. One example is ‘tapering strips’.42

 ■ Suspending tablets or capsules: tablets can be crushed and dispersed in water or milk. 
Capsules can be emptied to disperse in water or milk. Suspension of tablets is an off- 
label but widely recommended method by authoritative pharmaceutical guidance43–45 
and is commonly used by patients.20,46

after tapering

Some patients can have ongoing withdrawal symptoms following cessation. Sometimes 
this lasts just for several days or weeks but occasionally is extended for months or 
sometimes years, termed protracted withdrawal syndrome.47,48 See the subsequent 
section ‘Management of complications of benzodiazepine and z-drug discontinuation’ 
for further details.

Other considerations

 ■ Extending the dosing interval (‘skipping doses’) to taper is ill- advised as it can lead to 
inter- dose withdrawal symptoms, unless involving benzodiazepines with very long 
half- lives such as diazepam. It is preferable to give smaller doses each day using one 
of the techniques outlined previously.

 ■ Withdrawal symptoms are best managed by adjustment of the taper rate, rather than 
‘white- knuckling’ through the process. It is thought that severe withdrawal effects 
may make a protracted withdrawal syndrome more likely.26

 ■ Adjunctive medication has mixed evidence, with authoritative guidance recommend-
ing against its use51,52 and it should be reserved for very severe cases.53,54

 ■ Short- term use of propanolol,20,28 and perhaps antihistamines might be warranted in 
severe withdrawal. Carbamazepine might be reserved for extremely difficult cases.

 ■ People can become sensitised to various medications during the process of with-
drawal for reasons that are not well understood.20

 ■ The most noteworthy of these include alcohol and antibiotics (especially fluoroqui-
nolones which can displace benzodiazepines from the GABA receptor).55

 ■ There are reports of sensitivities to steroids, other medications, caffeine, nicotine, 
supplements and even specific foods.20,28

 ■ The use of some of these medications may be unavoidable, but greater caution than 
usual should be exercised with any supplement or medication.20
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potential pitfalls

 ■ Physiological dependence can develop in a matter of days so some people will have 
withdrawal symptoms after just short- term use.

 ■ Physiological dependence and the experience of withdrawal effects does not indicate 
addiction. Addiction centres are therefore not advised for people suffering with-
drawal effects from benzodiazepines without abuse or misuse – sometimes treatment 
at these centres involves abrupt cessation with other medications added in to ‘cover’ 
withdrawal effects, or inappropriate 12- step approaches irrelevant to medication 
taken as prescribed.

 ■ Some symptoms can seem bizarre but should not be discounted as many of these are 
recognised withdrawal symptoms (see section on withdrawal effects) (e.g., deperson-
alization/ derealization, agoraphobia, intrusive thoughts, burning nerve pain, irritable 
bowel).49,56

 ■ Symptoms of benzodiazepine withdrawal can mimic other conditions, leading to 
misdiagnosis (e.g. functional neurological disorder, medically unexplained symptoms, 
psychosomatic conditions, chronic fatigue syndrome, anxiety disorder, depression, bipo-
lar disorder, neurological disorders) and unnecessary testing and medical treatment.56,57

 ■ The drug- specific taper protocols in the following sections are meant to be a guide 
only: flexibility is key. The patient’s experience of withdrawal symptoms should be 
the main guide to the rate of taper.

 ■ Post- withdrawal recovery may take 12–18 months, and sometimes longer.
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Management of complications of benzodiazepine and z- drug 
discontinuation

approach to withdrawal akathisia

One of the most distressing outcomes of benzodiazepine reduction or discontinuation is 
akathisia.1–4 As mentioned, although akathisia has been more commonly associated with 
antipsychotic exposure, it can be induced by benzodiazepine withdrawal.1–4 Gradual taper-
ing is thought to minimise the risk of this withdrawal effect, but there have been no trials 
looking specifically at this topic. As people suffering from withdrawal akathisia can be agi-
tated and quite disordered in their behaviour (pacing, restless, grimacing, etc) the condition 
can often mis- diagnosed as mania, psychosis or agitated depression by clinicians unfamiliar 
with this withdrawal effect.5–7 For some people the condition is so unbearable it can lead to 
suicide.8,9 For others it is experienced more as internal restlessness, irritability and tension 
without manifesting physical signs.10 Once a patient is in such a state it is very difficult to 
treat and symptoms can be prolonged in some patients.6 This risk, albeit likely small (though 
unknown), of too rapid discontinuation is a strong rationale for tapering gradually.

Although there has been little in the way of research on withdrawal akathisia, the 
most commonly successful approach in clinical practice is re- instatement of the original 
benzodiazepine at the dose at which the patient had been previously stable. As the 
response to re- introduction of a benzodiazepine can be somewhat unpredictable when 
patients are in this state, it is wise to cautiously re- introduce it.

The drugs most commonly recommended as useful for akathisia are beta- blockers 
like propranolol, and 5HT2A receptor antagonists (e.g. mirtazapine and cyprohepta-
dine).6 For example, in one open label trial of patients with neuroleptic- induced 
akathisia most patients (15/17) treated with cyproheptadine showed marked improve-
ment of their symptoms, which returned when cyproheptadine was ceased.11 The degree 
to which this treatment effect is also relevant to benzodiazepine withdrawal- induced 
akathisia has not been evaluated. The evidence for beta blockers in neuroleptic- induced 
akathisia is limited but not encouraging, with a Cochrane review finding no evidence of 
improvement.12 Anecdotally, some patients with akathisia do report an improvement in 
their symptoms with propranolol.

However, even medications recommended for the treatment of akathisia have been 
associated with worsening symptoms in some patients.8 Patient groups advocating for 
wider awareness of this syndrome, report that antipsychotics, antidepressants and addi-
tional benzodiazepines, can sometimes make withdrawal akathisia worse.8 For exam-
ple, mirtazapine has been noted to cause akathisia, amongst other movement disorders, 
in some patients.13 If re- instatement of the original benzodiazepine is not successful, 
then the treatment of withdrawal akathisia should involve the introduction of one addi-
tional medication at a time for a short period at a low dose as a test of response. 
Patients should be closely observed to decide whether the drug is helpful, and it should 
be ceased if it is not, before trialling an additional medication.6,8

Aside from re- instatement of the original medication, patient advocacy groups suggest 
that the best management may be conservative. This essentially means allowing symp-
toms to resolve over time with minimal intervention, although this can be difficult for 
some patients to tolerate, especially when symptoms are prolonged.8 Exercise is widely 
found to be helpful by patients, who often report that pacing somewhat lessens unpleas-
ant sensations. This is supported by a case study in which the distress caused by a patient’s 
akathisia was relieved by continuously pedalling using a stationary bike.14 However, in 
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some cases, akathisia will be so unbearable, or the patient’s consequent suicidality so 
acute, that the use of further medications will be unavoidable. In extremis, some clinicians 
have used opioids, which has some support from a case series in neuroleptic- induced 
akathisia,15 although such an approach to treatment presents clear long- term risks.

Management of protracted withdrawal syndrome

The proportion of patients who experience protracted withdrawal (sometimes called 
post- acute withdrawal syndrome (PAWS)) after stopping benzodiazepines is uncer-
tain,2,3,16,17 but it has been estimated to be as high as 15%.17 Its risk is thought to be 
minimised by gradual tapering, but this has not been studied formally.18

There is limited research on the best approach to managing protracted withdrawal 
syndrome. From limited data and clinical experience,17,19 people’s clinical status does 
improve over time without specific intervention but recovery may take long periods 
(e.g. months or sometimes even years).17,18 In a (self- selected) survey of patients with 
protracted withdrawal syndrome (who had used benzodiazepines for on average 8 
years before stopping) patients reported it taking between 1 and 60 months (average 
12.2  months) after benzodiazepine discontinuation for symptoms to resolve.4 Some 
authors have speculated that such long- lasting disturbance might be better conceptual-
ised as benzodiazepine- induced neurological dysfunction (BIND).20

Initiation of medications other than the original drug does not appear to be particu-
larly helpful for most patients. Although there are isolated reports of symptomatic 
improvement after introduction of other medications,18 it is not clear whether this is 
widely applicable because of a lack of research. Equally, there are also reports of symp-
toms worsening following administration of new psychiatric medications, perhaps 
because of further perturbation to a disturbed system, especially one sensitised to drugs 
by the withdrawal process.16,18 There are a wide variety of medications trialled to treat 
or suppress the neurological and psychological symptoms of protracted withdrawal, 
such as beta blockers, anti-histamines, anticonvulsants, gabapentinoids and antidepres-
sants with little research to guide such choices.

One management option is re- instatement of the original benzodiazepine, which gen-
erally improves people’s symptoms, at least partially.18 Sometimes withdrawal symp-
toms take longer (i.e. weeks, and sometimes months) to resolve after re- instatement 
when substantial time has elapsed after cessation (or reduction) of the benzodiazepine 
(i.e. months or years). Re- instatement of benzodiazepines soon after cessation almost 
always leads to resolution of symptoms – however, there seems to be greater variation 
in response when re- instatement is delayed for longer periods.18 It is not known what 
determines this relationship. For antidepressants, for example, a proportion of patients 
with protracted withdrawal syndromes improved following re- instatement months or 
even years after stopping.9 It is reported that the same phenomenon is observed in clini-
cal practice with benzodiazepines, but there have been no controlled studies.

There are also rare reports of patients who experience a paradoxical worsening in 
response to re- instatement of the original medication long after stopping.18 These para-
doxical responses have been linked to kindling – a sensitisation to the ceased medica-
tion.18,21,22 This process is analogous to the kindling effect recognised in repeated cycles 
of exposure to and cessation of psychoactive substances, such as alcohol.18,21,22

One method employed to trial re- instatement whilst mitigating the possibility of a 
negative outcome is to re- instate a very small test dose of the original medication 
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 (generally simpler than using a novel benzodiazepine), for example 0.5 or 1 mg of diaz-
epam, or equivalent.18 If this test dose has positive effects, an increase in dose may be 
cautiously attempted –  recognising that some patients may need titration to approxi-
mately the same dose on which they were previously stable.18 If this test re- instatement 
produces a negative effect then reinstatement could be abandoned.

Patients in protracted withdrawal may need social and financial support if their ability to 
work and function is impaired for long periods because the above treatment options were 
unsuccessful or only partially successful. There is unfortunately limited recognition of pro-
tracted withdrawal syndrome by clinicians, making navigating the medical and support 
system difficult for these patients, adding to their suffering.18,19,23 Such patients are often 
mis- diagnosed as suffering from a mental health condition, or a psychosomatic disor-
der.1,4,18,19 One of the main requests from patients is that the medical system recognises the 
difficulties that protracted withdrawal syndromes can cause them and that sufficient sup-
port be provided (including completing disability or benefits paperwork where needed).3

To try to make it more explicit just how debilitating such protracted withdrawal 
states can be, some expert clinicians have suggested that this state may be better thought 
of as a neurological injury caused by use and/or cessation of a benzodiazepine.4 
Nevertheless, the vast majority of people eventually recover (albeit some taking years)3 
and one important aspect of treatment is to project optimism for a favourable outcome, 
as despair in response to slow improvement is common.

Increased sensitivity during withdrawal

Patients can become highly sensitive to psychoactive and neurologically active substances 
in the process of withdrawal.4,19 This phenomenon is thought to be related to an increased 
sensitivity to stimuli secondary to the de- stabilisation produced by the drug withdrawal 
process,18,24,25 though the mechanism is not fully understood. People can respond to a wide 
variety of substances with activation or other paradoxical effects, including alcohol, neu-
rologically active antibiotics,26 caffeine, St John’s Wort, and sometimes even specific foods, 
supplements and herbs.18,27 This is in addition to other sensitivities to light and sound, 
more generally recognised.16 The fluoroquinolone class of antibiotics is particularly notori-
ous for causing problems28 probably because this class of antibiotic is thought to compete 
with benzodiazepines at the GABA receptor and so can precipitate withdrawal.29,30

Where these substances exacerbate withdrawal symptoms it is wise to restrict expo-
sure to them during the withdrawal process.18 Sensitivities often resolve or improve 
markedly when the patient recovers from withdrawal.18 It may not be possible to avoid 
all implicated medications during the withdrawal process. Decisions will be contingent 
upon individual circumstances, the risks of exacerbating withdrawal, the risks of the 
condition to be treated and alternative treatments available.

In the process of withdrawal, or after becoming sensitised to a benzodiazepine, 
patients describe requiring dosing several times a day  – often more frequently than 
manufacturers recommend in the drug labels. This may be because small reductions in 
plasma levels are enough to precipitate inter- dose withdrawal symptoms in people sen-
sitised to these changes, although this phenomenon is not fully understood.19 Some 
patients may require dosing twice a day with long half- life benzodiazepines (like diaz-
epam), three to four times a day with moderately long half- life benzodiazepines (like 
clonazepam), four to five times a day with shorter half- life drugs (like lorazepam) and 
dosing five to six times a day with short- acting drugs (like alprazolam).23 Many patients 
will report relief from symptoms if these regimens are instituted.
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Lastly, increased sensitivity in benzodiazepine withdrawal can extend to women’s 
menstrual cycles, with many women reporting an exacerbation of withdrawal symp-
toms at the time of their menses. Many sex hormones potentiate benzodiazepines 
including progesterone,31 and their natural variation throughout the menstrual cycle, as 
well as in the menopause, post- partum or post- hysterectomy can contribute to exacer-
bations of benzodiazepine withdrawal symptoms.32
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tapering Guidance for Specific Benzodiazepines and Z-drugs

The following sections include guides to tapering the most commonly used benzodiaz-
epines and z- drugs. Neuroimaging data for diazepam were used to derive a receptor 
occupancy curve.1 The receptor occupancy curves for other benzodiazepines and z- drugs 
were derived from this relationship using equivalency tables.2–4 Pharmacologically 
rational regimens were then calculated from these equations and are presented as ‘faster’, 
‘moderate’ and ‘slower’ regimens.

Somewhat different regimens are recommended for different classes of drugs. Short- 
acting drugs (e.g. z- drugs), which are taken once a day will probably be cleared quickly 
enough from target receptors such that receptors are not exposed to the drug effect for an 
entire 24- hour period.5 Adaptation and therefore physical dependence is less likely to 
occur, meaning such drugs are less likely to produce withdrawal effects. For these drugs 
we have suggested shorter tapering regimens. With drugs with longer half- lives, whether 
they are taken once a day (e.g. nitrazepam) or several times a day (e.g. clonazepam), and 
for shorter- acting drugs taken several times a day (e.g. alprazolam) the drug will interact 
with target receptors throughout a 24- hour period. This, it is assumed, will lead to greater 
adaptation and withdrawal potential. These drugs are given longer example tapering 
regimens.

There is little research to determine which of the three suggested example taper regi-
mens is most suitable for a particular patient. Withdrawal is known to be more severe 
for people who have used benzodiazepines which are shorter acting, for longer periods, 
and for those who have experienced withdrawal in the past on reducing, stopping or 
missing a dose.6,7 A rough guide to estimating initial reductions is shown in ‘Tapering 
benzodiazepines and z-drugs in practice’. However, the response of the patient to initial 
reductions is the best guide as to the appropriate pace for a patient and the patient’s 
experience should be prioritised over what an algorithm suggests. This patient- led 
aspect is a crucial part of our suggested regimens.

These guides include a summary of formulations available in selected countries 
around the world. Licensed and unlicensed (or ‘off- label’) options are presented. 
Overall, the guidance given here is consistent with the UK NICE guidelines on how to 
safely stop benzodiazepines and z- drugs,8 but we offer considerably more detail in 
order to allow implementation of deprescribing in clinical practice. Our regimens are 
informed by contributions from patient advocacy groups who have wide experience in 
determining the most appropriate rate and manner of withdrawal.

Although there are many uncertainties in the field of deprescribing, the aim of 
this chapter is to provide some structure to the process of stopping these drugs, 
while acknowledging that clinical judgement will have to be used to modify the 
regimens to fit the particular circumstances of individual patients. The key feature 
of these suggested regimens is that they represent a framework around which devia-
tion can take place according to patient experience. Our aim is not necessarily to 
encourage deprescribing but to assure it is undertaken in a manner that optimises 
patient experience and outcome.
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alprazolam

Trade names: Xanax, Xanax XR, Alprax, Alti- ALPRAZolam, Alzam, Alzolam, Farmapram, 
Frontin, Gabazolamine- 05, Helex, Kalma, Ksalol, Misar, Mylan- Alprazolam, Neurol, 
Niravam, Onax, Restyl, Solanax, Tafil, Tranax, Trankimazin, Xanor, Xycalm, Zolam, 
Zopax.
Description: Alprazolam is a high- potency benzodiazepine.1 It is a positive allosteric 
modulator of the gamma- aminobutyric acid (GABA) type A receptor, which it affects 
by binding to the benzodiazepine binding site with high affinity.2 This leads to facilita-
tion of the inhibitory neurotransmitter action of GABA, which mediates both pre-  and 
post- synaptic inhibition in the CNS.2 The manufacturer in the UK states that alpra-
zolam should be used ‘for the shortest period of time and for a maximum of 2–4 weeks’ 
and that ‘long term treatment is not recommended’.2

Withdrawal effects: Alprazolam, as for other benzodiazepines, carries a boxed 
warning from the FDA, which highlights that physical dependence and withdrawal 
effects can occur when the drug is taken ‘for several days to weeks, even as pre-
scribed’.3,4 Not everyone who stops alprazolam will experience withdrawal and 
some of those who do will only experience mild symptoms – this probably depends 
on drug dose, duration of use and individual factors.2 However, in a very few 
instances, stopping abruptly can cause seizures and can be life threatening. 
Numerous other physical, cognitive and psychological withdrawal symptoms (out-
lined earlier in this chapter) are possible, which can last ‘for several weeks to more 
than 12 months’ after stopping according to the FDA.3,4 In a case series of eight 
patients5 treated with high- dose alprazolam, upon discontinuation all eight patients 
developed worsening anxiety, sleep disturbance and nightmares, seven patients expe-
rienced irritability and hypervigilance, six patients had rage reactions and homicidal 
ideation, and four patients developed dissociative reactions and suicidal ideation, 
after a taper over an average period of 8 weeks.2 These patients had been treated 
with a dose of at least 2mg per day for at least a year.
Peak plasma: Following oral administration peak concentration in the plasma occurs 
after 1–2 hours.4

Half- life: The mean half- life is 12–15 hours. The manufacturer recommends that alpra-
zolam be dosed three times a day, or two to three times a day in the elderly or in the 
presence of a debilitating disease.6 Dosing less often (including every- other- day dosing) 
is not recommended for tapering because the changes in plasma levels may precipitate 
inter- dose withdrawal symptoms.
Receptor occupancy: The relationship between dose of alprazolam and the occupancy 
of its major target GABAA is hyperbolic.7 Benzodiazepines demonstrate a hyperbolic 
relationship between dose and clinical effects,7 which may be relevant to withdrawal 
effects. Dose reductions made by linear amounts (e.g. 4 mg, 3 mg, 2 mg, 1 mg, 0 mg) 
will cause increasingly large reductions in effect, which may cause increasingly severe 
withdrawal effects (Figure 3.8a). To produce equal- sized reductions in effect on recep-
tor occupancy will require hyperbolically reducing doses (Figure 3.8b),8 which informs 
the reductions presented later. The relationship was derived by converting the receptor 
occupancy curve for diazepam9 to the equivalent alprazolam dose.10
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Available formulations: As tablets and liquid.

tablets

Dosage UK europe USa australia Canada

0.25mg ✓ ✓ ✓ ✓ ✓

0.5mg ✓ ✓ ✓* ✓ ✓

1mg – ✓ ✓* ✓ ✓

2mg – – ✓* ✓ ✓

3mg – – ✓* – –

*Also available as XR (3mg only as XR)

Liquid*

Dosage UK europe USa australia Canada

1mg/mL – – ✓ – –

*Store at 20° to 25°C (68° to 77 °F) and protect from light.11

Dilutions: To make up some of the small doses outlined in the suggested regimens, 
dilution of the liquid available from the manufacturer will be required. Xanax liquid is 
dissolved in propylene glycol, succinic acid and water.11 Dilution in water might cause 
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Figure 3.8 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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precipitation of the drug and so the resulting mixture should be shaken vigorously 
before use to produce dispersal. As its stability cannot be assured it should be made up 
fresh each day.

USa dilutions Solution required how to prepare solution

Doses ≥ 0.2mg 1mg/mL Original solution

Doses < 0.2 mg 0.1mg/mL Mix 0.5mL of original solution with 4.5mL of water*

*Other dilutions are possible to produce different concentrations. The above is provided as an example.

Worked example: To illustrate how the volumes were calculated in the regimens given, 
a worked example is provided. To make up 0.05mg of alprazolam the 0.1mg/mL dilu-
tion can be used, prepared as above. The volume of 0.1mg/mL liquid required to give a 
dose of 0.05mg alprazolam is 0.05/0.1 = 0.5mL.
Off- label options: In order to follow the regimens suggested here in some cases where 
manufacturers’ liquid versions are not available smaller doses are required than can be 
made using commercially available tablets and capsules. Guidelines for people who 
cannot swallow tablets (e.g. NEWT guidelines in the UK based on advice from the 
manufacturer or local hospital guidance12) suggest that alprazolam tablets can be dis-
persed in water for administration.13 They will disperse in less than a minute. Water 
could be added to a 0.5mg tablet to make up a 5mL suspension (concentration 1mg in 
10mL or 0.1mg/mL). The suspension should be shaken vigorously before  administration. 
As its stability cannot be assured it should be consumed immediately, and any unused 
suspension discarded.

Some patients use full- fat milk to make liquid preparations. Benzodiazepines are 
more soluble in oil or fat than in water.14 When mixed with milk, some or all of the drug 
will dissolve in the milk fat. This should form an evenly dispersed emulsion when 
shaken vigorously. The measured dose should be taken immediately after shaking and 
the remainder discarded.

Another option is to have a compounding pharmacy make up a suspension or smaller 
dose tablets or capsules.
Deprescribing notes: There are two main methods for tapering from alprazolam – a 
switch to a longer-acting benzodiazepine like diazepam or a direct taper of alprazolam 
itself. There are no established guides to determine the rate of taper of someone stop-
ping benzodiazepines. Withdrawal is known to be more severe for people who have 
used benzodiazepines which are shorter acting, for longer periods, and who have 
experienced withdrawal in the past on reducing, stopping or missing a dose.15,16 The 
size of the initial reduction can be estimated based on these factors (see ‘Tapering 
benzodiazepines and z-drugs in practice’), with patient preference also taken into 
account. Sometimes an even smaller reduction to start with may be advisable to boost 
a patient’s confidence that they can taper if performed carefully.

Each reduction should be made when the withdrawal symptoms from the previous 
reduction have largely resolved so that subsequent reductions do not lead to cumulative 
withdrawal symptoms. Withdrawal symptoms should not be too unpleasant: a rate of 
reduction should be aimed for that produces tolerable withdrawal symptoms that abate 
within a week or two. Allowing for a sufficient observation period, reductions can 
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therefore be made about every 1–4 weeks, depending on how long it takes withdrawal 
symptoms to resolve. If withdrawal symptoms are moderately severe or take longer 
than a couple of weeks to resolve, dose reductions should be postponed until symptoms 
resolve and then made more gradually by choosing a slower tapering rate. If severe 
withdrawal symptoms occur then the patient should return to a higher dose, wait until 
symptoms resolve and thereafter taper at a slower rate.
Suggested direct taper schedules for alprazolam: Please note that none of these regimens 
should be seen as prescriptive – that is, patients should not be compelled to adhere 
strictly to them. They are given as example regimens and are not ‘set and forget’ but 
should be modified in order to ensure that withdrawal symptoms are tolerable through-
out a taper. For example, intermediate steps halfway between the doses listed could be 
added to make a more gradual taper. Ultimately, it is the patient’s experience of 
 withdrawal that should guide the rate of taper.
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A. A faster taper with up to 5 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks*.

Step rO (%)
aM
(mg)

pM
(mg)

Night
(mg)

total daily  
dose (mg) Formulation

1 76.4 1.25 1.25 1.5 4 Use tabs

2 73.9 1.25 1 1.25 3.5 Use tabs

3 70.8 1 1 1 3 Use tabs

4 66.9 0.75 0.75 1 2.5 Use tabs

5 61.8 0.75 0.5 0.75 2 Use tabs

6 58.6 0.5 0.5 0.75 1.75 Use tabs

7 54.8 0.5 0.5 0.5 1.5 Use tabs

8 50.3 0.5 0.25 0.5 1.25 Use tabs

9 49.0 0.4375 0.25 0.5 1.1875 Use ¾ tabs**

10 47.7 0.375 0.25 0.5 1.125 Use ½ tabs**

11 46.2 0.375 0.25 0.4375 1.0625 Use ½ or ¾ tabs**

12 44.7 0.375 0.25 0.375 1 Use ½ tabs**

13 43.2 0.3125 0.25 0.375 0.9375 Use ¼ or ½ tabs**

14 41.5 0.25 0.25 0.375 0.875 Use ½ tabs**

15 39.7 0.25 0.25 0.3125 0.8125 Use ¼ tabs**

16 37.8 0.25 0.25 0.25 0.75 Use tabs

17 35.8 0.25 0.1875 0.25 0.6875 Use ¾ tabs**

18 33.6 0.1875 0.1875 0.25 0.625 Use ¾ tabs**

19 31.3 0.1875 0.1875 0.1875 0.5625 Use ¾ tabs**

20 28.8 0.1875 0.125 0.1875 0.5 Use ½ or ¾ tabs**

21 26.2 0.125 0.125 0.1875 0.4375 Use ½ or ¾ tabs**

22 23.3 0.125 0.125 0.125 0.375 Use ½ tabs**

23 20.2 0.125 0.0625 0.125 0.3125 Use ¼ or ½ tabs**

24 16.8 0.0625 0.0625 0.125 0.25 Use ¼ or ½ tabs**

25 13.2 0.0625 0.0625 0.0625 0.1875 Use ¼ tabs**

26 9.2 0.0625 0 0.0625 0.125 Use ¼ tabs**

27 4.8 0 0 0.0625 0.0625 Use ¼ tabs**

28 0 0 0 0 0

RO = receptor occupancy, tabs = tablets
*Patients who have been on the medication for only a few weeks will probably be able to taper more quickly and 
might follow every second or third step of this regimen and make reductions every few days or so. Normally the dura-
tion of the taper should not be longer than the period that the patient has been on the drug for people who have only 
taken it for a few weeks. For example, if alprazolam is taken for 3 weeks, the taper should be less than 3 weeks. 
However, the FDA has issued an alert regarding dependence and withdrawal from benzodiazepines indicating that 
some people can experience withdrawal effects after just a few days of use,4 therefore necessitating slower tapering 
in this sub- group.
**Alternatively, these doses may be made up using a liquid preparation of alprazolam, made up as above.
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B. A moderate taper with up to 2.8 percentage points of GABAA occupancy between each step – with reductions made every 
1–4 weeks.

Step rO (%)
aM
(mg)

pM
(mg)

Night
(mg)

total 
daily 
dose 
(mg) Form Step rO (%)

aM
(mg)

pM
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form

1 76.4 1.25 1.25 1.5 4 Use tabs Switch to alprazolam 1mg/mL solution

2 75.2 1.25 1.25 1.25 3.75 Use tabs 16 49.3 0.4 0.35 0.4 1.15 Liquid

3 73.9 1.125 1.125 1.25 3.5 Use ½ tabs* 17 47.1 0.35 0.35 0.4 1.1 Liquid

4 72.5 1.125 1 1.125 3.25 Use ½ tabs* 18 44.7 0.35 0.3 0.35 1.0 Liquid

5 70.8 1 1 1 3 Use tabs 19 43.5 0.3 0.3 0.35 0.95 Liquid

6 69 0.875 0.875 1 2.75 Use ½ tabs* 20 42.2 0.3 0.3 0.3 0.9 Liquid

7 66.9 0.875 0.75 0.875 2.5 Use ½ tabs* 21 40.8 0.3 0.25 0.3 0.85 Liquid

8 64.6 0.75 0.75 0.75 2.25 Use tabs 22 39.3 0.25 0.25 0.3 0.8 Liquid

9 61.8 0.625 0.625 0.75 2 Use ½ tabs* 23 37.8 0.25 0.25 0.25 0.75 Liquid

10 60.3 0.625 0.625 0.625 1.875 Use ½ tabs* 24 36.2 0.25 0.2 0.25 0.7 Liquid

11 58.6 0.563 0.563 0.625 1.75 Use ¼ or ½ tabs* 25 34.5 0.2 0.2 0.25 0.65 Liquid

12 56.8 0.563 0.5 0.563 1.625 Use ¼ tabs* 26 32.7 0.2 0.2 0.2 0.6 Liquid

13 54.8 0.5 0.5 0.5 1.5 Use tabs Switch to alprazolam 0.1mg/mL dilution

14 52.7 0.438 0.438 0.5 1.375 Use ¼ tabs* 27 30.8 0.2 0.15 0.2 0.55 Liquid

15 50.3 0.438 0.375 0.438 1.25 Use ½ and ¼ tabs* 28 28.8 0.15 0.15 0.2 0.5 Liquid

See further steps in the right-hand column
(Continued )
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Step rO (%)
aM
(mg)

pM
(mg)

Night
(mg)

total 
daily 
dose 
(mg) Form Step rO (%)

aM
(mg)

pM
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form

29 26.7 0.15 0.15 0.15 0.45 Liquid 38 10.2 0.05 0.04 0.05 0.14 Liquid

30 24.5 0.15 0.10 0.15 0.4 Liquid 39 8.9 0.04 0.04 0.04 0.12 Liquid

31 22.6 0.12 0.12 0.12 0.36 Liquid 40 7.5 0.03 0.03 0.04 0.1 Liquid

32 20.6 0.1 0.1 0.12 0.32 Liquid 41 6.1 0.03 0.02 0.03 0.08 Liquid

33 18.5 0.09 0.09 0.1 0.28 Liquid 42 4.6 0.02 0.02 0.02 0.06 Liquid

34 16.3 0.08 0.08 0.08 0.24 Liquid 43 3.1 0.01 0.01 0.02 0.04 Liquid

35 13.9 0.07 0.06 0.07 0.2 Liquid 44 1.6 0.01 0 0.01 0.02 Liquid

36 12.7 0.06 0.06 0.06 0.18 Liquid 45 0 0 0 0 0 Liquid

37 11.5 0.05 0.05 0.06 0.16 Liquid

See further steps in the right-hand column

RO = receptor occupancy, tabs = tablets
*Alternatively, these doses may be made up using a liquid preparation of alprazolam, made up as above.

(Continued )
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C. A slower taper with up to 1.2 percentage points of GABAA occupancy between each step – with reductions made every 1–4 weeks*

Step rO (%)
aM
(mg)

pM
(mg)

Night
(mg)

Daily 
dose 
(mg) Form Step

rO
(%)

aM
(mg)

pM
(mg)

Night
(mg)

Daily 
dose 
(mg) Form

1 76.4 1.25 1.25 1.5 4 Use tabs 24 55.9 0.5 0.5 0.563 1.563 Use ¼ tabs*

2 75.8 1.25 1.25 1.375 3.875 Use ½ tabs* 25 54.8 0.5 0.5 0.5 1.5 Use tabs

3 75.2 1.25 1.25 1.25 3.75 Use tabs 26 53.8 0.5 0.438 0.5 1.438 Use ½ and ¼ tabs*

4 74.6 1.25 1.125 1.25 3.625 Use ½ tabs* 27 52.7 0.438 0.438 0.5 1.375 Use ½ and ¼ tabs*

5 73.9 1.125 1.125 1.25 3.5 Use ½ tabs* 28 51.5 0.438 0.438 0.438 1.314 Use ¼ tabs*

6 73.2 1.125 1.125 1.125 3.375 Use ½ tabs* 29 50.3 0.438 0.375 0.438 1.25 Use ½ and ¼ tabs*

7 72.5 1.125 1 1.125 3.25 Use ½ tabs* Switch to alprazolam 1mg/mL solution

8 71.7 1 1 1.125 3.125 Use ½ tabs* 30 49.3 0.4 0.4 0.4 1.2 Liquid

9 70.8 1 1 1 3 Use tabs 31 48.2 0.4 0.35 0.4 1.15 Liquid

10 70 1 0.875 1 2.875 Use ½ tabs* 32 47.1 0.35 0.35 0.4 1.1 Liquid

11 69 0.875 0.875 1 2.75 Use ½ tabs* 33 46 0.35 0.35 0.35 1.05 Liquid

12 68 0.875 0.875 0.875 2.625 Use ½ tabs* 34 44.7 0.35 0.3 0.35 1 Liquid

13 66.9 0.875 0.75 0.875 2.5 Use ½ tabs* 35 44.1 0.325 0.3 0.35 0.975 Liquid

14 65.8 0.75 0.75 0.875 2.375 Use ½ tabs* 36 43.5 0.325 0.3 0.325 0.95 Liquid

15 64.6 0.75 0.75 0.75 2.25 Use tabs 37 42.8 0.3 0.3 0.325 0.925 Liquid

16 63.2 0.75 0.625 0.75 2.125 Use ½ tabs* 38 42.2 0.3 0.3 0.3 0.9 Liquid

17 61.8 0.625 0.625 0.75 2 Use ½ tabs* 39 41.5 0.3 0.275 0.3 0.875 Liquid

18 61.1 0.625 0.625 0.6875 1.938 Use ½ and ¼ tabs* 40 40.8 0.275 0.275 0.3 0.85 Liquid

19 60.3 0.625 0.625 0.625 1.875 Use ½ tabs* 41 40 0.275 0.275 0.275 0.825 Liquid

20 59.5 0.625 0.563 0.625 1.813 Use ½ and ¼ tabs* 42 39.3 0.275 0.25 0.275 0.8 Liquid

21 58.6 0.563 0.563 0.625 1.75 Use ½ and ¼ tabs* 43 38.6 0.25 0.25 0.275 0.775 Liquid

22 57.7 0.563 0.563 0.563 1.688 Use ¼ tabs* 44 37.8 0.25 0.25 0.25 0.75 Liquid

23 56.8 0.563 0.5 0.563 1.625 Use ¼ tabs* 45 37 0.25 0.225 0.25 0.725 Liquid

See further steps in the right-hand column
(Continued
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Step rO (%)
aM
(mg)

pM
(mg)

Night
(mg)

Daily 
dose 
(mg) Form Step

rO
(%)

aM
(mg)

pM
(mg)

Night
(mg)

Daily 
dose 
(mg) Form

46 36.2 0.225 0.225 0.25 0.7 Liquid 67 15.1 0.07 0.07 0.08 0.22 Liquid

47 35.3 0.225 0.225 0.225 0.675 Liquid 68 13.9 0.07 0.06 0.07 0.2 Liquid

48 34.5 0.225 0.2 0.225 0.65 Liquid 69 13.3 0.06 0.06 0.07 0.19 Liquid

49 33.6 0.2 0.2 0.225 0.625 Liquid 70 12.7 0.06 0.06 0.06 0.18 Liquid

50 32.7 0.2 0.2 0.2 0.6 Liquid 71 12.1 0.06 0.05 0.06 0.17 Liquid

Switch to alprazolam 0.1mg/mL dilution 72 11.5 0.05 0.05 0.06 0.16 Liquid

51 31.8 0.2 0.175 0.2 0.575 Liquid 73 10.8 0.05 0.05 0.05 0.15 Liquid

52 30.8 0.175 0.175 0.2 0.55 Liquid 74 10.2 0.05 0.04 0.05 0.14 Liquid

53 29.8 0.175 0.175 0.175 0.525 Liquid 75 9.5 0.04 0.04 0.05 0.13 Liquid

54 28.8 0.175 0.15 0.175 0.5 Liquid 76 8.9 0.04 0.04 0.04 0.12 Liquid

55 27.8 0.15 0.15 0.175 0.475 Liquid 77 8.2 0.04 0.03 0.04 0.11 Liquid

56 26.7 0.15 0.15 0.15 0.45 Liquid 78 7.5 0.03 0.03 0.04 0.1 Liquid

57 25.6 0.15 0.125 0.15 0.425 Liquid 79 6.8 0.03 0.03 0.03 0.09 Liquid

58 24.5 0.125 0.125 0.15 0.4 Liquid 80 6.1 0.03 0.02 0.03 0.08 Liquid

59 23.5 0.125 0.125 0.13 0.38 Liquid 81 5.4 0.02 0.02 0.03 0.07 Liquid

60 22.6 0.12 0.12 0.12 0.36 Liquid 82 4.6 0.02 0.02 0.02 0.06 Liquid

61 21.6 0.11 0.11 0.12 0.34 Liquid 83 3.9 0.02 0.01 0.02 0.05 Liquid

62 20.6 0.10 0.10 0.12 0.32 Liquid 84 3.1 0.01 0.01 0.02 0.04 Liquid

63 19.5 0.10 0.10 0.10 0.3 Liquid 85 2.4 0.01 0.01 0.01 0.03 Liquid

64 18.5 0.09 0.09 0.10 0.28 Liquid 86 1.6 0.01 0.00 0.01 0.02 Liquid

65 17.4 0.09 0.08 0.09 0.26 Liquid 87 0.8 0.00 0.00 0.01 0.01 Liquid

66 16.3 0.08 0.08 0.08 0.24 Liquid 88 0 0.00 0.00 0.00 0 Liquid

See further steps in the right-hand column

RO = receptor occupancy, tabs = tablets
*Alternatively, these doses may be made up using a liquid preparation of alprazolam, made up as above.

(Continued )
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D. An even slower taper Some patients will be unable to taper at the slowest rates 
shown here and will need to taper by even smaller decrements, thus lengthening the 
overall period of tapering. Such a regimen could be constructed by placing interme-
diate steps between those in regimen C. For example, 1mg, 0.975mg, 0.95mg, could 
be modified to be 1mg, 0.9875mg, 0.975mg, 0.9625mg, 0.95mg and so on. Further 
intermediate steps could also be added.

Micro- tapering: The tapering tables show how to make reductions at intervals of 
1–4 weeks. An alternative approach is called ‘micro- tapering’ whereby very small dose 
reductions are made every day, as explained in ‘Other considerations in tapering benzodi-
azepines and z-drugs’. Micro- tapering rates can be calculated from the above regimens by 
dividing the change in dose for each step by 14 or 28 days and then dividing that dose into 
three doses during the day. For example, for the moderate regimen, a reduction of 4mg to 
3.75mg over 14 days is equivalent to a reduction of 0.018mg per day, or 0.006mg reduc-
tion per dose (when dosed three times a day). By the end of this regimen the rate of reduc-
tion would have slowed down to a reduction of 0.0014mg each day, or 0.0005mg per dose 
when dosed three times a day. To make these reductions a very dilute solution will be 
required. The rate can be adjusted if withdrawal symptoms become too unpleasant.
Switching guide from alprazolam to diazepam: An alternative to a direct taper from 
alprazolam is to switch to diazepam before tapering from this drug, as outlined in 
‘Switching to longer- acting benzodiazepines to taper’. A 1mg dose of alprazolam is 
equivalent to 20mg of diazepam.17 Switching could be performed by steps of 0.5mg of 
alprazolam made every week (or as tolerated by the patient).

Steps Morning afternoon evening
Daily diazepam 

equivalent

Start 1.25mg alprazolam 1.25mg alprazolam 1.5mg alprazolam 80mg

1 1.25mg alprazolam 1.25mg alprazolam 1mg alprazolam
10mg diazepam

80mg

2 1mg alprazolam
5mg diazepam

1mg alprazolam
5mg diazepam

1mg alprazolam
10mg diazepam

80mg

3 1mg alprazolam
5mg diazepam

0.5mg alprazolam
15mg diazepam

1 mg alprazolam
10 mg diazepam

80mg

4 0.5mg alprazolam
15mg diazepam

0.5mg alprazolam
15mg diazepam

1 mg alprazolam
10 mg diazepam

80mg

5 0.5mg alprazolam
15mg diazepam

0.5mg alprazolam
15mg diazepam

0.5 mg alprazolam
20 mg diazepam

80mg

6 0.5mg alprazolam
15mg diazepam

25mg diazepam 0.5 mg alprazolam
20 mg diazepam

80mg

7 25mg diazepam 25mg diazepam 0.5 mg alprazolam
20 mg diazepam

80mg

8 25mg diazepam 25mg diazepam 30 mg diazepam 80mg

9 40mg diazepam Stop middle dose, divert to 
morning and evening dose

40 mg diazepam 80mg

(Continued )
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Steps Morning afternoon evening
Daily diazepam 

equivalent

10 35mg diazepam – 40 mg diazepam 75mg

11 35mg diazepam – 35 mg diazepam 70mg

12 30mg diazepam – 35 mg diazepam 65mg

13 30mg diazepam – 30 mg diazepam 60mg

Continue to taper as for 60mg diazepam (see diazepam section)
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Buspirone

Trade names: Buspar, Buspar Dividose, Vanspar.
Description: Buspirone is an azapirone compound licensed in the UK for short- term 
treatment of anxiety,1 and in the USA for management of anxiety disorders.2 Its mecha-
nism of action is not fully understood; however, it has strong affinity for 5HT1A recep-
tors, where it is a partial agonist.3 It also has a weak affinity for serotonin 5HT2 receptors 
and acts as a weak antagonist at dopamine D2 autoreceptors and D3 receptors.4 Animal 
studies show that it interacts with the dopamine, serotonin, noradrenaline and acetyl-
choline systems. It has no or very low affinity for benzodiazepine receptors.1,3

Withdrawal effects: There are a limited number of studies examining the withdrawal effects 
from buspirone. One study found effects were less pronounced than withdrawal effects from 
lorazepam, although severity was not directly quantified and withdrawal effects were only 
monitored for 2 weeks.5,6 Its manufacturer warns about withdrawal effects that can manifest 
as ‘irritability, anxiety, agitation, insomnia, tremor, abdominal cramps, muscle cramps, vomit-
ing, sweating, flu- like symptoms without fever, and  occasionally, even as seizures’.2

Peak plasma: 60–90 minutes.1

Half- life: 2–11 hours.1 The manufacturer recommends dosing two or three times 
per day. Every- other- day dosing is not recommended for tapering because of its short 
half- life. This can lead to substantial reductions in plasma levels, which might give rise 
to withdrawal effects.
Receptor occupancy: There appear to be no neuroimaging studies of the relationship 
between buspirone and 5HT1A binding. Nonetheless, the relationship between dose of 
buspirone and occupancy of one of its targets, the D3 receptor, is hyperbolic on neuro-
imaging.4 Anxiolytics and antidepressants that also affect serotonergic receptors show 
a hyperbolic relationship between dose and clinical effects,7,8 which may be relevant to 
withdrawal effects from buspirone. Dose reductions made by linear amounts (e.g. 
60mg, 45mg, 30mg, 15mg, 0mg) will cause increasingly large reductions in receptor 
occupancy, which may in turn cause increasingly severe withdrawal effects. To produce 
equal- sized reductions in effect on D3 occupancy will require hyperbolically reducing 
doses (Figure 3.9) which informs the reductions presented later. This hyperbolic pattern 
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Figure 3.9 (a) Linear reductions of dose cause increasingly larger reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions, slightly different from linear reductions in this case. The final dose before stopping will need to be small 
so that this step down is not larger (in terms of effect on receptor occupancy) than previous reductions.
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also applies to its occupancy of its other target receptors, including 5HT1A, because of 
the law of mass action.9 While there may be some differences in the precise dose- related 
activity between receptors the hyperbolic relationship remains. It is expected that the 
regimens given later (based on D3 occupancy) will be broadly suitable for other recep-
tor occupancies, such as 5- HT1A.

Available formulations: As tablets.

tablets As buspirone hydrochloride.

Dosage UK europe USa australia Canada

5mg ✓ ✓ ✓ ✓ –

7.5mg ✓ – ✓ – –

10mg ✓ ✓ ✓ ✓ ✓

15mg – – ✓ – –

30mg – – ✓ – –

Off- label options: In order to follow the regimens suggested, in some cases, where liquid 
versions are unavailable, smaller doses are required than can be made using commercially 
available tablets and capsules. According to NEWT guidance (in the UK) for people who 
cannot swallow tablets, buspirone can be crushed and dispersed in water.10 Without crush-
ing, buspirone tablets disintegrate in around 5 minutes.10 As an example, a 5mg tablet can 
be made up to 5mL with water to make a 1mg/mL suspension. The tablet may be crushed 
with a spoon or pestle and mortar before mixing with water to speed up this process. The 
suspension should be shaken vigorously before administration. As its stability cannot be 
assured, it should be consumed immediately (within an hour of dispersal).

Another option is to have a compounding pharmacy make up a suspension or smaller 
dose tablets or capsules.
Worked example: To illustrate how volumes can be calculated in the regimens given 
below, a worked example is provided. To make up 3mg of buspirone, a 1mg/mL suspen-
sion can be used, prepared as above. The volume of 1mg/mL liquid required to give a 
dose of 3mg buspirone is 3/1 = 3mL.
Deprescribing notes: There are no established guides to determine the rate of taper of 
buspirone. In general for medications, longer duration of use, higher doses and experi-
ence of withdrawal on previous attempts to stop medication predict more severe with-
drawal effects.11 In general, reductions should be made when the withdrawal symptoms 
from the previous reduction have largely resolved so that subsequent reductions do not 
lead to cumulative withdrawal symptoms. Withdrawal symptoms should be tolerable 
and last at most a couple of weeks. Allowing for a sufficient observation period, reduc-
tions might therefore be made about every 2–4 weeks. If withdrawal symptoms are mod-
erately severe or take longer than a couple of weeks to resolve, dose reductions should 
be postponed until symptoms resolve and then made more gradual by choosing a slower 
tapering rate. If severe withdrawal symptoms occur then the patient should return to a 
higher dose, wait until symptoms resolve and thereafter taper at a slower rate.
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Suggested taper schedules for buspirone: Please note that none of these regimens should 
be seen as prescriptive – that is, patients should not be compelled to adhere strictly to 
them. They are given as example regimens and are not ‘set and forget’ but should be 
modified in order to ensure that withdrawal symptoms are tolerable throughout a 
taper – for example, intermediate steps halfway between the doses listed could be added 
to make a more gradual taper.

A. A faster taper with up to 5.4 percentage points of D3 occupancy between each step – 
with reductions made every 2– 4 weeks*.

Step rO (%) aM (mg)
pM

(mg)
total dose

(mg) Volume

1 16.9 30 30 60 Use tablets

2 13.1 20 20 40 Use tablets

3 9.4 10 15 25 Use tablets

4 4.4 5 5 10 Use tablets

5 0 0 0 0 – 

RO = receptor occupancy
*Patients who have been on the medication for only a few weeks will probably be able to taper more 
quickly and might follow every second step of this regimen, and make reductions every few days or 
so. Normally the duration of the taper should not be longer than the period that the patient has been 
on the drug for people who have only taken it for a few weeks. For example, if buspirone is taken for 
three weeks the taper should be less than three weeks.

B. A moderate taper with up to 3 percentage points of D3 occupancy between each 
step – with reductions made every 2– 4 weeks.

Step rO (%) aM (mg) pM (mg) total dose (mg) Volume

1 16.9 30 30 60 Use tablets

2 14.2 20 25 45 Use tablets

3 12.6 17.5 20 37.5 Use ½ tablets*

4 10.7 15 15 30 Use tablets

5 8.6 10 12.5 22.5 Use ½ tablets*

6 6.2 7.5 7.5 15 Use ½ tablets

7 3.4 2.5 5 7.5 Use ½ tablets*

8 1.8 1.25 2.5 3.75 Use ¼ tablets*

9 0 0 0 0 – 

RO = receptor occupancy
*Alternatively, these doses could be made up using a liquid preparation, made up as above.
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C. A slower taper with up to 1.5 percentage points of D3 occupancy between each 
step – with reductions made every 2– 4 weeks.

Step
rO 
(%)

aM
(mg)

pM 
(mg)

total 
dose 
(mg) Volume Step

rO 
(%)

aM
(mg)

pM 
(mg)

total 
dose 
(mg) Volume

1 16.9 30 30 60 Use tablets 10 7.5 8.75 10 18.75 Use ¾ tablets*

2 15.6 25 27.5 52.5 Use ½ tablets* 11 6.2 7.5 7.5 15 Use tablets

3 14.2 20 25 45 Use tablets 12 4.8 5 6.25 11.25 Use ¼ tablets*

4 13.4 20 21.25 41.25 Use ¼ tablets* Switch to buspirone 1mg/mL solution**

5 12.6 17.5 20 37.5 Use ½ tablets* 13 3.6 4 4 8 4mL BD

6 11.7 15 18.75 33.75 Use ¾ tablets* 14 2.3 2.5 2.5 5 2.5mL BD***

7 10.7 15 15 30 Use tablets 15 1 1 1 2 1mL BD

8 9.7 11.25 15 26.25 Use ¼ tablets* 16 0 0 0 0 –  

9 8.6 10 12.5 22.5 Use ½ tablets*

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, these doses could be made up using a liquid preparation.
**A suspension can be made as an off- label option, as outlined above
***Alternatively, this dose could be made up using portions of a tablet.

D. An even slower taper Some patients will be unable to taper at the slowest rates 
shown here and will need to taper by even smaller decrements, thus lengthening the 
overall period of tapering. Such a regimen could be constructed by placing interme-
diate steps in regimen C. For example, 60mg, 52.5mg, 45mg could be modified to 
60mg, 56.25mg, 52.5mg, 48.75mg, 45mg and so on. Further intermediate steps 
could also be added.

Micro- tapering: The deprescribing tables above show how to make reductions at inter-
vals of 2–4  weeks. An alternative approach is called ‘micro- tapering’ whereby very 
small dose reductions are made every day, as explained in ‘Other considerations in 
tapering benzodiazepines and z-drugs.’ Micro- tapering rates can be calculated by divid-
ing the change in dose for each step by 14 or 28 days. For example, for the moderate 
regimen a reduction of 60mg to 45mg over 14 days is equivalent to a reduction of 
approximately 1mg reduction per day. By the end of this regimen the rate of reduction 
would have slowed down to a reduction of 0.3mg each day. The rate can be adjusted if 
withdrawal symptoms become too unpleasant.
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Chlordiazepoxide

Trade names: Librium, Elenium, Mitran, Risolid.
Description: Chlordiazepoxide is a low- potency benzodiazepine.1 It is a positive allos-
teric modulator of the gamma- aminobutyric acid (GABA) type A receptor, which it 
affects by binding to stereospecific benzodiazepine (BZD) binding sites with low affin-
ity.2 Stimulation of benzodiazepine receptors potentiates the inhibitory actions of 
GABA. This results in diminution of various serotonin, dopamine and noradrenergic 
neurotransmitter system effects.2 The UK manufacturer states that the duration of 
treatment should not be longer than 4 weeks, including a tapering- off process.2

Withdrawal effects: Chlordiazepoxide, as for other benzodiazepines, carries a boxed 
warning from the FDA that highlights that physical dependence and withdrawal effects 
can occur when the drug is taken ‘for several days to weeks, even as prescribed’.3 Not 
everyone who stops chlordiazepoxide will experience withdrawal and some of those 
who do will only experience mild symptoms – this probably depends on drug dose, 
duration of use and individual factors. However, in a very few instances, stopping 
abruptly can cause seizures and can be life threatening. Numerous other physical, cog-
nitive and psychological withdrawal symptoms, outlined earlier in this chapter, are 
possible which can last ‘for several weeks to more than 12  months’ after stopping 
according to the FDA.3,4 A case series report of 11 hospitalised psychiatric patients 
(with a variety of diagnoses) abruptly switched from high- dose chlordiazepoxide to 
placebo reported emergence of new symptoms such as depression, worsening of psy-
chosis, loss of appetite, nausea and agitation in 10 out of 11 patients.5 Two patients 
experienced seizures on day 7 and 8 following drug cessation.5

Peak plasma: Following oral administration peak concentration in the plasma occurs 
after 1–2 hours.2

Half- life: The mean half- life is 8–28 hours. Chlordiazepoxide’s two active metabolites, 
desmethyl- chlordiazepoxide and demoxepam, have half- lives of 10–18 hours and 
21–78 hours, respectively. The manufacturer recommends chlordiazepoxide to be given 
2 to 4 times daily in divided doses.2 Dosing less often (including every- other- day  dosing) 
for tapering is not recommended because the substantial changes in plasma levels may 
precipitate inter- dose withdrawal symptoms.
Receptor occupancy: The relationship between dose of chlordiazepoxide and the occu-
pancy of its major target GABAA is hyperbolic, according to the law of mass action.6,7 
Benzodiazepines demonstrate a hyperbolic relationship between dose and clinical 
effects,8 which may be relevant to withdrawal effects. Dose reductions made by linear 
amounts (e.g. 100mg, 75mg, 50mg, 25mg, 0mg) will cause increasingly large reductions 
in effect, which may cause increasingly severe withdrawal effects (Figure 3.10a). To pro-
duce equal- sized reductions in effect on receptor occupancy will require hyperbolically 
reducing doses (Figure 3.10b),9 which informs the reductions presented later. The rela-
tionship was derived by converting the receptor occupancy curve for diazepam6 to 
equivalent chlordiazepoxide dose.10
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Available formulations: As tablets and capsules.

tablets

Dosage UK europe USa australia Canada

25mg ✓ ✓ – – –

Capsules

Dosage UK europe USa australia Canada

5mg ✓ – ✓ – ✓

10mg ✓ – ✓ – ✓

25mg – – ✓ – ✓

30mg – – ✓* – –

*Available as XR.

Off- label options: In order to follow the regimens suggested, where no liquid versions 
are available, in some cases smaller doses are required than can be made using com-
mercially available tablets and capsules. Guidelines for people who cannot swallow 
tablets (e.g. NEWT guidelines in the UK based on advice from the manufacturer or 
local hospital guidance11) advise as a first choice to switch to an alternative medica-
tion (e.g. diazepam) if possible. Other options include the use of a custom- made sus-
pension from a pharmacy (if available) or opening the capsule and using the contents 
to make a suspension. For example, the contents of a 5mg capsule could be emptied 
and made up to 50mL with water to make a 1mg in 10mL or 0.1mg/mL suspension. 
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Figure 3.10 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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The suspension should be shaken vigorously before administration. As its stability 
cannot be assured it should be consumed immediately, and any unused suspension 
discarded.

Alternatively, crushing of tablets to make suspensions (e.g. 25mg tablets made up to 
25mL with water to make a 1mg/mL suspension) is performed in some centres but is 
not recommended by the NEWT guidelines.11 Some patients use full- fat milk to make 
liquid preparations. Benzodiazepines are more soluble in oil or fat than in water.12 
When mixed with milk, some or all of the drug will dissolve in the milk fat. This should 
form an evenly dispersed emulsion when shaken vigorously. The measured dose should 
be taken immediately after shaking and the remainder discarded.
Worked example: To illustrate how volumes can be calculated in the regimens sug-
gested, a worked example is provided. To make up 0.5mg of chlordiazepoxide a 0.1mg/
mL dilution can be used, prepared as above. The volume of 0.1mg/mL liquid required 
to give a dose of 0.5mg chlordiazepoxide is 0.5/0.1 = 5mL.
Deprescribing notes: There are two main methods for tapering from chlordiazepoxide – 
a switch to diazepam or a direct taper of chlordiazepoxide itself. There are no estab-
lished guides to determine the rate of taper for someone stopping benzodiazepines. 
Withdrawal is known to be more severe for people who have used benzodiazepines 
with a shorter half-life, for longer periods and for those who have experienced with-
drawal in the past on reducing, stopping or missing a dose.13,14 The size of the initial 
reduction can be estimated based on these factors (see ‘Tapering benzodiazepines and 
z-drugs in practice’), with patient preference also taken into account. Sometimes an 
even smaller reduction to start with may be advisable to boost a patient’s confidence 
that they can taper if performed carefully.

Each reduction should be made when the withdrawal symptoms from the 
 previous reduction have largely resolved so that subsequent reductions do not lead 
to cumulative withdrawal symptoms. Withdrawal symptoms should not be too 
unpleasant: a rate of reduction should be aimed for that produces tolerable 
 withdrawal symptoms that abate within a week or two. Allowing for a sufficient 
observation period, reductions can therefore be made about every 1–4  weeks, 
depending on how long it takes withdrawal symptoms to resolve. If withdrawal 
symptoms are moderately severe or take longer than a couple of weeks to resolve, 
dose reductions should be postponed until symptoms resolve and then made more 
gradually by choosing a slower tapering rate. If severe withdrawal symptoms occur, 
then the patient should return to a higher dose, wait until symptoms resolve and 
thereafter taper at a slower rate.
Suggested direct taper schedules for chlordiazepoxide: Please note that none of these 
regimens should be seen as prescriptive – that is, patients should not be compelled to 
adhere strictly to them. They are given as example regimens and are not ‘set and forget’ 
but should be modified in order to ensure that withdrawal symptoms are tolerable 
throughout a taper. For example, intermediate steps halfway between the doses listed 
could be added to make a more gradual taper. Ultimately, it is the patient’s experience 
of withdrawal that should guide the rate of taper.
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A. A faster taper with up to 5 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks*.

Step
rO 
(%)

aM 
(mg)

pM
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form Step

rO 
(%)

aM 
(mg)

pM
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form

1 61.8 35 30 35 100 Use tabs or caps Switch to liquid version of chlordiazepoxide 
(e.g. 0.1mg/mL)***

2 59.3 30 30 30 90 Use tabs or caps** 12 25.4 8 5 8 21 Liquid

3 56.4 25 25 30 80 Use tabs or caps** 13 21.6 6 5 6 17 Liquid

4 53.1 25 20 25 70 Use tabs or caps** 14 17.4 4 4 5 13 Liquid

5 49.3 20 20 20 60 Use tabs or caps** 15 13.3 3 3 3.5 9.5 Liquid

6 44.7 15 15 20 50 Use tabs or caps 16 10.8 2.5 2.5 2.5 7.5 Liquid

7 42.2 15 15 15 45 Use tabs or caps** 17 8.2 2 1.5 2 5.5 Liquid

8 39.3 15 10 15 40 Use tabs or caps** 18 5.4 1 1 1.5 3.5 Liquid

9 36.2 10 10 15 35 Use tabs or caps** 19 2.4 0.5 0.5 0.5 1.5 Liquid

10 32.7 10 10 10 30 Use tabs or caps** 20 0 0 0 0 0 –

11 28.8 10 5 10 25 Use tabs or caps**

See further steps in the right-hand column

RO = receptor occupancy, caps = capsules, tabs = tablets
*Patients who have been on the medication for only a few weeks will probably be able to taper more quickly and might 
follow every second or third step of this regimen and make reductions every few days or so. Normally the duration of the 
taper should not be longer than the period that the patient has been on the drug for people who have only taken it for a 
few weeks. However, the FDA has issued an alert regarding benzodiazepines indicating that some people can experience 
withdrawal effects after just a few days of use,3 therefore necessitating slower tapering in this sub- group.
**Where appropriate tablets or capsules are not available a liquid formulation of drug will need to be used as outlined 
in the off- label options.
***A liquid formulation of the drug will need to be used as outlined in the off- label options.
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B. A moderate taper with up to 2.5 percentage points of GABAA occupancy between 
each step – with reductions made every 1–4 weeks.

Step
rO 
(%)

aM 
(mg)

pM
(mg)

Night 
(mg)

total 
daily
dose 
(mg) Form Step

rO 
(%)

aM 
(mg)

pM
(mg)

Night 
(mg)

total 
daily
dose 
(mg) Form

1 61.8 35 30 35 100 Use tabs or caps* 20 30.8 10 7.5 10 27.5 Liquid

2 60.6 30 30 35 95 Use tabs or caps* 21 28.8 10 5 10 25 Liquid

3 59.3 30 30 30 90 Use tabs or caps* 22 27.1 9 5 9 23 Liquid

4 57.9 30 25 30 85 Use tabs or caps* 23 25.4 8 5 8 21 Liquid

5 56.4 25 25 30 80 Use tabs or caps* 24 23.5 6 5 8 19 Liquid

6 54.8 25 25 25 75 Use tabs or caps 25 21.6 6 5 6 17 Liquid

7 53.1 25 20 25 70 Use tabs or caps* 26 19.5 5 5 5 15 Liquid

8 51.3 20 20 25 65 Use tabs or caps* 27 17.4 4 4 5 13 Liquid

9 49.3 20 20 20 60 Use tabs or caps* 28 15.1 4 3 4 11 Liquid

10 47.1 20 15 20 55 Use tabs or caps* 29 13.3 3 3 3.5 9.5 Liquid

11 44.7 15 15 20 50 Use tabs or caps* 30 12.1 3 2.5 3 8.5 Liquid

Switch to liquid version of chlordiazepoxide  
(e.g. 0.1mg/mL)**

31 10.8 2.5 2.5 2.5 7.5 Liquid

12 43.5 15 15 17.5 47.5 Liquid 32 9.5 2 2 2.5 6.5 Liquid

13 42.2 15 15 15 45 Liquid 33 8.2 2 1.5 2 5.5 Liquid

14 40.8 15 12.5 15 42.5 Liquid 34 6.8 1.5 1.5 1.5 4.5 Liquid

15 39.3 15 10 15 40 Liquid 35 5.4 1 1 1.5 3.5 Liquid

16 37.8 12.5 10 15 37.5 Liquid 36 3.9 1 0.5 1 2.5 Liquid

17 36.2 10 10 15 35 Liquid 37 2.4 0.5 0.5 0.5 1.5 Liquid

18 34.5 10 10 12.5 32.5 Liquid 38 0.8 0 0 0.5 0.5 Liquid

19 32.7 10 10 10 30 Liquid 39 0 0 0 0 0 Liquid

See further steps in the right-hand column

RO = receptor occupancy, caps = capsules, tabs = tablets
*Where appropriate tablets or capsules are not available a liquid formulation of drug will need to be used as outlined 
in the off- label options.
**A liquid formulation of the drug will need to be used as outlined in the off- label options. Some of these doses could 
be made up with capsules or half tablets and capsules where these formulations are available.
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C. A slower taper with up to 1.3 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks.

Step
rO 
(%)

aM 
(mg)

pM 
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form Step

rO 
(%)

aM 
(mg)

pM 
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form

1 61.8 35 30 35 100 Use tabs or caps* 30 38.6 13.75 10 15 38.75 Liquid

Switch to liquid version of chlordiazepoxide  
(e.g. 0.1mg/mL)**

31 37.8 12.5 10 15 37.5 Liquid

2 61.2 32.5 30 35 97.5 Liquid 32 37 11.25 10 15 36.25 Liquid

3 60.6 30 30 35 95 Liquid 33 36.2 10 10 15 35 Liquid

4 60 30 30 32.5 92.5 Liquid 34 35.3 10 10 13.75 33.75 Liquid

5 59.3 30 30 30 90 Liquid 35 34.5 10 10 12.5 32.5 Liquid

6 58.6 30 27.5 30 87.5 Liquid 36 33.6 10 10 11.25 31.25 Liquid

7 57.9 30 25 30 85 Liquid 37 32.7 10 10 10 30 Liquid

8 57.2 27.5 25 30 82.5 Liquid 38 31.8 10 8.75 10 28.75 Liquid

9 56.4 25 25 30 80 Liquid 39 30.8 10 7.5 10 27.5 Liquid

10 55.7 25 25 27.5 77.5 Liquid 40 29.8 10 6.25 10 26.25 Liquid

11 54.8 25 25 25 75 Liquid 41 28.8 10 5 10 25 Liquid

12 54 25 22.5 25 72.5 Liquid 42 28 9 5 10 24 Liquid

13 53.1 25 20 25 70 Liquid 43 27.1 9 5 9 23 Liquid

14 52.2 22.5 20 25 67.5 Liquid 44 26.3 8 5 9 22 Liquid

15 51.3 20 20 25 65 Liquid 45 25.4 8 5 8 21 Liquid

16 50.3 20 20 22.5 62.5 Liquid 46 24.5 7 5 8 20 Liquid

17 49.3 20 20 20 60 Liquid 47 23.5 6 5 8 19 Liquid

18 48.2 20 17.5 20 57.5 Liquid 48 22.6 6 5 7 18 Liquid

19 47.1 20 15 20 55 Liquid 49 21.6 6 5 6 17 Liquid

20 46 17.5 15 20 52.5 Liquid 50 20.6 5 5 6 16 Liquid

21 44.7 15 15 20 50 Liquid 51 19.5 5 5 5 15 Liquid

22 44.1 15 15 18.75 48.75 Liquid 52 18.5 5 4 5 14 Liquid

23 43.5 15 15 17.5 47.5 Liquid 53 17.4 4 4 5 13 Liquid

24 42.8 15 15 16.25 46.25 Liquid 54 16.3 4 4 4 12 Liquid

25 42.2 15 15 15 45 Liquid 55 15.1 4 3 4 11 Liquid

26 41.5 15 13.75 15 43.75 Liquid 56 13.9 3 3 4 10 Liquid

27 40.8 15 12.5 15 42.5 Liquid 57 13.3 3 3 3.5 9.5 Liquid

28 40 15 11.25 15 41.25 Liquid 58 12.7 3 3 3 9 Liquid

29 39.3 15 10 15 40 Liquid 59 12.1 3 2.5 3 8.5 Liquid

See further steps in the right-hand column (Continued )



386 The Maudsley® Deprescribing Guidelines

C
h

a
pt

er
 3

Step
rO 
(%)

aM 
(mg)

pM 
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form Step

rO 
(%)

aM 
(mg)

pM 
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form

60 11.5 2.5 2.5 3 8 Liquid 69 5.4 1 1 1.5 3.5 Liquid

61 10.8 2.5 2.5 2.5 7.5 Liquid 70 4.6 1 1 1 3 Liquid

62 10.2 2.5 2 2.5 7 Liquid 71 3.9 1 0.5 1 2.5 Liquid

63 9.5 2 2 2.5 6.5 Liquid 72 3.1 0.5 0.5 1 2 Liquid

64 8.9 2 2 2 6 Liquid 73 2.4 0.5 0.5 0.5 1.5 Liquid

65 8.2 2 1.5 2 5.5 Liquid 74 1.6 0.5 0 0.5 1 Liquid

66 7.5 1.5 1.5 2 5 Liquid 75 0.8 0 0 0.5 0.5 Liquid

67 6.8 1.5 1.5 1.5 4.5 Liquid 76 0 0 0 0 0 Liquid

68 6.1 1.5 1 1.5 4 Liquid

See further steps in the right-hand column

RO = receptor occupancy, caps = capsules, tabs = tablets
*In Europe, a liquid formulation of drug will need to be used as outlined in the off- label options.
**A liquid formulation of the drug will need to be used as outlined in the off- label options. Some of these doses could 
be made up with capsules or half tablets and capsules where these formulations are available.

D. An even slower taper Some patients will be unable to taper at the slowest rates 
shown here and will need to taper by even smaller decrements, thus lengthening the 
overall period of tapering. Such a regimen could be constructed by placing interme-
diate steps in regimen C. For example, 100mg, 97.5mg, 95mg could be modified to 
100mg, 98.75mg, 97.5mg, 96.25mg, 95mg and so on. Further intermediate steps 
could also be added.

Micro- tapering: The tables show how to make reductions at intervals of 1–4 weeks. An 
alternative approach is called ‘micro- tapering’ whereby very small dose reductions are 
made every day, as explained in ‘Other considerations in tapering benzodiazepines and 
z-drugs.’ Micro- tapering rates can be calculated from the above by dividing the change 
in dose for each step by 14 or 28 days. For example, for the moderate regimen reduc-
tion from 100mg to 95mg over 14 days is equivalent to a reduction of 0.36mg reduc-
tion per day, or a reduction of 0.12mg per dose (for three times a day dosing). By the 
end of this regimen the rate of reduction would have slowed down to a reduction of 
0.036mg each day (or 0.012mg per dose when dosed three times a day). The rate can 
be adjusted if withdrawal symptoms become too unpleasant.
Switching guide from chlordiazepoxide to diazepam: An alternative to a direct taper 
from chlordiazepoxide is to switch to diazepam before tapering from this drug, 
as  outlined in ‘Switching to longer-acting benzodiazepines to taper’. A 25mg dose of 

(Continued )
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chlordiazepoxide is equivalent to 10mg diazepam.10 Switching could be performed by 
steps of 25mg of chlordiazepoxide made every week (or as tolerated by the patient).

Steps Morning afternoon evening
Daily diazepam 

equivalent

1 35mg chlordiazepoxide 30mg chlordiazepoxide 35mg chlordiazepoxide 40mg

2 10mg chlordiazepoxide 
10mg diazepam

30mg chlordiazepoxide 35mg chlordiazepoxide 40mg

3 10mg chlordiazepoxide 
10mg diazepam

30mg chlordiazepoxide 10mg chlordiazepoxide 
10mg diazepam

40mg

4 10mg chlordiazepoxide 
10mg diazepam

5mg chlordiazepoxide 
10mg diazepam

10mg chlordiazepoxide 
10mg diazepam

40mg

5 14mg diazepam 12mg diazepam 14mg diazepam 40mg

6 20mg diazepam divert diazepam to 
morning and evening

20mg diazepam 40mg

Continue to taper as for 40mg diazepam (see diazepam section)
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Clonazepam

Trade names: Klonopin, Iktorivil, Paxam, Rivatril, Rivotril.
Description: Clonazepam is a high potency,1 intermediate-  to long- acting benzodiaze-
pine.2 Clonazepam is a positive allosteric modulator of the GABAA receptor, potentiat-
ing the effect of GABA on the receptor complex.3 The manufacturer states that ‘the 
effectiveness of Klonopin in long- term use, that is, for more than 9 weeks has not been 
systematically studied in controlled clinical trials’.4

Withdrawal effects: Clonazepam, as for other benzodiazepines, carries a boxed warning 
from the FDA that highlights that physical dependence and withdrawal effects can occur 
when the drug is taken ‘for several days to weeks, even as prescribed’.4,5 Not everyone 
who stops clonazepam will experience withdrawal and some of those who do will only 
experience mild symptoms – this probably depends on drug dose, duration of use and 
individual factors. However, in a very few instances, stopping abruptly can cause sei-
zures and can be life threatening. Numerous other physical, cognitive and  psychological 
withdrawal symptoms, outlined earlier in the chapter, are also possible, which can last 
‘for several weeks to more than 12 months’ after stopping according to the FDA.4,5

Peak plasma: 1–4 hours.1

Half- life: 20–60 hours (mean 30 hours).1 The manufacturer recommends that clonaze-
pam be given in divided doses.6 Dosing less often (including every- other- day dosing) is 
not recommended for tapering because the changes in plasma levels may precipitate 
inter- dose withdrawal symptoms.
Receptor occupancy: The relationship between dose of clonazepam and the occupancy 
of its major target GABAA is hyperbolic.7,8 Benzodiazepines demonstrate a hyperbolic 
relationship between dose and clinical effects,9 which may be relevant to withdrawal 
effects. Dose reductions made by linear amounts (e.g. 4mg, 3mg, 2mg, 1mg, 0mg) will 
cause increasingly large reductions in effect, which may cause increasingly severe with-
drawal effects (Figure 3.11a). To produce equal- sized reductions in effect on receptor 
occupancy will require hyperbolically reducing doses (Figure 3.11b),10 which informs 
the reductions presented later. The relationship was derived by converting the receptor 
occupancy curve for diazepam7 to the equivalent clonazepam dose.11
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Figure 3.11 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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Available formulations: As tablets and liquid.

tablets

Dosage UK europe USa australia Canada

0.125mg – – ✓* – –

0.25mg – – ✓** – ✓

0.5mg ✓ ✓ ✓* ✓ ✓

1mg ✓ ✓ ✓* – ✓

2mg ✓ ✓ ✓* ✓ ✓

*Available as tablets and oral disintegrating tables (ODTs).
**Only available as ODT.

Liquids

Oral solutions UK europe USa australia Canada

0.5mg/5mL (0.1mg/mL) ✓ – – – –

2mg/5mL (0.4mg/mL) ✓ – – – –

2.5mg/mL – ✓ – ✓ –

Off- label options: In order to follow the regimens suggested in some cases, where 
no liquid versions are available, smaller doses are required than can be made using 
commercially available tablets and capsules. The use of tablets (or orally disintegrat-
ing tablets) to make liquid formulations is one option. Guidelines for people who 
cannot swallow tablets (e.g. NEWT guidelines in the UK based on advice from the 
manufacturer or local hospital guidance,12 and US guidance13) suggest that clonaze-
pam tablets can be dispersed in water for administration.14 They will disintegrate in 
less than 2 minutes.12 Water could be added to a 0.5mg tablet to make up a 5mL 
suspension (concentration of 1mg in 10mL or 0.1mg/mL). The suspension should be 
shaken vigorously before administration. As its stability cannot be assured it should 
be consumed immediately, and any unused suspension discarded. Some patients use 
full- fat milk to make liquid preparations. Benzodiazepines are more soluble in oil or 
fat than in water.15 When mixed with milk, some or all of the drug will dissolve in 
the milk fat. This should form an evenly dispersed emulsion when shaken vigorously. 
The measured dose should be taken  immediately after shaking and the remainder 
discarded.

Another option is to have a compounding pharmacy make up a suspension or smaller 
dose tablets or capsules, or to switch to diazepam to taper (see later).
Dilutions: To make up some of the small doses outlined below, dilution of the manufac-
turer’s solutions will be required. Dilution in water might cause precipitation of the 
drug and so the resulting mixture should be shaken vigorously before use to produce 
dispersal. As its stability cannot be assured it should be made up fresh each day.
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eU/australian dilutions Solution required how to prepare solution

Multiples of 0.1mg 2.5mg/mL Drops from original solution

Doses not multiples of 0.1mg 0.1mg/mL Add 10 drops of original solution (2.5mg/mL) 
to make up to 10mL of water*

*Each drop contains 0.1mg of clonazepam. Alternatively, 0.4mL of the original solution could be measured with a 
syringe to make up 1mg. This can be made up to 10mL of water to produce a 0.1mg/mL solution.

Worked example: To illustrate how the volumes were calculated in the regimens given, 
a worked example is provided. To make up 0.15mg of clonazepam a 0.1mg/mL dilution 
can be used, prepared as above. The volume of 0.1mg/mL liquid required to give a dose 
of 0.15mg clonazepam is 0.15/0.1 = 1.5mL.
Deprescribing notes: There are two main methods for tapering from clonazepam – a 
switch to a longer-acting benzodiazepine like diazepam (see later) or a direct taper 
of clonazepam itself. There are no established guides to determine the rate of taper 
for someone stopping benzodiazepines. Withdrawal is known to be more severe for 
people who have used benzodiazepines which are shorter acting, for longer periods, 
and for those who have experienced withdrawal in the past on reducing, stopping 
or missing a dose.16,17 The size of the initial reduction can be estimated based on 
these factors (see ‘Tapering benzodiazepines and z-drugs in practice’), with patient 
preference also taken into account. Sometimes an even smaller reduction to start 
with may be advisable to boost a patient’s confidence that they can taper if per-
formed carefully.

Each reduction should be made when the withdrawal symptoms from the previous 
reduction have largely resolved so that subsequent reductions do not lead to cumulative 
withdrawal symptoms. Withdrawal symptoms should not be too unpleasant: a rate of 
reduction should be aimed for that produces tolerable withdrawal symptoms that abate 
within a week or two. Allowing for a sufficient observation period, reductions can 
therefore be made about every 1–4 weeks, depending on how long it takes withdrawal 
symptoms to resolve. If withdrawal symptoms are moderately severe or take longer 
than a couple of weeks to resolve, dose reductions should be postponed until symptoms 
resolve and then made more gradually by choosing a slower tapering rate. If severe 
withdrawal symptoms occur then the patient should return to a higher dose, wait until 
symptoms resolve and thereafter taper at a slower rate.
Suggested direct taper schedules for clonazepam: Please note that none of these regi-
mens should be seen as prescriptive – that is, patients should not be compelled to adhere 
strictly to them. They are given as example regimens and are not ‘set and forget’ but 
should be modified in order to ensure that withdrawal symptoms are tolerable through-
out a taper. For example, intermediate steps halfway between the doses listed could be 
added to make a more gradual taper. Ultimately, it is the patient’s experience of with-
drawal that should guide the rate of taper.
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A. A faster taper with up to 5.2 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks*.

Step
rO 
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form** Step

rO 
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form**

1 76.4 2 2 4 Use tablets 14 31.3 0.25 0.31 0.56 Use ¼ tablets

2 73.9 1.75 1.75 3.5 Use tablets 15 28.8 0.25 0.25 0.5 Use tablets

3 70.8 1.5 1.5 3 Use tablets 16 26.2 0.188 0.25 0.438 Use ¾ tablets

4 66.9 1.25 1.25 2.5 Use tablets 17 23.3 0.188 0.188 0.376 Use ¾ tablets

5 61.8 1 1 2 Use tablets 18 20.2 0.125 0.188 0.313 Use ¾ tablets

6 58.6 0.875 0.875 1.75 Use tablets 19 16.8 0.125 0.125 0.25 Use tablets

7 54.8 0.75 0.75 1.5 Use tablets 20 13.2 0.0625 0.125 0.1875 Use ½ tablets

8 50.3 0.625 0.625 1.25 Use tablets 21 9.2 0.0625 0.0625 0.125 Use ¼ tablets

9 47.7 0.5 0.625 1.125 Use tablets 22 7.1 0.031 0.0625 0.0938 Use ¼ and ½ 
tablets

10 44.7 0.5 0.5 1 Use tablets 23 4.8 0.031 0.031 0.062 Use ¼ tablets

11 41.5 0.375 0.5 0.875 Use tablets 24 2.5 0 0.031 0.031 Use ¼ tablets

12 37.8 0.375 0.375 0.75 Use tablets 25 0 0 0 0 –

13 33.6 0.25 0.375 0.625 Use tablets

See further steps in the right-hand column

RO = receptor occupancy
*Patients who have been on the medication for only a few weeks will probably be able to taper more quickly and 
might follow every second or third step of this regimen and make reductions every few days or so. Normally the 
duration of the taper should not be longer than the period that the patient has been on the drug for people who 
have only taken it for a few weeks. For example, if clonazepam is taken for 3 weeks the taper should be less than 
3  weeks. However, the FDA has issued an alert regarding dependence and withdrawal from benzodiazepines 
indicating that some people can experience withdrawal effects after just a few days of use,5 therefore necessitating 
slower tapering.
**These guides are based on formulations available in the US. In other regions liquid formulations of clonazepam may 
be required to make up the doses suggested.
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B. A moderate taper with up to 2.5 percentage points of GABAA occupancy between 
each step – with reductions made every 1–4 weeks.

Step
rO
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form* Step

rO
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form

1 76.4 2 2 4 Use tablets 24 36.2 0.35 0.35 0.7 Liquid

2 75.2 1.875 1.875 3.75 Use tablets 25 34.5 0.325 0.325 0.65 Liquid

3 73.9 1.75 1.75 3.5 Use tablets 26 32.7 0.30 0.30 0.6 Liquid

4 72.5 1.625 1.625 3.25 Use tablets 27 30.8 0.275 0.275 0.55 Liquid

5 70.8 1.5 1.5 3 Use tablets 28 28.8 0.25 0.25 0.5 Liquid

6 69 1.375 1.375 2.75 Use tablets 29 26.7 0.225 0.225 0.45 Liquid

7 66.9 1.25 1.25 2.5 Use tablets 30 24.5 0.20 0.20 0.4 Liquid

8 64.6 1.125 1.125 2.25 Use tablets 31 22.6 0.18 0.18 0.36 Liquid

9 61.8 1.0 1.0 2 Use tablets 32 20.6 0.16 0.16 0.32 Liquid

10 60.3 0.9375 0.9375 1.875 Use ½ tablets 33 18.5 0.14 0.14 0.28 Liquid

11 58.6 0.875 0.875 1.75 Use tablets Switch to 0.1mg/mL liquid formulation*

12 56.8 0.8125 0.8125 1.625 Use ½ tablets 34 16.3 0.12 0.12 0.24 Liquid

13 54.8 0.75 0.75 1.5 Use tablets 35 13.9 0.1 0.1 0.2 Liquid

14 52.7 0.6875 0.6875 1.375 Use ½ tablets 36 12.7 0.09 0.09 0.18 Liquid

15 50.3 0.625 0.625 1.25 Use tablets 37 11.5 0.08 0.08 0.16 Liquid

Switch to liquid formulation** 38 10.2 0.07 0.07 0.14 Liquid

16 49.3 0.55 0.6 1.15 Liquid 39 8.9 0.06 0.06 0.12 Liquid

17 47.1 0.5 0.55 1.05 Liquid 40 7.5 0.05 0.05 0.1 Liquid

18 44.7 0.5 0.5 1 Liquid 41 6.1 0.04 0.04 0.08 Liquid

19 43.5 0.475 0.475 0.95 Liquid 42 4.6 0.03 0.03 0.06 Liquid

20 42.2 0.45 0.45 0.9 Liquid 43 3.1 0.02 0.02 0.04 Liquid

21 40.8 0.425 0.425 0.85 Liquid 44 1.6 0.01 0.01 0.02 Liquid

22 39.3 0.4 0.4 0.8 Liquid 45 0 0.0 0.0 0 Liquid

23 37.8 0.375 0.375 0.75 Liquid

See further steps in the right-hand column

RO = receptor occupancy
*These guides are based on formulations available in the US. In other regions liquid formulations of clonazepam may 
be required to make up the doses suggested.
**Preparation as indicated above.
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C. A slower taper with up to 1.4 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks.

Step
rO
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form* Step

rO
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form

1 76.4 2 2 4 Use tabs 31 48.2 0.55 0.6 1.15 Liquid

2 75.8 1.875 2 3.875 Use tabs 32 47.1 0.55 0.55 1.1 Liquid

3 75.2 1.875 1.875 3.75 Use tabs 33 46 0.5 0.55 1.05 Liquid

4 74.6 1.75 1.875 3.625 Use tabs 34 44.7 0.5 0.5 1 Liquid

5 73.9 1.75 1.75 3.5 Use tabs 35 44.1 0.475 0.5 0.975 Liquid

6 73.2 1.625 1.75 3.375 Use tabs 36 43.5 0.475 0.475 0.95 Liquid

7 72.5 1.625 1.625 3.25 Use tabs 37 42.8 0.45 0.475 0.925 Liquid

8 71.7 1.5 1.625 3.125 Use tabs 38 42.2 0.45 0.45 0.9 Liquid

9 70.8 1.5 1.5 3 Use tabs 39 41.5 0.425 0.45 0.875 Liquid

10 70 1.375 1.5 2.875 Use tabs 40 40.8 0.425 0.425 0.85 Liquid

11 69 1.375 1.375 2.75 Use tabs 41 40 0.4 0.425 0.825 Liquid

12 68 1.25 1.375 2.625 Use tabs 42 39.3 0.4 0.4 0.8 Liquid

13 66.9 1.25 1.25 2.5 Use tabs 43 38.6 0.375 0.4 0.775 Liquid

14 65.8 1.125 1.25 2.375 Use tabs 44 37.8 0.375 0.375 0.75 Liquid

15 64.6 1.125 1.125 2.25 Use tabs 45 37 0.35 0.375 0.725 Liquid

16 63.2 1 1.125 2.125 Use tabs 46 36.2 0.35 0.35 0.7 Liquid

17 61.8 1 1 2 Use tabs 47 35.3 0.325 0.35 0.675 Liquid

18 61.1 0.9375 1 1.9375 Use ½ tabs 48 34.5 0.325 0.325 0.65 Liquid

19 60.3 0.9375 0.9375 1.875 Use ½ tabs 49 33.6 0.3 0.325 0.625 Liquid

20 59.5 0.875 0.9375 1.8125 Use ½ tabs 50 32.7 0.3 0.3 0.6 Liquid

21 58.6 0.875 0.875 1.75 Use tabs 51 31.8 0.275 0.3 0.575 Liquid

22 57.7 0.8125 0.875 1.6875 Use ½ tabs 52 30.8 0.275 0.275 0.55 Liquid

23 56.8 0.8125 0.8125 1.625 Use ½ tabs 53 29.8 0.25 0.275 0.525 Liquid

24 55.9 0.75 0.8125 1.5625 Use ½ tabs 54 28.8 0.25 0.25 0.5 Liquid

25 54.8 0.75 0.75 1.5 Use tabs 55 27.8 0.225 0.25 0.475 Liquid

26 53.8 0.6875 0.75 1.4375 Use ½ tabs 56 26.7 0.225 0.225 0.45 Liquid

27 52.7 0.6875 0.6875 1.375 Use ½ tabs Switch to 0.1mg/mL liquid formulation*

28 51.5 0.625 0.6875 1.3125 Use ½ tabs 57 25.6 0.2 0.225 0.425 Liquid

29 50.3 0.625 0.625 1.25 Use tabs 58 24.5 0.2 0.2 0.4 Liquid

Switch to liquid formulation** 59 23.5 0.18 0.2 0.38 Liquid

30 49.3 0.6 0.6 1.2 Liquid 60 22.6 0.18 0.18 0.36 Liquid

See further steps in the right-hand column
(Continued )
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Step
rO
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form* Step

rO
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form

61 21.6 0.16 0.18 0.34 Liquid 75 9.5 0.06 0.07 0.13 Liquid

62 20.6 0.16 0.16 0.32 Liquid 76 8.9 0.06 0.06 0.12 Liquid

63 19.5 0.14 0.16 0.3 Liquid 77 8.2 0.05 0.06 0.11 Liquid

64 18.5 0.14 0.14 0.28 Liquid 78 7.5 0.05 0.05 0.1 Liquid

65 17.4 0.12 0.14 0.26 Liquid 79 6.8 0.04 0.05 0.09 Liquid

66 16.3 0.12 0.12 0.24 Liquid 80 6.1 0.04 0.04 0.08 Liquid

67 15.1 0.1 0.12 0.22 Liquid 81 5.4 0.03 0.04 0.07 Liquid

68 13.9 0.10 0.10 0.2 Liquid 82 4.6 0.03 0.03 0.06 Liquid

69 13.3 0.09 0.10 0.19 Liquid 83 3.9 0.02 0.03 0.05 Liquid

70 12.7 0.09 0.09 0.18 Liquid 84 3.1 0.02 0.02 0.04 Liquid

71 12.1 0.08 0.09 0.17 Liquid 85 2.4 0.01 0.02 0.03 Liquid

72 11.5 0.08 0.08 0.16 Liquid 86 1.6 0.01 0.01 0.02 Liquid

73 10.8 0.07 0.08 0.15 Liquid 87 0.8 0 0.01 0.01 Liquid

74 10.2 0.07 0.07 0.14 Liquid 88 0 0 0 0 Liquid

See further steps in the right-hand column

RO = receptor occupancy, tabs = tablets
*These guides are based on formulations available in the US. In other regions liquid formulations of clonazepam may 
be required to make up the doses suggested.
**Preparation as indicated above.

D. An even slower taper Some patients will be unable to taper at the slowest rates shown 
here and will need to taper by even smaller decrements, thus lengthening the overall 
period of tapering. Such a regimen could be constructed by placing intermediate steps in 
regimen C. For example, 1.2mg, 1.15mg, 1.1mg could be modified to 1.2mg, 1.175mg, 
1.15mg, 1.125mg, 1.1mg and so on. Further intermediate steps could also be added.

Micro- tapering: The tables above show how to make reductions at intervals of 1–4 weeks. 
An alternative approach is called ‘micro- tapering’ whereby very small dose reductions are 
made every day, as explained in ‘Other considerations in tapering benzodiazepines and 
z-drugs.’ Micro- tapering rates can be calculated from the above regimens by dividing the 
change in dose for each step by 14 or 28 days. For example, for the moderate regime, a 
reduction from 4mg to 3.75mg over 14 days is equivalent to approximately 0.02mg reduc-
tion per day, or 0.01mg reduction per dose (when dosed twice daily). By the end of this 
regimen the rate of reduction would have slowed down to a reduction of 0.0014mg each 
day. The rate can be adjusted if withdrawal symptoms become too unpleasant.
Switching guide from clonazepam to diazepam: An alternative to a direct taper from 
clonazepam is to switch to diazepam before tapering from this drug, as outlined in 
‘Switching to longer-acting benzodiazepines to taper’. A 1mg dose of clonazepam is 
equivalent to 20mg of diazepam.18 Switching could be performed in steps of 0.5mg of 
clonazepam made every week (or as tolerated by the patient).

(Continued )
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Steps Morning evening
Daily diazepam 

equivalent

Start 2mg clonazepam 2mg clonazepam 80mg

1 2mg clonazepam 1.5mg clonazepam+
10mg diazepam

80mg

2 1.5mg clonazepam+
10mg diazepam

1.5mg clonazepam+
10mg diazepam

80mg

3 1.5mg clonazepam+
10mg diazepam

1mg clonazepam+
20mg diazepam

80mg

4 1mg clonazepam+
20mg diazepam

1mg clonazepam+
20mg diazepam

80mg

5 1mg clonazepam+
20mg diazepam

0.5mg clonazepam+
30mg diazepam

80mg

6 0.5mg clonazepam+
30mg diazepam

0.5mg clonazepam+
30mg diazepam

80mg

7 0.5mg clonazepam+
30mg diazepam

40mg diazepam 80mg

8 40mg diazepam 40mg diazepam 80mg

10 35mg diazepam 40mg diazepam 75mg

11 35mg diazepam 35mg diazepam 70mg

12 30mg diazepam 35mg diazepam 65mg

13 30mg diazepam 30mg diazepam 60mg

Continue to taper as for 60mg diazepam (see diazepam section)
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Clorazepate

Trade names: Tranxene, Tranxilium.
Description: Clorazepate is a medium- potency benzodiazepine.1 It is a positive  allosteric 
modulator of the gamma- aminobutyric acid (GABA) type A receptor.
Withdrawal effects: Clorazepate, as for other benzodiazepines, carries a boxed warning 
from the FDA that highlights that physical dependence and withdrawal effects can occur 
when the drug is taken ‘for several days to weeks, even as prescribed’.2,3 Not everyone who 
stops clorazepate will experience withdrawal, and some of those who do will only experi-
ence mild symptoms – this probably depends on drug dose, duration of use and individual 
factors. However, in a very few instances, stopping abruptly can cause seizures and can be 
life threatening. Numerous other physical, cognitive and psychological withdrawal symp-
toms, outlined earlier in the chapter are also possible which can last ‘for several weeks to 
more than 12 months’ after stopping according to the FDA.2,3 After 6 months of treatment 
with clorazepate 72% of patients experienced five or more withdrawal symptoms after 
abruptly stopping in a double blind, prospective trial.4 Symptoms observed were anxiety, 
insomnia, increased sweating, loss of appetite, trembling, tiredness, difficulties sleeping, 
increased sensitivity to sound and smell, and muscle aches and twitching.4

Peak plasma: Following oral administration peak concentration in plasma occurs after 
30 minutes to 2 hours.5

Half- life The mean half- life is 18–50 hours. The half- life of clorazepate’s active metabo-
lite ranges widely between 1 and 8 days.5 Clorazepate can be administered in divided 
doses, up to three times a day. It can also be given once daily at bedtime.5 The long 
half-life may enable less often than once a day dosing during tapering, but in some 
sensitive patients this might precipitate withdrawal effects.
Receptor occupancy: The relationship between dose of clorazepate and the occupancy 
of its major target GABAA receptors is hyperbolic according to the law of mass action.6,7 
Benzodiazepines demonstrate a hyperbolic relationship between dose and clinical 
effects,8 which may be relevant to withdrawal effects. Dose reductions made by linear 
amounts (e.g. 60mg, 45mg, 30mg, 15mg, 0mg) will cause increasingly large reduc-
tions in effect, which may cause increasingly severe withdrawal effects (Figure 3.12a). 
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Figure 3.12 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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To produce equal- sized reductions in effect on receptor occupancy will require hyper-
bolically reducing doses (Figure 3.12b),9 which informs the reductions presented. The 
relationship was derived by converting the receptor occupancy curve for diazepam6 to 
equivalent clorazepate dose.10

Available formulations: As tablets and capsules.

tablets

Dosage UK europe USa australia Canada

3.75mg – – ✓ ✓ –

7.5mg – – ✓ ✓ –

15mg – – ✓ ✓ –

20mg – ✓ – – –

Capsules

Dosage UK europe USa australia Canada

3.75mg – – – – ✓

5mg – ✓ – – –

7.5mg – – – – ✓

15mg – – – – ✓

10mg – ✓ – – –

20mg – ✓ – – –

Off- label options: In order to follow the regimens suggested in some cases, where no 
liquid versions are available, smaller doses are required than can be made using com-
mercially available tablets and capsules. Unusually for benzodiazepines, clorazepate is 
highly water soluble.11 Water could be added to a (crushed) 3.75mg tablet to make up 
a 37.5mL solution with concentration 1mg in 10mL (or 0.1mg/mL). Alternatively, the 
contents of a 5mg capsule could be emptied into 50mL of water to make up a 0.1mg/
mL solution. The mixture made will need to be shaken to facilitate dispersion. Note 
that the resultant liquid may be cloudy because of undissolved tablet excipients. As the 
stability of these solutions cannot be assured it should be consumed immediately, and 
any unused solution discarded.

Other options include having a compounding pharmacy make up a suspension or 
smaller dose tablets or capsules, or switching to diazepam (see later).
Worked example: To illustrate how the volumes could be calculated to make up doses 
in the regimens given, a worked example is provided. To make up 0.5mg of clorazepate 
a 0.1mg/mL dilution can be used, prepared as above. The volume of 0.1mg/mL liquid 
required to give a dose of 0.5mg clorazepate is 0.5/0.1 = 5mL.
Deprescribing notes: There are two main methods for tapering from clorazepate – a 
switch to diazepam or a direct taper from clorazepate. There are no established guides 
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to determine the rate of taper of someone stopping benzodiazepines. Withdrawal is 
known to be more severe for people who have used benzodiazepines which are shorter 
acting, for longer periods, at higher doses, in the elderly and those who have experi-
enced withdrawal in the past on reducing, stopping or missing a dose.12,13 The size 
of  the initial reduction can be estimated based on these factors (see ‘Tapering 
 benzodiazepines and z-drugs in practice’), with patient preference also taken into 
account. Sometimes an even smaller reduction to start with may be advisable to boost 
a patient’s confidence that they can taper if  performed carefully.

Each reduction should be made when the withdrawal symptoms from the previous 
reduction have largely resolved so that subsequent reductions do not lead to cumulative 
withdrawal symptoms. Withdrawal symptoms should not be too unpleasant: a rate of 
reduction should be aimed for that produces tolerable withdrawal symptoms that abate 
within a week or two. Allowing for a sufficient observation period, reductions can 
therefore be made about every 1–4 weeks, depending on how long it takes withdrawal 
symptoms to resolve. If withdrawal symptoms are moderately severe or take longer 
than a couple of weeks to resolve, dose reductions should be postponed until symptoms 
resolve and then made more gradually by choosing a slower tapering rate. If severe 
withdrawal symptoms occur then the patient should return to a higher dose, wait until 
symptoms resolve and thereafter taper at a slower rate.
Suggested direct taper schedules for clorazepate: Please note that none of these regi-
mens should be seen as prescriptive – patients should not be compelled to adhere strictly 
to them. They are given as example regimens and are not ‘set and forget’ but should be 
modified in order to ensure that withdrawal symptoms are tolerable throughout a 
taper – for example intermediate steps halfway between the doses listed could be added 
to make a more gradual taper. Ultimately, it is the patient’s experience of withdrawal 
that should guide the rate of taper.
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A. A faster taper with up to 5 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks*.

Step rO (%) Morning (mg) afternoon (mg)
evening

(mg) total daily dose (mg) Formulation**

1 61.8 22.5 15 22.5 60 Tablets

2 58.6 15 15 22.5 52.5 Tablets

3 54.8 15 15 15 45 Tablets

4 50.3 15 7.5 15 37.5 Tablets

5 47.7 11.25 7.5 15 33.75 Tablets

6 44.7 7.5 7.5 15 30 Tablets

7 41.5 7.5 7.5 11.25 26.25 Tablets

8 37.8 7.5 7.5 7.5 22.5 Tablets

9 33.6 7.5 3.75 7.5 18.75 Tablets

10 28.8 3.75 3.75 7.5 15 Tablets

11 26.2 3.75 3.75 5.625 13.125 ½ tablets

12 23.3 3.75 3.75 3.75 11.25 Tablets

13 20.2 3.75 1.875 3.75 9.375 ½ tablets

14 16.8 1.875 1.875 3.75 7.5 ½ tablets

15 13.2 1.875 1.875 1.875 5.625 ½ tablets

16 9.2 0.9375 0.9375 1.875 3.75 ¼ tablets

17 4.8 0.9375 0 0.9375 1.875 ¼ tablets

18 2.5 0 0 0.9375 0.9375 ¼ tablets

19 0 0 0 0 0

RO = receptor occupancy
*Patients who have been on the medication for only a few weeks will probably be able to taper more quickly 
and might follow every second or third step of this regimen and make reductions every few days or so. Normally, 
the duration of the taper should not be longer than the period that the patient has been on the drug for people 
who have only taken it for a few weeks. For example, if clorazepate is taken for 3 weeks the taper should be 
less than 3 weeks. However the FDA has issued an alert regarding benzodiazepines indicating that some people 
can experience withdrawal effects after just a few days of use,2 therefore necessitating slower tapering in this 
sub- group.
**Alternatively, these doses can be made up with a solution, prepared as above. In Europe, many of these doses will 
require a solution.
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B. A moderate taper with up to 2.5 percentage points of GABAA occupancy between 
each step – with reductions made every 1–4 weeks.

Step
rO 
(%)

aM 
(mg)

pM
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form* Step

rO 
(%)

aM 
(mg)

pM
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form*

1 61.8 18.75 18.75 22.5 60 Use tabs 19 30.8 5.25 5.25 6 16.5 Liquid

2 60.3 18.75 18.75 18.75 56.25 Use tabs 20 28.8 5 5 5 15 Liquid

3 58.6 18.75 15 18.75 52.5 Use tabs 21 26.7 4.5 4.5 4.5 13.5 Liquid

4 56.8 15 15 18.75 48.75 Use tabs 22 23.5 3.75 3.75 4.4 11.9 Liquid

5 54.8 15 15 15 45 Use tabs 23 21.6 3.3 3.3 3.7 10.3 Liquid

6 52.7 15 11.25 15 41.25 Use tabs 24 19.5 3 3 3 9 Liquid

7 50.3 11.25 11.25 15 37.5 Use tabs 25 17.4 2.7 2.4 2.7 7.8 Liquid

Switch to clorazepate solution** 26 15.1 2.1 2.1 2.4 6.6 Liquid

8 49.3 12 11 12 35 Liquid 27 13.3 1.8 1.8 2.1 5.7 Liquid

9 47.1 10.5 10 12 32.5 Liquid 28 12.1 1.8 1.5 1.8 5.1 Liquid

10 44.7 10.5 9 10.5 30 Liquid 29 10.8 1.5 1.5 1.5 4.5 Liquid

11 43.5 9.75 9 9.75 28.5 Liquid 30 9.5 1.2 1.2 1.5 3.9 Liquid

12 42.2 9 9 9 27 Liquid 31 8.2 1.2 0.9 1.2 3.3 Liquid

13 40.8 8.25 8.25 9 25.5 Liquid 32 6.8 0.9 0.9 0.9 2.7 Liquid

14 39.3 8 8 8 24 Liquid 33 5.4 0.6 0.6 0.9 2.1 Liquid

15 37.8 7.5 7.5 7.5 22.5 Liquid 34 3.9 0.6 0.3 0.6 1.5 Liquid

16 36.2 7 7 7 21 Liquid 35 2.4 0.3 0.3 0.3 0.9 Liquid

17 34.5 6.75 6 6.75 19.5 Liquid 36 0.8 0 0 0.3 0.3 Liquid

18 32.7 6 6 6 18 Liquid 37 0 0 0 0 0 Liquid

See further steps in the right-hand column

RO = receptor occupancy; tabs = tablets
*Alternatively, these doses can be made up with a solution, prepared as above. In Europe, many of these doses will 
require a solution.
**Prepared as above.
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C. A slower taper with up to 1.2 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks.

Step
rO 
(%)

aM 
(mg)

pM
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form* Step

rO 
(%)

aM 
(mg)

pM
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form*

1 61.8 22.5 15 22.5 60 Use tabs 31 35.3 7.5 5.25 7.5 20.25 Liquid

2 61.1 20.625 15 22.5 58.125 Use ½ tabs 32 34.5 7.5 4.5 7.5 19.5 Liquid

3 60.3 18.75 15 22.5 56.25 Use tabs 33 33.6 7.5 3.75 7.5 18.75 Liquid

4 59.5 16.875 15 22.5 54.375 Use ½ tabs 34 32.7 6.75 3.75 7.5 18 Liquid

5 58.6 15 15 22.5 52.5 Use tabs 35 31.8 6 3.75 7.5 17.25 Liquid

6 57.7 15 15 20.625 50.625 Use ½ tabs 36 30.8 5.25 3.75 7.5 16.5 Liquid

7 56.8 15 15 18.75 48.75 Use tabs 37 29.8 4.5 3.75 7.5 15.75 Liquid

8 55.9 15 15 16.875 46.875 Use ½ tabs 38 28.8 3.75 3.75 7.5 15 Liquid

9 54.8 15 15 15 45 Use tabs 39 27.8 3.75 3.75 6.75 14.25 Liquid

10 53.8 15 13.125 15 43.125 Use ½ tabs 40 26.7 3.75 3.75 6 13.5 Liquid

11 52.7 15 11.25 15 41.25 Use tabs 41 25.6 3.75 3.75 5.25 12.75 Liquid

12 51.5 15 9.375 15 39.375 Use ½ tabs 42 24.5 3.75 3.75 4.5 12 Liquid

13 50.3 15 7.5 15 37.5 Tablets 43 23.5 3.75 3.75 3.9 11.4 Liquid

Switch to clorazepate solution** 44 22.6 3.75 3.15 3.9 10.8 Liquid

14 49.3 13.5 7.5 15 36 Liquid 45 21.6 3.3 3 3.9 10.2 Liquid

15 48.2 12 7.5 15 34.5 Liquid 46 20.6 3 3 3.6 9.6 Liquid

16 47.1 10.5 7.5 15 33 Liquid 47 19.5 3 3 3 9 Liquid

17 46 9 7.5 15 31.5 Liquid 48 18.5 2.7 2.7 3 8.4 Liquid

18 44.7 7.5 7.5 15 30 Liquid 49 17.4 2.7 2.4 2.7 7.8 Liquid

19 44.1 7.5 7.5 14.25 29.25 Liquid 50 16.3 2.4 2.4 2.4 7.2 Liquid

20 43.5 7.5 7.5 13.5 28.5 Liquid 51 15.1 2.1 2.1 2.4 6.6 Liquid

21 42.8 7.5 7.5 12.75 27.75 Liquid 52 13.9 2.1 1.8 2.1 6 Liquid

22 42.2 7.5 7.5 12 27 Liquid 53 13.3 1.8 1.8 2.1 5.7 Liquid

23 41.5 7.5 7.5 11.25 26.25 Liquid 54 12.7 1.8 1.8 1.8 5.4 Liquid

24 40.8 7.5 7.5 10.5 25.5 Liquid 55 12.1 1.8 1.5 1.8 5.1 Liquid

25 40 7.5 7.5 9.75 24.75 Liquid 56 11.5 1.5 1.5 1.8 4.8 Liquid

26 39.3 7.5 7.5 9 24 Liquid 57 10.8 1.5 1.5 1.5 4.5 Liquid

27 38.6 7.5 7.5 8.25 23.25 Liquid 58 10.2 1.5 1.2 1.5 4.2 Liquid

28 37.8 7.5 7.5 7.5 22.5 Liquid 59 9.5 1.2 1.2 1.5 3.9 Liquid

29 37 7.5 6.75 7.5 21.75 Liquid 60 8.9 1.2 1.2 1.2 3.6 Liquid

30 36.2 7.5 6 7.5 21 Liquid 61 8.2 1.2 0.9 1.2 3.3 Liquid

See further steps in the right-hand column
(Continued )
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Step
rO 
(%)

aM 
(mg)

pM
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form* Step

rO 
(%)

aM 
(mg)

pM
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form*

62 7.5 0.9 0.9 1.2 3 Liquid 68 3.1 0.3 0.3 0.6 1.2 Liquid

63 6.8 0.9 0.9 0.9 2.7 Liquid 69 2.4 0.3 0.3 0.3 0.9 Liquid

64 6.1 0.9 0.6 0.9 2.4 Liquid 70 1.6 0.3 0 0.3 0.6 Liquid

65 5.4 0.6 0.6 0.9 2.1 Liquid 71 0.8 0 0 0.3 0.3 Liquid

66 4.6 0.6 0.6 0.6 1.8 Liquid 72 0 0 0 0 0 Liquid

67 3.9 0.6 0.3 0.6 1.5 Liquid

See further steps in the right-hand column

RO = receptor occupancy; tabs = tablets
*Alternatively, these doses can be made up with a solution, prepared as above. In Europe, many of these doses will 
require a solution.

D. An even slower taper Some patients will be unable to taper at the slowest rates 
shown here and will need to taper by even smaller decrements, thus lengthening the 
overall period of tapering. Such a regimen could be constructed by placing interme-
diate steps in regimen C. For example, 30mg, 29.25mg, 28.5mg could be modified 
to 30mg, 29.625mg, 29.25mg, 28.875mg, 28.5mg and so on. Further intermediate 
steps could also be added.

Micro- tapering: The tables show how to make reductions at intervals of 1–4 weeks. An 
alternative approach is called ‘micro- tapering’ whereby very small dose reductions are 
made every day, as explained in ‘Other considerations in tapering benzodiazepines and 
z-drugs.’ Micro- tapering rates can be calculated from the table above by dividing the 
change in dose for each step by 14 or 28 days. For example, for the moderate regimen 
reduction of 60mg to 56.25mg over 14 days each day is approximately equivalent to a 
reduction of 0.3mg per day, or 0.1mg reduction per dose (when dosed three times a 
day). By the end of this regimen the rate of reduction would have slowed down to a 
reduction of 0.02mg each day (0.007mg reduction each dose). The rate can be adjusted 
if withdrawal symptoms become too unpleasant.
Switching guide from clorazepate to diazepam: An alternative to a direct taper from 
clorazepate is to switch to diazepam before tapering from this drug, as outlined in 
‘Switching to longer-acting benzodiazepines to taper’. A 15mg dose of clorazepate is 
equivalent to 10mg diazepam.10 Switching could be performed by steps of 15mg of 
clorazepate made every week (or as tolerated by the patient).

(Continued )
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Steps Morning afternoon evening
Daily diazepam 

equivalent

Start 22.5mg clorazepate 15mg clorazepate 22.5mg clorazepate 40mg

1 7.5mg clorazepate
10mg diazepam

15mg clorazepate 22.5mg clorazepate 40mg

2 7.5mg clorazepate
10mg diazepam

stop clorazepate
10mg diazepam

22.5mg clorazepate 40mg

3 7.5mg clorazepate
10mg diazepam

stop clorazepate
10mg diazepam

7.5mg clorazepate
10mg diazepam

40mg

4 stop clorazepate
15mg diazepam

10mg diazepam 7.5mg clorazepate
10mg diazepam

40mg

5 15mg diazepam 10mg diazepam stop clorazepate
15mg diazepam

40mg

6 20mg diazepam switch dosing to morning and 
evening

20mg diazepam 40mg

Continue to taper as for 40mg diazepam (see diazepam section).
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Diazepam

Trade names: Valium, Antenex, Apaurin, Apozepam, Apzepam, Diastat, Diazepam 
Intensol, Diazepan, Hexalid, Normabel, Pax, Stedon, Stesolid, Tranquirit, Valaxona, 
Valtoco, Vival.
Description: Diazepam is a medium- potency,1 long- acting benzodiazepine. It is a posi-
tive allosteric modulator of the gamma- aminobutyric acid (GABA) type A receptor, 
which it affects by binding to the benzodiazepine binding site.2

Withdrawal effects: Diazepam, like other benzodiazepines, carries a boxed warning from 
the FDA that highlights that physical dependence and withdrawal effects can occur 
when the drug is taken ‘for several days to weeks, even as prescribed’.3,4 Not everyone 
who stops diazepam will experience withdrawal and some of those who do will only 
experience mild symptoms – this probably depends on drug dose, duration of use and 
individual factors. However, in a very few instances, stopping abruptly can cause sei-
zures and can be life threatening. Numerous other physical, cognitive and psychological 
withdrawal symptoms, outlined earlier in the chapter are also possible, which can last 
‘for several weeks to more than 12 months’ after stopping according to the FDA.3,4

Peak plasma: 1–1.5 hours.4

Half- life: Diazepam has a half- life of 1–2  days. Diazepam’s active metabolite 
N- desmethyldiazepam has a half- life of up to 100 hours. The elimination half- life 
increases by an hour for every year over 20 years of age.4 Diazepam accumulates upon 
multiple dosing and there is some evidence that the terminal elimination half- life is 
slightly prolonged. Diazepam is sometimes dosed as often as three times5 a day, but 
because of its long elimination half- life less frequent dosing (including every- other- day) 
may be feasible without provoking inter- dose withdrawal. People sensitive to with-
drawal effects may not tolerate the plasma level variation this produces.6

Receptor occupancy: The relationship between dose of diazepam and the occupancy of 
its major target GABAA is hyperbolic.7 Benzodiazepines demonstrate a hyperbolic rela-
tionship between dose and clinical effects,8 which may be relevant to withdrawal effects. 
Dose reductions made by linear amounts (e.g. 60mg, 45mg, 30mg, 15mg, 0mg) will 
cause increasingly large reductions in effect, which may cause increasingly severe with-
drawal effects (Figure 3.13a). To produce equal- sized reductions in effect on receptor 
occupancy will require hyperbolically reducing doses (Figure 3.13b),9 which informs 
the reductions presented.
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Figure 3.13 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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Available formulations: As tablets and liquid.

tablets

Dosage UK europe USa australia Canada

2mg ✓ ✓ ✓ ✓ ✓

5mg ✓ ✓ ✓ ✓ ✓

10mg ✓ ✓ ✓ ✓ ✓

Liquids

Oral solutions UK europe USa australia Canada

5mg/mL – – ✓ – –

2mg/5mL (0.4mg/mL) ✓ – – – –

5mg/5mL (1mg/mL) – – ✓ – –

10mg/mL – ✓ – – –

10mg/10mL (1mg/mL) – – – ✓ –

Dilutions: Diazepam is widely available in small dosage units so liquid dilutions may 
only be necessary in very slow tapering. In the USA, the manufacturer recommends that 
the 5mg/mL (Intensol) solution should be mixed with water or other diluents to make 
a less concentrated solution for use.10 Dilution in water might cause precipitation of the 
drug and so the resulting mixture should be shaken vigorously before use to produce 
dispersal. As its stability cannot be assured it should be made up fresh each day.

USa dilutions Solution required how to prepare solution

Doses ≥ 1mg 5mg/mL Original solution

Doses < 1mg 1mg/mL Mix 0.5mL of original solution with 2mL of water*

eU dilutions Solution required how to prepare solution

Doses ≥ 2mg 10mg/mL Original solution

Doses < 2mg 1mg/mL Mix 0.5mL of original solution with 4.5mL of water*

*Other dilutions are possible to produce different concentrations. These are provided as examples.

Off- label options: In order to follow the regimens suggested in some cases, where no 
liquid versions are available, smaller doses are required than can be made using com-
mercially available tablets and capsules. Guidelines for people who cannot swallow tab-
lets11 suggest that diazepam tablets can be dispersed in water for administration. It takes 
more than a couple of minutes to disintegrate.11 The tablet may be crushed with a spoon 
or pestle and mortar before mixing with water to speed up this process. For example, 
water could be added to a 2mg tablet to make up a 20mL suspension (concentration 
1mg in 10mL or 0.1mg/mL). The suspension should be shaken vigorously before use. 
As its stability cannot be assured it should be consumed immediately, and any unused 
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suspension discarded. Some patients use full- fat milk to make liquid preparations. 
Benzodiazepines are more soluble in oil or fat than in water.12 When mixed with milk, 
some or all of the drug will dissolve in the milk fat. This should form an evenly dispersed 
emulsion when shaken vigorously. The measured dose should be taken immediately after 
shaking and the remainder discarded.

Other options to make up small doses include having compounding pharmacies make 
up suspensions or smaller dose capsules or tablets, including the option of ‘tapering strips’.13

Worked example: To illustrate how to calculate volumes to make up a given dose using 
a liquid a worked example is provided. To make up  0.5mg of diazepam using the 
2mg/5mL solution (0.4mg/mL) will require 0.5/0.4 = 1.25mL.
Deprescribing notes There are no established guides to determine the rate of taper for 
someone stopping benzodiazepines. Withdrawal is known to be more severe for people 
who have used benzodiazepines which are shorter acting for longer periods, at higher 
doses, and for those who have experienced withdrawal in the past on reducing, stop-
ping or missing a dose.14,15 The size of the initial reduction can be estimated based on 
these factors (see ‘Tapering benzodiazepines and z-drugs in practice’), with patient pref-
erence also taken into account. Sometimes an even smaller reduction to start with may 
be advisable to boost a patient’s confidence that they can taper if performed carefully.

Each reduction should be made when the withdrawal symptoms from the previous 
reduction have largely resolved so that subsequent reductions do not lead to cumulative 
withdrawal symptoms. Withdrawal symptoms should not be too unpleasant: a rate of 
reduction should be aimed at that produces tolerable withdrawal symptoms that abate 
within a week or two. Allowing for a sufficient observation period, reductions can 
therefore be made about every 1–4 weeks, depending on how long it takes withdrawal 
symptoms to resolve. If withdrawal symptoms are moderately severe or take longer 
than a couple of weeks to resolve, dose reductions should be postponed until symptoms 
resolve and then made more gradually by choosing a slower tapering rate. If severe 
withdrawal symptoms occur then the patient should return to a higher dose, wait until 
symptoms resolve and thereafter taper at a slower rate.
Suggested direct taper schedules for diazepam: Please note that none of these regimens 
should be seen as prescriptive – patients should not be compelled to adhere strictly to 
them. They are given as example regimens and are not ‘set and forget’ but should be 
modified in order to ensure that withdrawal symptoms are tolerable throughout a 
taper. For example, intermediate steps halfway between the doses listed could be added 
to make a more gradual taper. Ultimately, it is the patient’s experience of withdrawal 
that should guide the rate of taper.
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A. A faster taper with up to 5 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks*.

Step
rO 
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form Step

rO 
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form

1 70.8 30 30 60 Use tablets 13 36.2 7 7 14 Use tablets

2 69 25 30 55 Use tablets 14 32.7 6 6 12 Use tablets

3 66.9 25 25 50 Use tablets 15 28.8 5 5 10 Use tablets

4 64.6 20 25 45 Use tablets 16 24.5 4 4 8 Use tablets

5 61.8 20 20 40 Use tablets 17 22.1 3 4 7 Use ½ tablets**

6 59.3 18 18 36 Use tablets 18 19.5 3 3 6 Use ½ tablets**

7 56.4 16 16 32 Use tablets 19 16.8 2 3 5 Use ½ tablets**

8 53.1 14 14 28 Use tablets 20 13.9 2 2 4 Use tablets

9 49.3 12 12 24 Use tablets 21 10.8 1 2 3 Use ½ tablets**

10 44.7 10 10 20 Use tablets 22 7.5 1 1 2 Use ½ tablets**

11 42.2 9 9 18 Use tablets 23 3.9 0.5 0.5 1 Use ¼ tablets**

12 39.3 8 8 16 Use tablets 24 0 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*Patients who have been on the medication for only a few weeks will probably be able to taper more quickly and might 
follow every second or third step of this regimen and make reductions every few days or so. Normally the duration of 
the taper should not be longer than the period that the patient has been on the drug for people who have only taken 
it for a few weeks. For example, if diazepam is taken for 3 weeks, the taper should be less than 3 weeks. However, the 
FDA has issued an alert regarding dependence and withdrawal from benzodiazepines indicating that some people can 
experience withdrawal effects after just a few days of use,3 therefore necessitating slower tapering.
**Alternatively, a liquid formulation of the drug could be used for these doses.
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B. A moderate taper with up to 2.5 percentage points of GABAA occupancy between 
each step – with reductions made every 1–4 weeks.

Step
rO 
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form* Step

rO 
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form

1 70.8 30 30 60 Use tablets 23 34.5 6.5 6.5 13 Use ¼ tablets*

2 69.4 28 28 56 Use tablets 24 32.7 6 6 12 Use tablets

3 67.8 26 26 52 Use tablets 25 30.8 5.5 5.5 11 Use ¼ tablets*

4 66 24 24 48 Use tablets 26 28.8 5 5 10 Use tablets

5 64 22 22 44 Use tablets 27 26.7 4.5 4.5 9 Use ¼ tablets*

6 61.8 20 20 40 Use tablets 28 24.5 4 4 8 Use tablets

7 60.6 19 19 38 Use tablets 29 23.3 3.5 4 7.5 Use ¼ tablets*

8 59.3 18 18 36 Use tablets 30 22.1 3.5 3.5 7 Use ¼ tablets*

9 57.9 17 17 34 Use tablets 31 20.8 3 3.5 6.5 Use ¼ tablets*

10 56.4 16 16 32 Use tablets 32 19.5 3 3 6 Use ½ tablets*

11 54.8 15 15 30 Use tablets 33 18.2 2.5 3 5.5 Use ¼ tablets*

12 53.1 14 14 28 Use tablets 34 16.8 2.5 2.5 5 Use ¼ tablets*

13 51.3 13 13 26 Use tablets 35 15.4 2 2.5 4.5 Use ¼ tablets*

14 49.3 12 12 24 Use tablets 36 13.9 2 2 4 Use tablets

15 47.1 11 11 22 Use tablets 37 12.4 1.5 2 3.5 Use ¼ tablets*

16 44.7 10 10 20 Use tablets 38 10.8 1.5 1.5 3 Use ¼ tablets*

17 43.5 9.5 9.5 19 Use ¼ tablets* 39 9.2 1 1.5 2.5 Use ¼ tablets*

18 42.2 9 9 18 Use tablets 40 7.5 1 1 2 Use ½ tablets*

19 40.8 8.5 8.5 17 Use ¼ tablets* 41 5.7 0.5 1 1.5 Use ¼ tablets*

20 39.3 8 8 16 Use tablets 42 3.9 0.5 0.5 1 Use ¼ tablets*

21 37.8 7.5 7.5 15 Use ¼ tablets* 43 2 0 0.5 0.5 Use ¼ tablets*

22 36.2 7 7 14 Use tablets 44 0 0 0 0

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, a liquid formulation of the drug could be used for these doses. Or, a slightly higher dose could be taken 
at night using half tablets. E.g. 8mg morning and 9mg night to make up 17mg total, using half tablets.
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C. A slower taper with up to 1.3 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks. 

Step
rO
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form Step

rO
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form

1 70.8 30 30 60 Use tablets 31 44.7 10 10 20 Use tablets

2 70.1 28 30 58 Use tablets 32 44.1 9.5 10 19.5 Use ¼ tablets*

3 69.4 28 28 56 Use tablets 33 43.5 9.5 9.5 19 Use ¼ tablets*

4 68.6 26 28 54 Use tablets 34 42.8 9 9.5 18.5 Use ¼ tablets*

5 67.8 26 26 52 Use tablets 35 42.2 9 9 18 Use tablets

6 66.9 24 26 50 Use tablets 36 41.5 8.5 9 17.5 Use ¼ tablets*

7 66 24 24 48 Use tablets 37 40.8 8.5 8.5 17 Use ¼ tablets*

8 65.1 22 24 46 Use tablets 38 40 8 8.5 16.5 Use ¼ tablets*

9 64 22 22 44 Use tablets 39 39.3 8 8 16 Use tablets

10 63 20 22 42 Use tablets 40 38.6 7.5 8 15.5 Use ¼ tablets*

11 61.8 20 20 40 Use tablets 41 37.8 7.5 7.5 15 Use ¼ tablets*

12 61.2 19 20 39 Use tablets 42 37 7 7.5 14.5 Use ¼ tablets*

13 60.6 19 19 38 Use tablets 43 36.2 7 7 14 Use tablets

14 60 18 19 37 Use tablets 44 35.3 6.5 7 13.5 Use ¼ tablets*

15 59.3 18 18 36 Use tablets 45 34.5 6.5 6.5 13 Use ¼ tablets*

16 58.6 17 18 35 Use tablets 46 33.6 6 6.5 12.5 Use ¼ tablets*

17 57.9 17 17 34 Use tablets 47 32.7 6 6 12 Use tablets

18 57.2 16 17 33 Use tablets 48 31.8 5.5 6 11.5 Use ¼ tablets*

19 56.4 16 16 32 Use tablets 49 30.8 5.5 5.5 11 Use ¼ tablets*

20 55.7 15 16 31 Use tablets 50 29.8 5 5.5 10.5 Use ¼ tablets*

21 54.8 15 15 30 Use tablets 51 28.8 5 5 10 Use tablets

22 54 14 15 29 Use tablets Switch to liquid formulation of diazepam **

23 53.1 14 14 28 Use tablets 52 28 4.8 4.8 9.6 Liquid

24 52.2 13 14 27 Use tablets 53 27.1 4.6 4.6 9.2 Liquid

25 51.3 13 13 26 Use tablets 54 26.3 4.4 4.4 8.8 Liquid

26 50.3 12 13 25 Use tablets 55 25.4 4.2 4.2 8.4 Liquid

27 49.3 12 12 24 Use tablets 56 24.5 4 4 8 Liquid

28 48.2 11 12 23 Use tablets 57 23.5 3.8 3.8 7.6 Liquid

29 47.1 11 11 22 Use tablets 58 22.6 3.6 3.6 7.2 Liquid

30 46 10 11 21 Use tablets 59 21.6 3.4 3.4 6.8 Liquid

See further steps in the right-hand column (Continued )
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Step
rO
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form Step

rO
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form

60 20.6 3.2 3.2 6.4 Liquid 74 8.9 1.2 1.2 2.4 Liquid

61 19.5 3 3 6 Liquid 75 8.2 1.1 1.1 2.2 Liquid

62 18.5 2.8 2.8 5.6 Liquid 76 7.5 1 1 2 Liquid

63 17.4 2.6 2.6 5.2 Liquid 77 6.8 0.9 0.9 1.8 Liquid

64 16.3 2.4 2.4 4.8 Liquid 78 6.1 0.8 0.8 1.6 Liquid

65 15.1 2.2 2.2 4.4 Liquid 79 5.4 0.7 0.7 1.4 Liquid

66 13.9 2 2 4 Liquid 80 4.6 0.6 0.6 1.2 Liquid

67 13.3 1.9 1.9 3.8 Liquid 81 3.9 0.5 0.5 1 Liquid

68 12.7 1.8 1.8 3.6 Liquid 82 3.1 0.4 0.4 0.8 Liquid

69 12.1 1.7 1.7 3.4 Liquid 83 2.4 0.3 0.3 0.6 Liquid

70 11.5 1.6 1.6 3.2 Liquid 84 1.6 0.2 0.2 0.4 Liquid

71 10.8 1.5 1.5 3 Liquid 85 0.8 0.1 0.1 0.2 Liquid

72 10.2 1.4 1.4 2.8 Liquid 86 0 0 0 0

73 9.5 1.3 1.3 2.6 Liquid

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, a liquid formulation of the drug could be used for these doses. Or, a slightly higher dose could be taken 
at night using half tablets where this is possible. E.g. 8mg morning and 9mg night to make up 17mg total, using half 
tablets.
**See above for manufacturer’s liquid or off- label options.

D. An even slower taper Some patients will be unable to taper at the slowest rates shown 
here and will need to taper by even smaller decrements, thus lengthening the overall 
period of tapering. Such a regimen could be constructed by placing intermediate steps 
in regimen C. For example, 60mg, 58mg, 56mg could be modified to 60mg, 59mg, 
58mg, 57mg, 56mg and so on. Further intermediate steps could also be added.

Micro- tapering: The tables above show how to make reductions at intervals of 
1–4 weeks. An alternative approach is called ‘micro- tapering’ whereby very small dose 
reductions are made every day, as explained in ‘Other considerations in tapering benzo-
diazepines and z-drugs.’ Micro- tapering rates can be calculated from the above by divid-
ing the change in dose for each step by 14 or 28 days. For example, for the moderate 
regimen reduction of 60mg to 56mg over 14 days is equivalent to a reduction of 0.3mg 
per day, or 0.15mg reduction per dose (when dosed twice a day). By the end of the taper 
this rate will reduce to reductions of 0.04mg a day (a rate many patients report to be 
tolerable).16 This rate can be adjusted if withdrawal symptoms become too unpleasant.

(Continued )
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estazolam

Trade name: ProSom, Nuctalon.
Description: Estazolam is an intermediate- acting benzodiazepine.1 It is a positive allos-
teric modulator of the gamma- aminobutyric acid (GABA) type A receptor, which it 
affects by binding to the benzodiazepine binding site.2

Withdrawal effects: The FDA warns that ‘[T]he continued use of estazolam may lead to 
clinically significant physical dependence and that abrupt discontinuation or rapid dos-
age reduction of estazolam may precipitate acute withdrawal reactions, which can be 
life threatening. Inform patients that in some cases, patients taking benzodiazepines 
have developed a protracted withdrawal syndrome with withdrawal symptoms lasting 
weeks to more than 12  months.’1 The manufacturer of estazolam warns that the 
 following symptoms may occur upon discontinuation: ‘abnormal involuntary move-
ments, anxiety, blurred vision, depersonalization, depression, derealization, dizziness, 
fatigue, gastrointestinal adverse reactions (e.g., nausea, vomiting, diarrhoea, weight loss, 
decreased appetite), headache, hyperacusis, hypertension, irritability, insomnia, memory 
impairment, muscle pain and stiffness, panic attacks, photophobia, restlessness, tachy-
cardia, and tremor. More severe acute withdrawal signs and symptoms, including life- 
threatening reactions, have included catatonia, convulsions, delirium tremens, 
depression, hallucinations, mania, psychosis, seizures, and suicidality’.1

Peak plasma: 2 hours.1

Half- life and dosing: 10–24 hours.1 The manufacturer recommends giving the dose 
once at night.1 Dosing less often (including every- other- day dosing) is not recommended 
for the tapering process because the changes in plasma levels produced may precipitate 
withdrawal symptoms.
Receptor occupancy: The relationship between dose of estazolam and the occupancy of 
its major target GABAA is hyperbolic (as a consequence of the law of mass action).3,4 
Benzodiazepines demonstrate a hyperbolic relationship between dose and clinical effects,5 
which may be relevant to withdrawal effects. Dose reductions made by linear amounts 
(e.g. 2mg, 1.5mg, 1mg, 0.5mg, 0mg) will cause increasingly large reductions in effect, 
which may cause increasingly severe withdrawal effects (Figure  3.14a). To produce 
equal- sized reductions in effect on receptor occupancy will require hyperbolically 
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Figure 3.14 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions, slightly different from linear reductions in this case. The final dose before stopping will need to be small 
so that this step down is not larger (in terms of effect on receptor occupancy) than previous reductions.
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 reducing doses (Figure 3.14b),6 which informs the reductions presented later. This rela-
tionship was derived by converting the receptor occupancy curve for diazepam4 to the 
equivalent estazolam dose.6

Available formulations: As tablets.

tablets

Dosage UK europe* USa australia Canada

1mg – – ✓ – –

2mg – ✓ ✓ – –

*Some formulations are available in France, Denmark, Italy, Poland and Portugal.

Off- label options: In order to follow the regimens suggested smaller doses are sometimes 
required than can be made using commercially available tablets and capsules (where no 
liquid versions of the medication are available). A suspension can be made by adding 
water to tablets.7 The disintegration process can be hastened by crushing the tablet with 
a spoon or pestle and mortar. For example, water could be added to a crushed 1mg 
tablet to make up a 10mL suspension (concentration 1mg in 10mL, or 0.1mg/mL). The 
suspension should be shaken vigorously or stirred before use to aid dispersal so that the 
drug is evenly distributed within the mixture. The measured dose should be taken before 
settling occurs. As stability cannot be assured, the dose should be consumed immedi-
ately, and any unused suspension discarded. Benzodiazepines are more soluble in oil or 
fat than in water.8 When mixed with full- fat milk, some or all of the drug will dissolve 
in the milk fat. This should form an evenly dispersed emulsion when shaken vigorously. 
The measured dose should be taken immediately after shaking and the remainder 
discarded.

Another option is to switch to diazepam (see later) or to have a suspension or smaller 
doses of tablets or capsules made up by a compounding pharmacy.
Worked example: To illustrate how the volumes can be calculated in the regimens given, 
a worked example is provided. To make up 0.6mg of estazolam a 0.1mg/mL suspension 
can be used. The volume of 0.1mg/mL liquid required to give a dose of 0.6mg of esta-
zolam is 0.6/0.1 = 6mL.
Deprescribing notes: There are two main methods for tapering from estazolam – a switch 
to a longer- acting benzodiazepine like diazepam, or a direct taper of estazolam itself. 
There are no established guides to determine the rate of taper for someone stopping ben-
zodiazepines. Withdrawal is known to be more severe for people who have used benzodi-
azepines, which are shorter acting for longer periods, at higher doses, for those who have 
experienced withdrawal in the past on reducing, stopping or missing a dose, as well as 
those with evidence of tolerance or inter- dose withdrawal effects.9,10 The size of the initial 
reduction can be estimated based on these factors (see ‘Tapering benzodiazepines and 
z-drugs in practice’), with patient preference also taken into account. Sometimes an even 
smaller reduction to start with may be advisable to boost a patient’s confidence that they 
can taper if performed carefully.

Each reduction should be made when the withdrawal symptoms from the previous 
reduction have largely resolved so that subsequent reductions do not lead to cumulative 
withdrawal symptoms. Withdrawal symptoms should not be too unpleasant: a rate of 
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reduction should be aimed for that produces tolerable withdrawal symptoms that abate 
within a week or two. Allowing for a sufficient observation period, reductions can 
therefore be made about every 1–4 weeks, depending on how long it takes withdrawal 
symptoms to resolve. If withdrawal symptoms are moderately severe or take longer 
than a couple of weeks to resolve, dose reductions should be postponed until symptoms 
resolve and then made more gradually by choosing a slower tapering rate. If severe 
withdrawal symptoms occur then the patient should return to a higher dose, wait until 
symptoms resolve and thereafter taper at a slower rate.
Suggested direct taper schedules for estazolam: Please note that none of these regimens 
should be seen as prescriptive – patients should not be compelled to adhere strictly to 
them. They are given as example regimens and are not ‘set and forget’ but should be 
modified in order to ensure that withdrawal symptoms are tolerable throughout a 
taper. For example, intermediate steps halfway between the doses listed could be added 
to make a more gradual taper. Ultimately, it is the patient’s experience of withdrawal 
that should guide the rate of taper.

A. A faster taper with up to 5 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks*.

Step rO (%) Dose (mg) Formulation Step rO (%) Dose (mg) Formulation

1 44.7 2 Use tablets 8 22.1 0.7 7mL

Switch to liquid formulation (0.1mg/mL)** 9 19.5 0.6 6mL

2 42.2 1.8 18mL 10 16.8 0.5 5mL***

3 39.3 1.6 16mL 11 13.9 0.4 4mL

4 36.2 1.4 14mL 12 10.8 0.3 3mL

5 32.7 1.2 12mL 13 7.5 0.2 2mL

6 28.8 1 10mL*** 14 3.9 0.1 1mL

7 24.5 0.8 8mL 15 0 0 –

See further steps in the right-hand column

RO = receptor occupancy
*Patients who have been on the medication for only a few weeks will probably be able to taper more quickly and 
might follow every second or third step of this regimen and make reductions every few days or so. Normally the dura-
tion of the taper should not be longer than the period that the patient has been on the drug for people who have only 
taken it for a few weeks. For example, if estazolam is taken for 3 weeks the taper should be less than 3 weeks. 
However, the FDA has issued an alert regarding dependence and withdrawal from benzodiazepines indicating that 
some people can experience withdrawal effects after just a few days of use,4 therefore necessitating slower tapering 
in these people.
**Liquid preparation (0.1mg/mL), prepared as above.
***Alternatively, a tablet or half a tablet could be used to make up these doses.
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B. A moderate taper with up to 2.5 percentage points of GABAA occupancy between 
each step – with reductions made every 1–4 weeks.

Step rO (%) Dose (mg) Formulation Step rO (%) Dose (mg) Formulation

1 44.7 2 Use tablets 15 22.1 0.7 7mL

Switch to liquid formulation (0.1mg/mL)* 16 20.8 0.65 6.5mL

2 43.5 1.9 19mL 17 19.5 0.6 6mL

3 42.2 1.8 18mL 18 18.2 0.55 5.5mL

4 40.8 1.7 17mL 19 16.8 0.5 5mL**

5 39.3 1.6 16mL 20 15.4 0.45 4.5mL

6 37.8 1.5 15mL 21 13.9 0.4 4mL

7 36.2 1.4 14mL 22 12.4 0.35 3.5mL

8 34.5 1.3 13mL 23 10.8 0.3 3mL

9 32.7 1.2 12mL 24 9.2 0.25 2.5mL

10 30.8 1.1 11mL 25 7.5 0.2 2mL

11 28.8 1 10mL** 26 5.7 0.15 1.5mL

12 26.7 0.9 9mL 27 3.9 0.1 1mL

13 24.5 0.8 8mL 28 2 0.05 0.5mL

14 23.3 0.75 7.5mL 29 0 0 –

See further steps in the right-hand column

RO = receptor occupancy
*Liquid, prepared as above.
**Alternatively, a tablet or half a tablet could be used to make up these doses.
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C. A slower taper with up to 1.3 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks.

Step rO (%) Dose (mg) Formulation Step rO (%) Dose (mg) Formulation

1 44.7 2 Use tablets 29 21.6 0.68 6.8mL

Switch to liquid formulation (0.1mg/mL)* 30 20.6 0.64 6.4mL

2 44.1 1.95 19.5mL 31 19.5 0.6 6mL

3 43.5 1.9 19mL 32 18.5 0.56 5.6mL

4 42.8 1.85 18.5mL 33 17.4 0.52 5.2mL

5 42.2 1.8 18mL 34 16.3 0.48 4.8mL

6 41.5 1.75 17.5mL 35 15.1 0.44 4.4mL

7 40.8 1.7 17mL 36 13.9 0.4 4mL

8 40 1.65 16.5mL 37 13.3 0.38 3.8mL

9 39.3 1.6 16mL 38 12.7 0.36 3.6mL

10 38.6 1.55 15.5mL 39 12.1 0.34 3.4mL

11 37.8 1.5 15mL** 40 11.5 0.32 3.2mL

12 37 1.45 14.5mL 41 10.8 0.3 3mL

13 36.2 1.4 14mL 42 10.2 0.28 2.8mL

14 35.3 1.35 13.5mL 43 9.5 0.26 2.6mL

15 34.5 1.3 13mL 44 8.9 0.24 2.4mL

16 33.6 1.25 12.5mL 45 8.2 0.22 2.2mL

17 32.7 1.2 12mL 46 7.5 0.2 2mL

18 31.8 1.15 11.5mL 47 6.8 0.18 1.8mL

19 30.8 1.1 11mL 48 6.1 0.16 1.6mL

20 29.8 1.05 10.5mL 49 5.4 0.14 1.4mL

21 28.8 1 10mL** 50 4.6 0.12 1.2mL

22 28 0.96 9.6mL 51 3.9 0.1 1mL

23 27.1 0.92 9.2mL 52 3.1 0.08 0.8mL

24 26.3 0.88 8.8mL 53 2.4 0.06 0.6mL

25 25.4 0.84 8.4mL 54 1.6 0.04 0.4mL

26 24.5 0.8 8mL 55 0.8 0.02 0.2mL

27 23.5 0.76 7.6mL 56 0 0 –

28 22.6 0.72 7.2mL

See further steps in the right-hand column

RO = receptor occupancy
*Liquid, prepared as above.
**Alternatively, a tablet or half a tablet could be used to make up these doses.
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D. An even slower taper Some patients will be unable to taper at the slowest rates shown 
here and will need to taper by even smaller decrements, thus lengthening the overall 
period of tapering. Such a regimen could be constructed by placing intermediate steps in 
regimen C. For example, 2mg, 1.95mg, 1.9mg, could be modified to be 2mg, 1.975mg, 
1.95mg, 1.925mg, 1.9mg and so on. Further intermediate steps could also be added.

Micro- tapering: The tables above show how to make reductions at intervals of 
1–4 weeks. An alternative approach is called ‘micro- tapering’ whereby very small dose 
reductions are made every day, as explained in ‘Other considerations in tapering ben-
zodiazepines and z-drugs.’ Micro- tapering rates can be calculated from the above by 
dividing the change in dose for each step by 14 or 28 days and then dividing that dose 
in three doses during the day. For example, for the moderate regimen a reduction of 
2mg to 1.9mg over 14 days is equivalent to a reduction of 0.007mg per day. By the end 
of the moderate regimen the rate of reduction would have slowed down to a reduction 
of 0.004mg each day. The rate can be adjusted if withdrawal symptoms become too 
unpleasant.
Switching guide from estazolam to diazepam: An alternative to a direct taper from esta-
zolam is to switch to diazepam before tapering from this drug, as outlined in ‘Switching 
to longer-acting benzodiazepines to taper’ 2mg of estazolam is equivalent to 20mg diaz-
epam.6 Conversions of 1mg of estazolam can be made every week (or as tolerated by the 
patient).

Steps evening Daily diazepam equivalent

1 2mg estazolam 20mg

2 1mg estazolam
10mg diazepam

20mg

3 Stop estazolam
20mg diazepam

20mg

Continue to taper as for 20mg diazepam (see diazepam section).

references
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eszopiclone

Trade name: Lunesta.
Description: Eszopiclone is a z- drug, or non- benzodiazepine hypnotic, which acts in a 
similar manner to benzodiazepines as a positive allosteric modulator of the GABAA 
receptor by binding to domains close to or allosterically coupled to benzodiazepine 
receptors.1,2

Withdrawal effects: Stopping z- drugs even when taken as prescribed can lead to with-
drawal effects in as many as 30–45% of people.1,3,4 The longer these drugs are used and 
the higher the dose taken the greater the risk of withdrawal.5 Withdrawal symptoms are 
usually limited to insomnia and increased dreaming, but can include fatigue, nausea, 
flushing, light- headedness, uncontrolled crying, emesis, stomach cramps, panic attacks, 
nervousness, abdominal discomfort, hyperventilation, shallow breathing, angry  feelings, 
cramping muscles and restlessness.3 Seizures on withdrawal have mainly been reported 
after higher than usual doses.3 The existence of protracted withdrawal syndromes in 
z- drugs has not been investigated, but it has been suggested that there should be little 
difference from benzodiazepine on this issue, given similar pharmacological effects.6 An 
important mitigating factor may be that eszopiclone is nearly completely cleared each 
day (if taken once at night) thus avoiding prolonged receptor site activity.7

Peak plasma: Approximately 1 hour.5

Half- life and dosing: The elimination half- life is approximately 6 hours.5 The manufac-
turer recommends taking the drug once at night.5 Taking the drug less frequently 
(including every- other- day) is not recommended in tapering because of the risk of 
 provoking withdrawal symptoms.
Receptor occupancy: The relationship between dose of eszopiclone and the occupancy 
of its major target GABAA is hyperbolic as a consequence of the law of mass action.8 
Z- drugs demonstrate a hyperbolic relationship between dose and clinical effects,9 which 
may be relevant to withdrawal effects. Dose reductions made by linear amounts (e.g. 
3mg, 2.25mg, 1.5mg, 0.75mg, 0mg) will cause slightly larger reductions in effect in 
each step, which may cause increasingly severe withdrawal effects (Figure  3.15a), 
although because of the nature of the occupancy curve hyperbolic tapering is not 
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Figure 3.15 (a) Linear reductions of eszopiclone. (b) Hyperbolic reductions are fairly similar to linear reductions for 
eszopiclone because of the nature of the dose–occupancy relationship.
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 substantially different from linear tapering (Figure 3.15b),10 which informs the reduc-
tions presented. The relationship was derived by converting the receptor occupancy 
curve for diazepam11 to the equivalent eszopiclone dose.12

Available formulations: As tablets.

tablets

Dosage UK europe USa australia Canada

1mg – ✓ ✓ ✓ ✓

2mg – ✓ ✓ ✓ ✓

3mg – ✓ ✓ ✓ ✓

Off- label options: Smaller doses of eszopiclone than are commercially available as  tablets 
may be required to assist tapering. Guidelines for people who cannot swallow tablets13 rec-
ommend that eszopiclone tablets can be dispersed in water for administration. The tablet 
may be crushed with a spoon or pestle and mortar before mixing with water. For example, 
water could be added to a 1mg tablet to make up a 10mL suspension (concentration 1mg in 
10mL or 0.1mg/mL). The suspension should be shaken vigorously before use. As its stability 
cannot be assured it should be consumed immediately, and any unused suspension  discarded. 
Some patients use full- fat milk to make liquid preparations. Z- drugs are more soluble in oil 
or fat than in water.14 When mixed with milk, some or all of the drug will dissolve in the milk 
fat. This should form an evenly dispersed emulsion when shaken vigorously. The measured 
dose should be taken immediately after shaking and the remainder discarded.

Other options include having a compounding pharmacy make up a suspension or 
smaller dose tablets or capsules, or switching to diazepam (see later).
Worked example: To illustrate how to calculate volumes to make up a given dose using 
a liquid, a worked example is provided. To make up 0.25mg of eszopiclone using a 
0.1mg/mL suspension as outlined above will require a volume of 0.25/0.1 = 2.5mL.
Deprescribing notes: There are no established guides for determining the rate of taper 
for someone stopping benzodiazepines or z- drugs. The longer z- drugs are used and 
the  higher the dose taken the greater the risk of withdrawal, according to their 
 manufacturer.4 The size of the initial reduction can be estimated based on these factors 
(see ‘Tapering benzodiazepines and z-drugs in practice’), with patient preference also 
taken into account. Sometimes an even smaller reduction to start with may be advisable 
to boost a patient’s confidence that they can taper if performed carefully.

Each reduction should be made when the withdrawal symptoms from the previous 
reduction have largely resolved so that subsequent reductions do not lead to cumulative 
withdrawal symptoms. Withdrawal symptoms should not be too unpleasant: a rate of 
reduction should be aimed for that produces tolerable withdrawal symptoms that abate 
within a week or two. Allowing for a sufficient observation period, reductions can 
therefore be made about every 1–2 weeks, depending on how long it takes withdrawal 
symptoms to resolve. If withdrawal symptoms are moderately severe or take longer 
than a couple of weeks to resolve, dose reductions should be postponed until symptoms 
resolve and then made more gradually by choosing a slower tapering rate. If severe 
withdrawal symptoms occur, then the patient should return to a higher dose, wait until 
symptoms resolve and thereafter taper at a slower rate.
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Suggested direct taper schedules for eszopiclone: Please note that none of these regi-
mens should be seen as prescriptive – patients should not be compelled to adhere to 
them strictly. They are given as example regimens and are not ‘set and forget’ but 
should be modified in order to ensure that withdrawal symptoms are tolerable through-
out a taper. For example, intermediate steps halfway between the doses listed could be 
added to make a more gradual taper. Ultimately, it is the patient’s experience of 
 withdrawal that should guide the rate of taper.

A. A faster taper with up to 6.5 percentage points of GABAA occupancy between each 
step – with reductions made every 1–2 weeks*.

Step rO (%) total daily dose (mg) Formulation

1 28.8 3 Use tablets

2 25.2 2.5 Use ½ tablets**

3 21.2 2 Use tablets

4 16.8 1.5 Use ½ tablets**

5 11.9 1 Use tablets

6 6.3 0.5 Use ½ tablets**

7 0 0

RO = receptor occupancy
*Patients who have been on the medication for only a few weeks will probably be 
able to taper more quickly and might follow every second or third step of this regi-
men and make reductions every few days or so. Normally the duration of the taper 
should not be longer than the period that the patient has been on the drug for 
people who have only taken it for a few weeks. For example, if eszopiclone is taken 
for 3 weeks the taper should be less than 3 weeks.
**Alternatively, a liquid formulation of the drug could be used for these doses, made 
up as above.

B. A moderate taper with up to 4 percentage points of GABAA occupancy between 
each step – with reductions made every 1–2 weeks.

Step
rO
(%)

total 
daily 
dose 
(mg) Formulation Step rO (%)

total 
daily 
dose 
(mg) Formulation

1 28.8 3 Use tablets 7 11.9 1 Use ¼ tablets

2 25.2 2.5 Use ½ tablets* 8 9.2 0.75 Use ¾ tablets*

3 21.2 2 Use tablets 9 6.3 0.5 Use ½ tablets

4 19.1 1.75 Use ¾ tablets* 10 3.3 0.25 Use ¼ tablets*

5 16.8 1.5 Use ½ tablets* 11 0 0

6 14.4 1.25 Use ¼ tablets*

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, a liquid formulation of the drug could be used for these doses.
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C. A slower taper with up to 2.1 percentage points of GABAA occupancy between each 
step – with reductions made every 1–2 weeks.

Step
rO
(%)

total 
daily 
dose 
(mg) Formulation Step

rO
(%)

total 
daily 
dose 
(mg) Formulation

1 28.8 3 Use tablets 11 10.8 0.9 9mL

2 27 2.75 Use ¾ tablets* 12 9.7 0.8 8mL

3 25.2 2.5 Use ½ tablets* 13 8.6 0.7 7mL

4 23.3 2.25 Use ¼ tablets* 14 7.5 0.6 6mL

5 21.2 2 Use tablets 15 6.3 0.5 5mL

Switch to 0.1mg/mL suspension** 16 5.1 0.4 4mL

6 19.5 1.8 18mL 17 3.9 0.3 3mL

7 17.7 1.6 16mL 18 2.6 0.2 2mL

8 15.9 1.4 14mL 19 1.3 0.1 1mL

9 13.9 1.2 12mL 20 0 0

10 11.9 1 10mL***

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, a liquid formulation of the drug could be used for these doses.
**Prepared as above.
***Alternatively, this dose could be made with a tablet.

D. An even slower taper Some patients will be unable to taper at the slowest rates 
shown here and will need to taper by even smaller decrements, thus lengthening the 
overall period of tapering. Such a regimen could be constructed by placing interme-
diate steps in regimen C. For example, 2.5mg, 2.25mg, 2mg could be modified to 
2.5mg, 2.375mg, 2.25mg, 2.125mg, 2mg and so on. Further intermediate steps 
could also be added.

Micro- tapering: The tables above show how to make reductions at intervals of 
1–4 weeks. An alternative approach is called ‘micro- tapering’ whereby very small dose 
reductions are made every day, as explained in ‘Other considerations in tapering benzo-
diazepines and z-drugs.’ Micro- tapering rates can be calculated from the above by 
dividing the change in dose for each step by 14 or 28 days. For example, for the moder-
ate regimen a reduction of 3mg to 2.5mg over 14 days is equivalent to approximately 
0.04mg reduction per day. By the end of the taper this rate will be reduced to approxi-
mately 0.02mg per day. This rate can be slowed if withdrawal symptoms become too 
unpleasant.
Switch to diazepam: An alternative to a direct taper from eszopiclone is to switch to 
diazepam before tapering from this drug, as outlined in ‘Switching to longer-acting 
benzodiazepines to taper’. However, as eszopiclone has a short half- life and is dosed 
once a day, it might be that less physical dependence will be produced in response to 
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this drug than diazepam (present for the entire day).7 Therefore, it may be easier to 
directly taper from eszopiclone than switching to diazepam. However, some people 
report inter- dose withdrawal symptoms from z- drugs – in which case a switch to a 
longer- acting benzodiazepine might be wise. A 3mg dose of eszopiclone is equivalent 
to 10mg of diazepam12 and so a direct switch could be made to 10mg daily (or 5mg 
twice a day) from this dose, and then tapered according to the diazepam regimens.
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Flurazepam

Trade names: Dalmadorm, Dalmane, Fluzepam.
Description: Flurazepam is a medium- potency benzodiazepine.1 It is a positive  allosteric 
modulator of the gamma- aminobutyric acid (GABA) type A receptor. It binds to the 
stereospecific benzodiazepine site on the receptor and enhances the inhibitory effect of 
GABA in the nervous system.2 The UK manufacturer recommends that ‘treatment 
should be as short as possible’ and that generally treatment varies from a ‘few days to 
two weeks with a maximum of four weeks, including the tapering off process’.2

Withdrawal effects: Flurazepam, as for other benzodiazepines, carries a boxed warning 
from the FDA, which highlights that physical dependence and withdrawal effects can occur 
when the drug is taken ‘for several days to weeks, even as prescribed’.3 Not everyone who 
stops flurazepam will experience withdrawal and some of those who do will only experi-
ence mild symptoms – this probably depends on drug dose, duration of use and individual 
factors. However, in a very few instances, stopping abruptly can cause seizures and can be 
life threatening. Numerous physical, cognitive and psychological withdrawal symptoms 
(outlined in ‘Withdrawal effects from benzodiazepines and z- drugs’) are possible, which 
can last ‘for several weeks to more than 12 months’ after stopping according to the FDA.3

Peak plasma: Following oral administration flurazepam is rapidly absorbed with peak 
maximum concentration after 1 to 3 hours.
Half- life and dosing: The half- life ranges from 40 to 114 hours. The manufacturer rec-
ommends taking the drug once a day at night.2 The long half- life may enable less often 
than once a day dosing during tapering, but in some sensitive patients this might pre-
cipitate withdrawal effects.
Receptor occupancy: The relationship between dose of flurazepam and the occupancy of its 
major target GABAA is hyperbolic according to the law of mass action.4,5 Benzodiazepines 
demonstrate a hyperbolic relationship between dose and clinical effects,6 which may be 
relevant to withdrawal effects. Dose reductions made by linear amounts (e.g. 30mg, 22.5mg, 
15mg, 7.5mg, 0mg) will cause increasingly large reductions in effect, which may cause 
increasingly severe withdrawal effects (Figure 3.16a). To produce equal- sized reductions in 
effect on receptor occupancy will require hyperbolically reducing doses (Figure 3.16b),7 
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Figure 3.16 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions, slightly different from linear reductions in this case. The final dose before stopping will need to be small 
so that this step down is not larger (in terms of effect on receptor occupancy) than previous reductions.
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which informs the reductions presented. The relationship was derived by converting the 
receptor occupancy curve for diazepam4 to the equivalent flurazepam dose.8

Available formulations: As tablets and capsules

tablets

Dosage UK europe USa australia Canada

27.42mg – ✓ – – –

30mg – ✓ – – –

Capsules

Dosage UK europe USa australia Canada

15mg ✓ – ✓ – ✓

30mg ✓ – ✓ – ✓

Off- label options: In order to follow the regimens suggested, in some cases smaller 
doses are required than can be made using commercially available tablets and capsules, 
where no liquid versions are available. Guidelines for people who cannot swallow tab-
lets do not cover flurazepam;9,10 however, some authors recommend tapering by crush-
ing a tablet and suspending or dissolving it in a liquid.11 For example, a 30mg tablet 
could be made up to 30mL using water to make a 1mg/mL suspension. The speed of 
this process can be increased by crushing the tablet with a spoon or pestle and mortar. 
The suspension should be shaken vigorously before administration. As its stability can-
not be assured it should be consumed immediately, and any unused suspension dis-
carded. Some patients use full- fat milk to make liquid preparations. Benzodiazepines 
are more soluble in oil or fat than in water.12 When mixed with milk, some or all of the 
drug will dissolve in the milk fat. This should form an evenly dispersed emulsion when 
shaken vigorously. The measured dose should be taken immediately after shaking and 
the remainder discarded. Alternatively, a capsule can be opened and the contents can 
be used to make up a suspension. For example, the contents of a 15mg capsule could be 
made up to 15mL with water to make a 1mg/mL suspension. The suspension should 
be shaken vigorously before administration. As its stability cannot be assured it should be 
consumed immediately, and any unused suspension discarded.

Another option is to switch to an alternative medication (e.g. diazepam, as below). 
Other options include having a compounding pharmacy make up a suspension or 
smaller dose tablets or capsules. 
Worked example: To illustrate how volumes can be calculated in the regimens given 
below a worked example is provided. To make up 3.8mg of flurazepam a 1mg/mL sus-
pension can be used, prepared as above. The volume of 1mg/mL liquid required to give 
a dose of 3.8mg flurazepam is 3.8/1 = 3.8mL.
Deprescribing notes: There are two main methods for tapering from flurazepam – a switch 
to diazepam or a direct taper from flurazepam. There are no established guides to determine 
the rate of taper of someone stopping benzodiazepines. Withdrawal is known to be more 
severe for people who have used benzodiazepines which are shorter acting for longer peri-
ods, at higher doses, in the elderly and who have experienced withdrawal in the past on 



Safe Deprescribing of Benzodiazepines and Z-drugs 425

C
h

a
pt

er
 3

reducing, stopping or missing a dose.13,14 The size of the initial reduction can be estimated 
based on these factors (see ‘Tapering benzodiazepines and z-drugs in practice’), with patient 
preference also taken into account. Sometimes an even smaller reduction to start with may 
be advisable to boost a patient’s confidence that they can taper if performed carefully.

Each reduction should be made when the withdrawal symptoms from the previous 
reduction have largely resolved so that subsequent reductions do not lead to cumulative 
withdrawal symptoms. Withdrawal symptoms should not be too unpleasant: a rate of 
reduction should be aimed for that produces tolerable withdrawal symptoms that abate 
within a week or two. Allowing for a sufficient observation period, reductions can 
therefore be made about every 1–4 weeks, depending on how long it takes withdrawal 
symptoms to resolve. If withdrawal symptoms are moderately severe or take longer 
than a couple of weeks to resolve, dose reductions should be postponed until symptoms 
resolve and then made more gradually by choosing a slower tapering rate. If severe 
withdrawal symptoms occur then the patient should return to a higher dose, wait until 
symptoms resolve and thereafter taper at a slower rate.
Suggested direct taper schedules for flurazepam: Please note that none of these regimens 
should be seen as prescriptive – patients should not be compelled to adhere strictly to 
them. They are given as example regimens and are not ‘set and forget’ but should be 
modified in order to ensure that withdrawal symptoms are tolerable throughout a 
taper – for example, intermediate steps halfway between the doses listed could be added 
to make a more gradual taper. Ultimately, it is the patient’s experience of withdrawal 
that should guide the rate of taper.

A. A faster taper with up to 8 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks.*

Step rO (%)
evening dose

(mg) Formulation

1 37.8 30 Use caps or tabs

2 31.3 22.5 Use ¾ tablets**

3 23.3 15 Use ½ tablets**

Switch to flurazepam suspension (1mg/mL)***

4 16.8 10 10mL

5 9.2 5 5mL

6 4.8 2.5 2.5mL

7 0 0

RO = receptor occupancy, caps = capsules, tabs = tablets
*Patients who have been on the medication for only a few weeks will probably be able to taper 
more quickly and might follow every second or third step of this regimen and make reductions 
every few days or so. Normally the duration of the taper should not be longer than the period 
that the patient has been on the drug for people who have only taken it for a few weeks. For 
example, if flurazepam is taken for 3 weeks the taper should be less than 3 weeks. However the 
FDA has issued an alert regarding dependence and withdrawal from benzodiazepines indicating 
that some people can experience withdrawal effects after just a few days of use,15 therefore 
necessitating slower tapering in these people.
**Alternatively, a liquid version of the drug could be used to make up these doses.
***Prepared as above.
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B. A moderate taper: with up to 2.6 percentage points of GABAA occupancy between 
each step – with reductions made every 1–4 weeks.

Step rO (%)
evening dose
(mg) Formulation Step rO (%)

evening dose
(mg) Formulation

1 37.8 30 Use caps or tabs 12 16.3 9.6 9.6mL

Switch to flurazepam suspension (1mg/mL)* 13 13.9 8 8mL

2 36.2 28 28mL 14 12.7 7.2 7.2mL

3 34.5 26 26mL 15 11.5 6.4 6.4mL

4 32.7 24 24mL 16 10.2 5.6 5.6mL

5 30.8 22 22mL 17 8.9 4.8 4.8mL

6 28.8 20 20mL 18 7.5 4 4mL

7 26.7 18 18mL 19 6.1 3.2 3.2mL

8 24.5 16 16mL 20 4.6 2.4 2.4mL

9 22.6 14.4 14.4mL 21 3.1 1.6 1.6mL

10 20.6 12.8 12.8mL 22 1.6 0.8 0.8mL

11 18.5 11.2 11.2mL 23 0 0

See further steps in the right-hand column

RO = receptor occupancy, caps = capsules, tabs = tablets
*Prepared as above.
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C. A slower taper with up to 1.2 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks.

Step
rO 
(%)

evening 
dose
(mg) Form Step

rO 
(%)

evening 
dose 
(mg) Form Step

rO 
(%)

evening 
dose 
(mg) Form

1 37.8 30 Use caps or tabs 16 23.5 15.2 15.2mL 32 9.5 5.2 5.2mL

Switch to flurazepam suspension (1mg/mL)* 17 22.6 14.4 14.4mL 33 8.9 4.8 4.8mL

2 37 29 29mL 18 21.6 13.6 13.6mL 34 8.2 4.4 4.4mL

3 36.2 28 28mL 19 20.6 12.8 12.8mL 35 7.5 4 4mL

4 35.3 27 27mL 20 19.5 12 12mL 36 6.8 3.6 3.6mL

5 34.5 26 26mL 21 18.5 11.2 11.2mL 37 6.1 3.2 3.2mL

6 33.6 25 25mL 22 17.4 10.4 10.4mL 38 5.4 2.8 2.8mL

7 32.7 24 24mL 23 16.3 9.6 9.6mL 39 4.6 2.4 2.4mL

8 31.8 23 23mL 24 15.1 8.8 8.8mL 40 3.9 2 2mL

9 30.8 22 22mL 25 13.9 8 8mL 41 3.1 1.6 1.6mL

10 29.8 21 21mL 26 13.3 7.6 7.6mL 42 2.4 1.2 1.2mL

11 28.8 20 20mL 27 12.7 7.2 7.2mL 43 1.6 0.8 0.8mL

12 27.8 19 19mL 28 12.1 6.8 6.8mL 44 0.8 0.4 0.4mL

13 26.7 18 18mL 29 11.5 6.4 6.4mL 45 0 0

14 25.6 17 17mL 30 10.8 6 6mL

15 24.5 16 16mL 31 10.2 5.6 5.6mL

See further steps in the  
middle column

See further steps in the 
right-hand column

RO = receptor occupancy, caps = capsules, tabs = tablets
*Prepared as above.

D. An even slower taper Some patients will be unable to taper at the slowest rates 
shown here and will need to taper by even smaller decrements, thus lengthening the 
overall period of tapering. Such a regimen could be constructed by placing interme-
diate steps in regimen C. For example, 30mg, 29mg, 28mg could be modified to be 
30mg, 29.5mg, 29mg, 28.5mg, 28mg and so on. Further intermediate steps could 
also be added.

Micro- tapering: The tables above show how to make reductions at intervals of 
1–4 weeks. An alternative approach is called ‘micro- tapering’ whereby very small 
dose reductions are made every day, as explained in ‘Other considerations in taper-
ing benzodiazepines and z-drugs.’ Micro- tapering rates can be calculated from the 
above by dividing the change in dose for each step by 14 or 28 days. For example, 
for the moderate regimen, a reduction of 30mg to 28mg over 14 days is equivalent 
to a reduction of 0.14mg per day. By the end of this regimen the rate of reduction 
would have slowed down to a reduction of 0.06mg each day. The rate can be adjusted 
if withdrawal symptoms become too unpleasant.
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Switching guide from flurazepam to diazepam An alternative to a direct taper from 
flurazepam is to switch to diazepam before tapering from this drug, as outlined in 
‘Switching to longer-acting benzodiazepines to taper’. A 10mg dose of flurazepam is 
approximately equivalent to 5mg diazepam.16 Switching could be performed by steps of 
10mg of flurazepam made every week (or as tolerated by the patient).

Steps evening Daily diazepam equivalent

Starting 30mg flurazepam 15mg

2 20mg flurazepam
5mg diazepam

15mg

3 10mg flurazepam
10mg diazepam

15mg

4 Stop flurazepam
15mg diazepam

15mg

Continue to taper as for 15mg diazepam (see diazepam section)
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Lorazepam

Trade names: Ativan, Lorabenz, Lorazepam Intensol, Loreev XR, Lorenin, Lorsilan, 
Orfidal, Tavor, Temesta.
Description: Lorazepam is a high- potency benzodiazepine.1 It is a positive allosteric 
 modulator of the gamma- aminobutyric acid (GABA) type A receptor, which it affects by 
binding to stereospecific benzodiazepine (BZD) binding sites. Stimulation of benzodiazepine 
receptors enhances the inhibitory effects of GABA.2 The manufacturer in the UK states that 
the duration of treatment should not be longer than 4 weeks, and in the USA the manufac-
turer recommends that duration of treatment should be limited to the ‘minimum required’.2,3

Withdrawal effects: Lorazepam, as for other benzodiazepines, carries a boxed warning 
from the FDA that highlights that physical dependence and withdrawal effects can occur 
when the drug is taken ‘for several days to weeks, even as prescribed’.2,4 Not everyone who 
stops lorazepam will experience withdrawal and some of those who do will only experience 
mild symptoms – this probably depends on drug dose, duration of use and individual fac-
tors. However, in a very few instances, stopping abruptly can cause seizures and can be life 
threatening. Numerous other physical, cognitive and psychological withdrawal symptoms 
(outlined in ‘Withdrawal effects from benzodiazepines and z- drugs’) are possible, which can 
last ‘for several weeks to more than 12 months’ after stopping according to the FDA.2,4

Peak plasma: Following oral administration peak concentration in the plasma occurs 
after 2 hours.3

Half- life: The mean half- life is 12 hours and there are no major active metabolites.3 The 
manufacturer recommends lorazepam to be given 2–3 times a day in divided doses.3 
Dosing less often (including every- other- day dosing) is not recommended for tapering 
because the changes in plasma levels may precipitate inter- dose withdrawal symptoms.
Receptor occupancy: The relationship between dose of lorazepam and the occupancy of 
its major target GABAA is hyperbolic according to the law of mass action.5,6 Benzodiazepines 
demonstrate a hyperbolic relationship between dose and clinical effects,7 which may be 
relevant to withdrawal effects. Dose reductions made by linear amounts (e.g. 10mg, 
7.5mg, 5mg, 2.5mg, 0mg) will cause increasingly large reductions in effect, which may 
cause increasingly severe withdrawal effects (Figure  3.17a). To  produce equal- sized 
 reductions in effect on receptor occupancy will require hyperbolically  reducing doses 
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Figure 3.17 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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(Figure 3.17b),8 which informs the reductions presented. The relationship was derived by 
converting the receptor occupancy curve for diazepam5 to equivalent lorazepam dose.9

Available formulations: As tablets, capsules and oral solution.

tablets

Dosage UK europe USa australia Canada

0.5mg ✓ ✓ ✓ – ✓

1mg ✓ ✓ ✓ ✓* ✓

2mg – ✓ ✓ ✓ ✓

2.5mg ✓ ✓ – ✓ –

* Sublingual tablet

extended- release capsule

Dosage UK europe USa australia Canada

1mg – – ✓ –

1.5mg – – ✓ –

2mg – – ✓ –

3mg – – ✓ –

Oral solution

Dosage UK europe USa australia Canada

1mg/mL ✓ – – – –

2mg/mL – – ✓ – –

Dilution: To make up some of the small doses outlined below, dilution of the liquid avail-
able from the manufacturer will be required. Lorazepam oral concentrate is  recommended 
by its manufacturer to be mixed with liquid or juice before being taken.10 They recom-
mend stirring the mixture gently for a few seconds and state that the  concentrate will 
blend quickly and completely. They recommend that the mixture should be consumed 
immediately and the remainder discarded.10 Dilution in water might cause precipitation 
of the drug and so the resulting mixture should be shaken vigorously before use to pro-
duce dispersal. As its stability cannot be assured it should be made up fresh each day.

UK dilutions Solution required how to prepare solution

Doses ≥ 0.2mg 1mg/mL Original solution

Doses < 0.2mg 0.1mg/mL Mix 0.5mL of original solution with 4.5mL of water*

USa dilutions Solution required how to prepare solution

Doses ≥ 0.4mg 2mg/mL Original solution

Doses < 0.4mg 0.2mg/mL Mix 0.5mL of original solution with 4.5mL of water*

* Other dilutions are possible to produce different concentrations. The above is provided as an example.
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Off- label options: In order to follow the regimens suggested, in some cases smaller 
doses are required than can be made using commercially available tablets and capsules 
where no liquid versions are available. Guidelines for people who cannot swallow tab-
lets (e.g. NEWT guidelines in the UK based on advice from the manufacturer or local 
hospital guidance11, and similar guidance in the USA)12 recommend the use of a custom- 
made suspension from a compounding pharmacy (if available) or making a suspension 
by crushing a tablet and mixing with water.11 Crushed tablets will disintegrate in 
1–5 minutes.11 For example, a 1mg tablet could be made up to 10mL with water to 
make a 1mg in 10mL or 0.1mg/mL suspension. This process can be assisted by crushing 
the tablet with a spoon or pestle and mortar. The suspension should be shaken vigor-
ously before administration. As its stability cannot be assured, it should be consumed 
immediately, and any unused suspension discarded. Some patients use full- fat milk to 
make liquid preparations. Benzodiazepines are more soluble in oil or fat than in water.13 
When mixed with milk, some or all of the drug will dissolve in the milk fat. This should 
form an evenly dispersed emulsion when shaken vigorously. The measured dose should 
be taken immediately after shaking and the remainder discarded.

Other options to make up small doses include having a compounding pharmacy 
make up smaller dose tablets, including the option of ‘tapering strips’.14

Worked example: To illustrate how volumes can be calculated in the regimens given, a 
worked example is provided. To make up 0.2mg of lorazepam a 0.1mg/mL dilution can 
be used, prepared as above. The volume of 0.1mg/mL liquid required to give a dose of 
0.1mg lorazepam is 0.2/0.1 = 2mL.
Deprescribing notes: There are two main methods for tapering from lorazepam – a 
switch to diazepam or a direct taper of lorazepam itself. There are no established 
guides to determine the rate of taper of someone stopping benzodiazepines. Withdrawal 
is known to be more severe for people who have used benzodiazepines which are 
shorter acting for longer periods, at higher doses, and in those who have experienced 
withdrawal in the past on reducing, stopping or missing a dose.15,16 The size of the 
initial reduction can be estimated based on these factors (see ‘Tapering benzodiaz-
epines and z-drugs in practice’), with patient preference also taken into account. 
Sometimes an even smaller reduction to start with may be advisable to boost a patient’s 
confidence that they can taper if performed carefully.

Each reduction should be made when the withdrawal symptoms from the previous 
reduction have largely resolved so that subsequent reductions do not lead to cumulative 
withdrawal symptoms. Withdrawal symptoms should not be too unpleasant: a rate of 
reduction should be aimed for that produces tolerable withdrawal symptoms that abate 
within a week or two. Allowing for a sufficient observation period, reductions can 
therefore be made about every 1–4 weeks, depending on how long it takes withdrawal 
symptoms to resolve. If withdrawal symptoms are moderately severe or take longer 
than a couple of weeks to resolve, dose reductions should be postponed until symptoms 
resolve and then made more gradually by choosing a slower tapering rate. If severe 
withdrawal symptoms occur, then the patient should return to a higher dose, wait until 
symptoms resolve and thereafter taper at a slower rate.
Suggested direct taper schedules for lorazepam: Please note that none of these  regimens 
should be seen as prescriptive – patients should not be compelled to strictly adhere to 
them. They are given as example regimens and are not ‘set and forget’ but should be 
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modified in order to ensure that withdrawal symptoms are tolerable throughout a 
taper. For example, intermediate steps halfway between the doses listed could be added 
to make a more gradual taper. Ultimately, it is the patient’s experience of withdrawal 
that should guide the rate of taper.

A. Fast taper with up to 5.1 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks*.

Step rO (%)
Morning 

(mg)
afternoon 

(mg)
evening 

(mg)
total daily 
dose (mg) Formulation

1 80.2 3.5 3 3.5 10 Use tablets

2 76.4 2.5 2.5 3 8 Use tablets

3 73.9 2.5 2 2.5 7 Use tablets

4 70.8 2 2 2 6 Use tablets

5 66.9 1.5 1.5 2 5 Use tablets

6 61.8 1.5 1 1.5 4 Use tablets

7 58.6 1 1 1.5 3.5 Use tablets

8 54.8 1 1 1 3 Use tablets

9 50.3 1 0.5 1 2.5 Use tablets

10 47.7 0.75 0.5 1 2.25 Use ½ tablets**

11 44.7 0.5 0.5 1 2 Use tablets

12 41.5 0.5 0.5 0.75 1.75 Use ½ tablets**

13 37.8 0.5 0.5 0.5 1.5 Use tablets

14 33.6 0.5 0.25 0.5 1.25 Use ½ tablets**

15 28.8 0.25 0.25 0.5 1 Use ½ tablets**

16 26.2 0.25 0.25 0.375 0.875 Use ½ and ¾ tablets**

17 23.3 0.25 0.25 0.25 0.75 Use ½ tablets**

18 20.2 0.25 0.125 0.25 0.625 Use ¼ and ½ tablets**

19 16.8 0.125 0.125 0.25 0.5 Use ¼ and ½ tablets**

20 13.2 0.125 0.125 0.125 0.375 Use ¼ tablets**

21 9.2 0.125 0 0.125 0.25 Use ¼ tablets**

22 4.8 0 0 0.125 0.125 Use ¼ tablets**

23 0 0 0 0 0

RO = receptor occupancy
*Patients who have been on the medication for only a few weeks will probably be able to taper more quickly and might 
follow every second or third step of this regimen and make reductions every few days or so. Normally the duration of 
the taper should not be longer than the period that the patient has been on the drug for people who have only taken 
it for a few weeks. However the FDA has issued an alert regarding benzodiazepines indicating that some people can 
experience withdrawal effects after just a few days of use,4 therefore necessitating slower tapering in this sub- group.
**Alternatively, these doses could be made up using liquids if small-dose tablets are not available or division with a 
pill cutter is challenging.
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(Continued )

B. A moderate taper with up to 2.8 percentage points of GABAA occupancy between each step  -  with reductions made every 
1–4 weeks.

Step rO (%)
aM 
(mg)

pM
(mg)

Night 
(mg)

total 
daily
dose 
(mg) Form Step rO (%)

aM 
(mg)

pM
(mg)

Night  
(mg)

total 
daily
dose 
(mg) Form

1 80.2 3.5 3 3.5 10 Use tablets Switch to liquid version of lorazepam (e.g. 0.1mg/mL or 1mg/mL)**

2 78.5 3 3 3 9 Use tablets 18 48.2 0.8 0.7 0.8 2.3 Use liquid

3 76.4 2.5 2.5 3 8 Use tablets 19 46 0.7 0.7 0.7 2.1 Use liquid

4 75.2 2.5 2.5 2.5 7.5 Use tablets 20 44.7 0.7 0.6 0.7 2.0 Use liquid

5 73.9 2.5 2 2.5 7 Use tablets 21 43.5 0.6 0.6 0.7 1.9 Use liquid

6 72.5 2 2 2.5 6.5 Use tablets 22 42.2 0.6 0.6 0.6 1.8 Use liquid

7 70.8 2 2 2 6 Use tablets 23 40.8 0.6 0.5 0.6 1.7 Use liquid

8 69 2 1.5 2 5.5 Use tablets 24 39.3 0.5 0.5 0.6 1.6 Use liquid

9 66.9 1.5 1.5 2 5 Use tablets 25 37.8 0.5 0.5 0.5 1.5 Use liquid

10 64.6 1.5 1.5 1.5 4.5 Use tablets 26 36.2 0.5 0.4 0.5 1.4 Use liquid

11 61.8 1.5 1 1.5 4 Use tablets 27 34.5 0.4 0.4 0.5 1.3 Use liquid

12 60.3 1.25 1 1.5 3.75 Use ½ tablets* 28 32.7 0.4 0.4 0.4 1.2 Use liquid

13 58.6 1 1 1.5 3.5 Use tablets 29 30.8 0.4 0.3 0.4 1.1 Use liquid

14 56.8 1 1 1.25 3.25 Use ½ tablets* 30 28.8 0.3 0.3 0.4 1.0 Use liquid

15 54.8 1 1 1 3 Use tablets 31 26.7 0.3 0.3 0.3 0.9 Use liquid

16 52.7 0.875 0.875 1 2.75 Use ¾ tablets* 32 24.5 0.3 0.2 0.3 0.8 Use liquid

17 50.3 0.875 0.75 0.875 2.5 Use ¾ tablets* 33 22.1 0.2 0.2 0.3 0.7 Use liquid

See further steps in the right-hand column
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Step rO (%)
aM 
(mg)

pM
(mg)

Night 
(mg)

total 
daily
dose 
(mg) Form Step rO (%)

aM 
(mg)

pM
(mg)

Night  
(mg)

total 
daily
dose 
(mg) Form

34 19.5 0.2 0.2 0.2 0.6 Use liquid 41 9.2 0.1 0.05 0.1 0.25 Use liquid

35 18.2 0.2 0.15 0.2 0.55 Use liquid 42 8.2 0.05 0.05 0.1 0.2 Use liquid

36 16.8 0.15 0.15 0.2 0.5 Use liquid 43 5.7 0.05 0.05 0.05 0.15 Use liquid

37 15.4 0.15 0.15 0.15 0.45 Use liquid 44 3.9 0.05 0 0.05 0.1 Use liquid

38 13.9 0.15 0.1 0.15 0.4 Use liquid 45 2 0.02 0 0.03 0.05 Use liquid

39 12.4 0.1 0.1 0.15 0.35 Use liquid 46 0 0 0 0 0

40 10.8 0.1 0.1 0.1 0.3 Use liquid

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, these doses could be made up using liquids if no small-dose tablets are available or division with a pill cutter is challenging.
**Outside the UK and US a liquid formulation of drug might be used as outlined in the off- label options.

(Continued )
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C. A slower taper with up to 1.4 percentage points of GABAA occupancy between each step – with reductions made every 1–4 weeks.

Step rO (%)
aM  
(mg)

pM 
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form Step rO (%)

aM  
(mg)

pM 
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form

1 80.2 3.5 3 3.5 10 Use tablets 20 63.2 1.5 1.25 1.5 4.25 Use ½ tablets*

2 79.4 3 3 3.5 9.5 Use tablets 21 61.8 1.25 1.25 1.5 4 Use ½ tablets*

3 78.5 3 3 3 9 Use tablets 22 61.1 1.25 1.25 1.375 3.875 Use ½ or ¼ tablets*

4 77.5 3 2.5 3 8.5 Use tablets 23 60.3 1.25 1.25 1.25 3.75 Use ½ tablets*

5 76.4 2.5 2.5 3 8 Use tablets 24 59.5 1.25 1.125 1.25 3.625 Use ½ or ¼ tablets*

6 75.8 2.5 2.5 2.75 7.75 Use ½ tablets* 25 58.6 1.125 1.125 1.25 3.5 Use ½ or ¼ tablets*

7 75.2 2.5 2.5 2.5 7.5 Use tablets 26 57.7 1.125 1.125 1.125 3.375 Use ¼ tablets*

8 74.6 2.5 2.25 2.5 7.25 Use ½ tablets* 27 56.8 1.125 1 1.125 3.25 Use ¼ tablets*

9 73.9 2.25 2.25 2.5 7 Use ½ tablets* 28 55.9 1 1 1.125 3.125 Use ¼ tablets*

10 73.2 2.25 2.25 2.25 6.75 Use ½ tablets* 29 54.8 1 1 1 3 Use tablets

11 72.5 2.25 2 2.25 6.5 Use ½ tablets* 30 53.8 1 0.875 1 2.875 Use ¾ tablets*

12 71.7 2 2 2.25 6.25 Use ½ tablets* 31 52.7 0.875 0.875 1 2.75 Use ¾ tablets*

13 70.8 2 2 2 6 Use tablets 32 51.5 0.875 0.875 0.875 2.625 Use ¾ tablets*

14 70 2 1.75 2 5.75 Use ½ tablets* 33 50.3 0.875 0.75 0.875 2.5 Use ½ or ¾ tablets*

15 69 1.75 1.75 2 5.5 Use ½ tablets* Switch to liquid version of lorazepam (e.g. 0.1mg/mL or 1mg/mL)**

16 68 1.75 1.75 1.75 5.25 Use ½ tablets* 34 49.3 0.8 0.8 0.8 2.4 Use liquid

17 66.9 1.75 1.5 1.75 5 Use ½ tablets* 35 48.2 0.8 0.7 0.8 2.3 Use liquid

18 65.8 1.5 1.5 1.75 4.75 Use ½ tablets* 36 47.1 0.7 0.7 0.8 2.2 Use liquid

19 64.6 1.5 1.5 1.5 4.5 Use tablets 37 46 0.7 0.7 0.7 2.1 Use liquid

See further steps in the right-hand column (Continued )
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Step rO (%)
aM  
(mg)

pM 
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form Step rO (%)

aM  
(mg)

pM 
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form

38 44.7 0.7 0.6 0.7 2 Use liquid 58 28.8 0.35 0.3 0.35 1 Use liquid

39 44.1 0.65 0.6 0.7 1.95 Use liquid 59 27.8 0.3 0.3 0.35 0.95 Use liquid

40 43.5 0.65 0.6 0.65 1.9 Use liquid 60 26.7 0.3 0.3 0.3 0.9 Use liquid

41 42.8 0.6 0.6 0.65 1.85 Use liquid 61 25.6 0.3 0.25 0.3 0.85 Use liquid

42 42.2 0.6 0.6 0.6 1.8 Use liquid 62 24.5 0.25 0.25 0.3 0.8 Use liquid

43 41.5 0.6 0.55 0.6 1.75 Use liquid 63 23.5 0.25 0.25 0.26 0.76 Use liquid

44 40.8 0.55 0.55 0.6 1.7 Use liquid 64 22.6 0.24 0.24 0.24 0.72 Use liquid

45 40 0.55 0.55 0.55 1.65 Use liquid 65 21.6 0.22 0.22 0.24 0.68 Use liquid

46 39.3 0.55 0.5 0.55 1.6 Use liquid 66 20.6 0.2 0.2 0.24 0.64 Use liquid

47 38.6 0.5 0.5 0.55 1.55 Use liquid 67 19.5 0.2 0.2 0.2 0.6 Use liquid

48 37.8 0.5 0.5 0.5 1.5 Use liquid 68 18.5 0.18 0.18 0.2 0.56 Use liquid

49 37 0.5 0.45 0.5 1.45 Use liquid 69 17.4 0.18 0.16 0.18 0.52 Use liquid

50 36.2 0.45 0.45 0.5 1.4 Use liquid 70 16.3 0.16 0.16 0.16 0.48 Use liquid

51 35.3 0.45 0.45 0.45 1.35 Use liquid 71 15.1 0.14 0.14 0.16 0.44 Use liquid

52 34.5 0.45 0.4 0.45 1.3 Use liquid 72 13.9 0.14 0.12 0.14 0.4 Use liquid

53 33.6 0.4 0.4 0.45 1.25 Use liquid 73 13.3 0.12 0.12 0.14 0.38 Use liquid

54 32.7 0.4 0.4 0.4 1.2 Use liquid 74 12.7 0.12 0.12 0.12 0.36 Use liquid

55 31.8 0.4 0.35 0.4 1.15 Use liquid 75 12.1 0.12 0.1 0.12 0.34 Use liquid

56 30.8 0.35 0.35 0.4 1.1 Use liquid 76 11.5 0.1 0.1 0.12 0.32 Use liquid

57 29.8 0.35 0.35 0.35 1.05 Use liquid 77 10.8 0.1 0.1 0.1 0.3 Use liquid

See further steps in the right-hand column

(Continued )
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Step rO (%)
aM  
(mg)

pM 
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form Step rO (%)

aM  
(mg)

pM 
(mg)

Night 
(mg)

total 
daily 
dose 
(mg) Form

78 10.2 0.1 0.08 0.1 0.28 Use liquid 86 4.6 0.04 0.04 0.04 0.12 Use liquid

79 9.5 0.08 0.08 0.1 0.26 Use liquid 87 3.9 0.04 0.02 0.04 0.1 Use liquid

80 8.9 0.08 0.08 0.08 0.24 Use liquid 88 3.1 0.02 0.02 0.04 0.08 Use liquid

81 8.2 0.08 0.06 0.08 0.22 Use liquid 89 2.4 0.02 0.02 0.02 0.06 Use liquid

82 7.5 0.06 0.06 0.08 0.2 Use liquid 90 1.6 0.02 0 0.02 0.04 Use liquid

83 6.8 0.06 0.06 0.06 0.18 Use liquid 91 0.8 0 0 0.02 0.02 Use liquid

84 6.1 0.06 0.04 0.06 0.16 Use liquid 92 0 0 0 0 0 Use liquid

85 5.4 0.04 0.04 0.06 0.14 Use liquid

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, these doses could be made up using liquids if no small-dose tablets are available or division with a pill cutter is challenging.
**Outside the UK and US, a liquid formulation of drug might be used as outlined in the off-label options.
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D. An even slower taper Some patients will be unable to taper at the slowest rates 
shown here and will need to taper by even smaller decrements, thus lengthening the 
overall period of tapering. Such a regimen could be constructed by placing interme-
diate steps between regimen C. For example, 10mg, 9.5mg, 9mg could be modified 
to 10mg, 9.75mg, 9.5mg, 9.25mg, 9mg and so on. Further intermediate steps could 
also be added.

Micro- tapering: The tables above show how to make reductions at intervals of 
1–4 weeks. An alternative approach is called ‘micro- tapering’ whereby very small dose 
reductions are made every day, as explained in ‘Other considerations in tapering benzo-
diazepines and z-drugs.’ Micro- tapering rates can be calculated from the above by 
dividing the change in dose for each step by 14 or 28 days. For example, for the moder-
ate regimen a reduction from 10mg to 9mg over 14 days is equivalent to a reduction of 
0.07mg per day, or 0.023mg reduction per dose (when dosed three times a day). At the 
end of the taper this rate will have slowed to reductions of 0.004mg per day. This rate 
can be slowed if withdrawal symptoms become too unpleasant.
Switching guide from lorazepam to diazepam: An alternative to a direct taper from 
lorazepam is to switch to diazepam before tapering from this drug, as outlined in 
‘Switching to longer-acting benzodiazepines to taper’. A 1mg dose of lorazepam is 
equivalent to 10mg diazepam.9 Switching could be performed by steps of 1mg of loraz-
epam made every week (or as tolerated by the patient).

Steps Morning afternoon evening
Daily diazepam  

equivalent

1 3.5mg lorazepam 3mg lorazepam 3.5mg lorazepam 100mg

2 2.5mg lorazepam
10mg diazepam

3mg lorazepam 3.5mg lorazepam 100mg

3 2.5mg lorazepam
10mg diazepam

3mg lorazepam 2.5mg lorazepam
10mg diazepam

100mg

4 2.5mg lorazepam
10mg diazepam

2mg lorazepam
10mg diazepam

2.5mg lorazepam
10mg diazepam

100mg

5 1.5mg lorazepam
20mg diazepam

2mg lorazepam
10mg diazepam

2.5mg lorazepam
10mg diazepam

100mg

6 1.5mg lorazepam
20mg diazepam

2mg lorazepam
10mg diazepam

1.5mg lorazepam
20mg diazepam

100mg

7 1.5mg lorazepam
20mg diazepam

1mg lorazepam
20mg diazepam

1.5mg lorazepam
20mg diazepam

100mg

8 0.5mg lorazepam
30mg diazepam

1mg lorazepam
20mg diazepam

0.5mg lorazepam
30mg diazepam

100mg

9 0.5mg lorazepam
30mg diazepam

Stop lorazepam
30mg diazepam

0.5mg lorazepam
30mg diazepam

100mg

10 Stop lorazepam
35mg diazepam

30mg diazepam Stop lorazepam
35mg diazepam

100mg

11 50mg diazepam Switch to morning and night 50mg diazepam 100mg

Reduce from 100mg diazepam

(Continued )
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Steps Morning afternoon evening
Daily diazepam  

equivalent

12 45mg diazepam – 50mg diazepam 95mg

13 45mg diazepam – 45mg diazepam 90mg

14 40mg diazepam – 45mg diazepam 85mg

15 40mg diazepam – 40mg diazepam 80mg

16 35mg diazepam – 40mg diazepam 75mg

17 35mg diazepam – 35mg diazepam 70mg

18 30mg diazepam – 35mg diazepam 65mg

19 30mg diazepam – 30mg diazepam 60mg

Reduce as for 60mg diazepam (see diazepam section)
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Lormetazepam

Trade names: Dormagen, Loramet, Noctamid, Pronoctan.
Description: Lormetazepam is a high- potency benzodiazepine.1 It is a positive allo steric 
modulator of the gamma- aminobutyric acid (GABA) type A receptor, which it affects 
by binding to the central benzodiazepine receptor with high affinity.2 It is indicated for 
the short- term treatment of insomnia.3 Its manufacturer in the UK recommends the use 
of the lowest effective dose for the shortest time possible and treatment for no longer 
than 4 weeks including the tapering off process.3

Withdrawal effects: The FDA has issued a boxed warning for benzodiazepines, which 
highlights that physical dependence and withdrawal effects can occur when the drug is 
taken ‘for several days to weeks, even as prescribed’.4 Not everyone who stops lormetaz-
epam will experience withdrawal and some of those who do will only experience mild 
symptoms – this probably depends on drug dose, duration of use and individual factors. 
However, in some instances, stopping abruptly can cause seizures and can be life threat-
ening. Numerous other physical, cognitive and psychological withdrawal symptoms, 
outlined in ‘Withdrawal effects from benzodiazepines and z- drugs’, are possible, which 
can last ‘for several weeks to more than 12 months’ after stopping according to the 
FDA.4 In a study of benzodiazepine dependence in 1,112 patients in a tertiary referral 
centre in Italy, lormetazepam was associated with the highest risk of abuse out of all the 
benzodiazepines examined.5

Peak plasma: Following oral administration lormetazepam is rapidly absorbed and 
reaches peak maximum concentration after 60–90 minutes.6

Half- life and dosing: The mean half- life is 10–12 hours. Lormetazepam does not have 
any active metabolites and possesses a low risk of accumulation.3 The manufacturer 
recommends taking the drug once a day at night for insomnia.3 Dosing less often 
(including every- other- day dosing) is not recommended for tapering because the changes 
in plasma levels may precipitate inter- dose withdrawal symptoms.
Receptor occupancy: The relationship between dose of lormetazepam and the occupancy of 
its major target GABAA is hyperbolic, according to the law of mass action.7,8 Benzodiazepines 
demonstrate a hyperbolic relationship between dose and clinical effects,9 which may be 
relevant to withdrawal effects from lormetazepam. Dose reductions made by linear amounts 
(e.g. 1.5mg, 1.125mg, 0.75mg, 0.375mg, 0mg) will cause increasingly large reductions in 
effect, which may cause increasingly severe withdrawal effects (Figure 3.18a). To produce 
equal- sized reductions in effect on receptor occupancy will require hyperbolically reducing 
doses (Figure  3.18b),10 which informs the reductions presented. The relationship was 
derived by converting the receptor occupancy curve for diazepam7 to lormetazepam dose.11

Available formulations: As tablets and liquid.

tablets

Dosage UK europe USa australia Canada

0.5mg ✓ – – – –

1mg ✓ ✓ – – –

2mg – ✓ – – –
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Liquid*

Dosage UK europe USa australia Canada

2mg/10mg (0.2mg/mL) – ✓ – – –

*Individual dose adjustments might be required in patients taking the oral solution.12,13 Overall pharmacokinetic exam-
inations conclude that 1mg of oral solution is equivalent to 1mg in tablet form.12 However, the oral solution peaks 
quicker and to a higher concentration than the drug in tablet form and so some patients may require 20% lower 
doses when transferring to liquid form.13

Off- label options: In order to follow the regimens suggested below in some cases smaller 
doses are required than can be made using commercially available tablets and capsules where 
no liquid versions are available. Guidelines for people who cannot swallow tablets (e.g. 
NEWT guidelines in the UK based on advice from the manufacturer or local hospital guid-
ance14) advises crushing the tablets and dispersing them in water. For example, a 1mg tablet 
could be made up to 5mL with water to make a 1mg in 5mL or 0.2mg/mL suspension. This 
process can be hastened by crushing the tablet with a spoon or pestle and mortar. The 
suspension should be shaken vigorously or mixed well before administration. As its stability 
cannot be assured it should be consumed immediately, and any unused suspension discarded. 
Some patients use full- fat milk to make liquid preparations. Benzodiazepines are more solu-
ble in oil or fat than in water.15 When mixed with milk, some or all of the drug will dissolve 
in the milk fat. This should form an evenly dispersed emulsion when shaken vigorously. The 
measured dose should be taken immediately after shaking and the remainder discarded.
Worked example: To illustrate how volumes can be calculated in the regimens given 
below, a worked example is provided. To make up 0.1mg of lormetazepam a 0.2mg/mL 
dilution can be used, prepared as above. The volume of 0.2mg/mL liquid required to 
give a dose of 0.1mg lormetazepam is 0.1/0.2 = 0.5mL.
Deprescribing notes: There are two main methods for tapering from lormetazepam  – a 
switch to diazepam or a direct taper of lormetazepam itself. There are no established guides 
to determine the rate of taper for someone stopping benzodiazepines. Withdrawal is known 
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Figure 3.18 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions, slightly different from linear reductions in this case. The final dose before stopping will need to be small 
so that this step down is not larger (in terms of effect on receptor occupancy) than previous reductions.
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to be more severe for people who have used benzodiazepines which are shorter acting, for 
longer periods, at higher doses, and for those who have experienced withdrawal in the past 
on reducing, stopping or missing a dose.16,17 The size of the initial reduction can be estimated 
based on these factors (see ‘Tapering benzodiazepines and z-drugs in practice’), with patient 
preference also taken into account. Sometimes an even smaller reduction to start with may 
be advisable to boost a patient’s confidence that they can taper if performed carefully.

Each reduction should be made when the withdrawal symptoms from the previous 
reduction have largely resolved so that subsequent reductions do not lead to cumulative 
withdrawal symptoms. Withdrawal symptoms should not be too unpleasant: a rate of 
reduction should be aimed for that produces tolerable withdrawal symptoms that abate 
within a week or two. Allowing for a sufficient observation period, reductions can 
therefore be made about every 1–4 weeks, depending on how long it takes withdrawal 
symptoms to resolve. If withdrawal symptoms are moderately severe or take longer 
than a couple of weeks to resolve, dose reductions should be postponed until symptoms 
resolve and then made more gradually by choosing a slower tapering rate. If severe 
withdrawal symptoms occur then the patient should return to a higher dose, wait until 
symptoms resolve and thereafter taper at a slower rate.
Suggested direct taper schedules for lormetazepam: Please note that none of these regi-
mens should be seen as prescriptive – patients should not be compelled to adhere strictly 
to them. They are given as example regimens and are not ‘set and forget’ but should be 
modified in order to ensure that withdrawal symptoms are tolerable throughout a 
taper. For example, intermediate steps halfway between the doses listed could be added 
to make a more gradual taper. Ultimately, it is the patient’s experience of withdrawal 
that should guide the rate of taper.

A. A faster taper with up to 8 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks*.

Step rO (%)
evening dose 

(mg) Formulation

1 37.8 1.5 Use tablets

2 33.6 1.25 Use ½ tablets**

3 28.8 1 Use tablets

4 23.3 0.75 Use ½ tablets**

5 16.8 0.5 Use tablets

6 9.2 0.25 Use ½ tablets**

7 4.8 0.125 Use ¼ tablets**

8 0 0

RO = receptor occupancy
*Patients who have been on the medication for only a few weeks will probably be able to taper more 
quickly and might follow every second or third step of this regimen and make reductions every few 
days or so. Normally the duration of the taper should not be longer than the period that the patient 
has been on the drug for people who have only taken it for a few weeks. For example, if lormetaz-
epam is taken for 3 weeks the taper should be less than 3 weeks. However, the FDA has issued a 
warning for benzodiazepines indicating that some people can experience withdrawal effects after 
just a few days of use,4 therefore necessitating slower tapering in this sub- group.
**Alternatively, these doses could be made up using liquid formulations.
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B. A moderate taper with up to 4 percentage points of GABAA occupancy between 
each step – with reductions made every 1–4 weeks.

Step rO (%)
evening dose

(mg) Formulation

1 37.8 1.5 Use tablets

2 35.8 1.375 Use ¾ tablets*

3 33.6 1.25 Use ½ tablets*

4 31.3 1.125 Use ¼ tablets*

5 28.8 1 Use tablets

6 26.2 0.875 Use ¾ tablets*

7 23.3 0.75 Use ½ tablets*

8 20.2 0.625 Use ¼ tablets*

9 16.8 0.5 Use tablets

10 13.2 0.375 Use ¾ tablets*

11 9.2 0.25 Use ½ tablets*

Switch to liquid formulation of lormetazepam (0.2mg/mL)**

12 5.6 0.15 0.75mL

13 2.0 0.05 0.25mL

14 0 0

RO = receptor occupancy
*Alternatively, these doses could be made up using liquid formulations, pre-
pared as above.
**Individual dose adjustments might be required in patients taking oral 
solution.12,13 Overall pharmacokinetic examinations conclude that 1mg of 
oral solution is equivalent to 1mg in tablet form.12 However, the oral solu-
tion peaks quicker and to a higher concentration that the drug in tablet 
form and so some patients may require 20% lower doses when transferring 
to liquid form.13
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C. A slower taper with up to 2.3 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks.

Step rO (%)
evening  

dose (mg) Formulation Step rO(%)
evening  

dose (mg) Formulation

1 37.8 1.5 Use tablets 13 18.2 0.55 2.75mL

Switch to liquid formulation of lormetazepam  
(0.2mg/mL)*

14 16.8 0.5 2.5mL

2 36.2 1.4 7mL 15 15.4 0.45 2.25mL

3 34.5 1.3 6.5mL 16 13.9 0.4 2mL

4 32.7 1.2 6mL 17 12.4 0.35 1.75mL

5 30.8 1.1 5.5mL 18 10.8 0.3 1.5mL

6 28.8 1 5mL 19 9.2 0.25 1.25mL

7 26.7 0.9 4.5mL 20 7.5 0.2 1mL

8 24.5 0.8 4mL 21 5.7 0.15 0.75mL

9 23.3 0.75 3.75mL 22 3.9 0.1 0.5mL

10 22.1 0.7 3.5mL 23 2 0.05 0.25mL

11 20.8 0.65 3.25mL 24 0 0

12 19.5 0.6 3mL

See further steps in the right-hand column

RO = receptor occupancy
*Individual dose adjustments might be required in patients taking oral solution.12,13 Overall pharmacokinetic examina-
tions conclude that 1mg of oral solution is equivalent to 1mg in tablet form.12 However, the oral solution peaks 
quicker and to a higher concentration than the drug in tablet form and so some patients may require 20% lower 
doses when transferring to liquid form.13

D. An even slower taper Some patients will be unable to taper at the slowest rates shown 
here and will need to taper by even smaller decrements, thus lengthening the overall 
period of tapering. Such a regimen could be constructed by placing intermediate steps 
in regimen C. For example, 1.5mg, 1.4mg, 1.3mg could be modified to 1.5mg, 1.45mg, 
1.4mg, 1.35mg, 1.3mg and so on. Further intermediate steps could also be added.

Micro- tapering: The tables above show how to make reductions at intervals of 1 to 
4 weeks. An alternative approach is called ‘micro- tapering’ whereby very small dose 
reductions are made every day, as explained in ‘Other considerations in tapering benzodi-
azepines and z-drugs.’ Micro- tapering rates can be calculated from the above by dividing 
the change in dose for each step by 14 or 28 days. For example, for the moderate regimen 
a reduction of 1.5mg to 1.375mg over 14 days is approximately equivalent to a 0.01mg 
reduction per day. By the end of the taper this rate will reduce to reductions of 0.007mg 
a day.18 This rate can be adjusted if withdrawal symptoms become too unpleasant.
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Switching guide from lormetazepam to diazepam: An alternative to a direct taper from 
lormetazepam is to switch to diazepam before tapering from this drug, as outlined in 
‘Switching to longer-acting benzodiazepines to taper’. A 1.5mg dose of lormetazepam 
is equivalent to 15mg diazepam1 with steps of 0.5mg of lormetazepam made every 
week (or as tolerated by the patient).

Steps evening Daily diazepam equivalent

1 1.5mg lormetazepam 15mg

2 1mg lormetazepam
5mg diazepam

15mg

3 0.5mg lormetazepam
10mg diazepam

15mg

4 15mg diazepam 15mg

Continue to taper as for 15mg diazepam (see diazepam section)
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Nitrazepam

Trade names: Mogadon, Alodorm, Dumolid, Nitrazadon, Pacisyn.
Description: Nitrazepam is a medium- potency,1,2 intermediate- acting benzodiazepine.3 
It is a positive allosteric modulator of the gamma- aminobutyric acid (GABA) type A 
receptor, which it affects by binding to the benzodiazepine binding site.4 The manufac-
turer in the UK states ‘Generally the duration of treatment varies from a few days to 
two weeks, with a maximum of four weeks; including the tapering off process’ and 
‘long- term chronic use is not recommended’.5

Withdrawal effects: Benzodiazepines carry a boxed warning from the FDA that highlights 
that physical dependence and withdrawal effects can occur when the drugs are taken ‘for 
several days to weeks, even as prescribed’.6 Not everyone who stops nitrazepam will 
experience withdrawal and some of those who do will only experience mild symptoms – 
this probably depends on drug dose, duration of use and individual factors. However, 
in a very few instances, stopping abruptly can cause seizures and can be life threatening. 
Numerous other physical, cognitive and psychological withdrawal symptoms, outlined in 
‘Withdrawal effects from benzodiazepines and z- drugs’, are possible, which can last ‘for 
several weeks to more than 12 months’ after stopping according to the FDA.5,6

Peak plasma: 2 hours.5

Half- life: 24 hours.5 The manufacturer recommends that nitrazepam be dosed once 
nightly.5 Dosing less often (including every- other- day dosing) is not recommended 
because the changes in plasma levels may precipitate withdrawal symptoms.
Receptor occupancy: The relationship between dose of nitrazepam and the occupancy 
of its major target GABAA is hyperbolic, according to the law of mass action.7,8 
Benzodiazepines demonstrate a hyperbolic relationship between dose and clinical 
effects,9 which may be relevant to withdrawal effects. Dose reductions made by linear 
amounts (e.g. 10mg, 7.5mg, 5mg, 2.5mg, 0mg) will cause slightly larger reductions in 
effect each step, which may cause increasingly severe withdrawal effects (Figure 3.19a). 
Hyperbolic tapering is required to produce linear changes in effect on receptor occu-
pancy,10 although because of the nature of the occupancy curve, this pattern is 
not substantially different from linear tapering (Figure  3.19b),9 which informs the 
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Figure 3.19 (a) Linear reductions of dose cause slighter larger reductions in effect on receptor targets sequentially, 
possibly associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic 
dose reductions. In this case the nature of the occupancy curve is such that this pattern of dose reduction does not 
differ greatly from linear reductions.
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reductions presented. The relationship was derived by converting the receptor occupancy 
curve for diazepam11 to equivalent nitrazepam dose.12

Available formulations: As tablets and liquid.

tablets

Dosage UK europe USa australia Canada

5mg ✓ ✓ – ✓ ✓

10mg – ✓ – – ✓

Liquid

Oral suspension UK europe US australia Canada

2.5mg/5mL (0.5mg/mL) ✓* – – – –

*Store in a refrigerator (2 °C – 8 °C). Protect from light. Do not freeze. The bottle should be shaken before use.13

Dilutions: To make up some of the small doses for people who need to taper slowly, 
dilution of the liquid available from the manufacturer may be required. In order to 
make a dilution a syringe will generally need to be used rather than the measuring cyl-
inder provided by the manufacturer. Adding water to the original solution may have the 
effect of precipitating nitrazepam and so a suspension might be formed.13 All dilutions 
need therefore to be shaken thoroughly before use.13 As the stability of the suspension 
cannot be assured the dilution should be used immediately and the excess discarded.

UK dilutions Solution required how to prepare solution

Doses ≥ 0.1mg 0.5mg/mL Original solution

Doses < 0.1mg 0.1mg/mL Mix 0.5mL of original solution with 2mL of water*

*Other dilutions are possible to produce different concentrations. The above is provided as an example.

Worked example: To illustrate how the volumes can be calculated in the regimens given, 
a worked example is provided. The manufacturer’s suspension comes with a measuring 
cup, but to make up small doses a syringe will have to be used instead of the measuring 
cup. To make up 0.4mg of nitrazepam the 2.5mg/5mL (0.5mg/mL) suspension can be 
used. The volume of 0.5mg/mL liquid required to give a dose of 0.4mg nitrazepam is 
0.4/0.5 = 0.8mL.
Off- label options: In order to follow the regimens suggested in some cases smaller 
doses are required than can be made using commercially available tablets where no 
liquid versions are available. Guidelines for people who cannot swallow tablets14,15 
suggest that nitrazepam tablets can be dispersed in water for administration. It 
takes more than a couple of minutes for these to disperse.15 The tablet may be 
crushed with a spoon or pestle and mortar before mixing with water to speed up 
this process. For example, water could be added to a 5mg tablet to make up a 10mL 
suspension (concentration 1mg in 2mL or 0.5mg/mL). The suspension should 
be shaken vigorously before use. As its stability cannot be assured, it should be 
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consumed immediately, and any unused suspension discarded. Some patients use 
full- fat milk to make liquid preparations. Benzodiazepines are more soluble in oil 
or fat than in water.16 When mixed with milk, some or all of the drug will dissolve 
in the milk fat. This should form an evenly dispersed emulsion when shaken vigor-
ously. The measured dose should be taken immediately after shaking and the 
remainder discarded.

Another option is to switch to diazepam (see later) or to have a suspension or 
smaller-dose tablets or capsules made up by a compounding pharmacy.
Deprescribing notes: There are two main methods for tapering from nitrazepam – a 
switch to a longer-acting benzodiazepine like diazepam or a direct taper of nitraze-
pam itself. There are no established guides to determine the rate of taper for some-
one stopping benzodiazepines. Withdrawal is known to be more severe for people 
who have used benzodiazepines which are shorter acting, for longer periods, at 
higher doses, and for those who have experienced withdrawal in the past on reduc-
ing, stopping or missing a dose.17,18 The size of the initial reduction can be estimated 
based on these factors (see ‘Tapering benzodiazepines and z-drugs in practice’), with 
patient preference also taken into account. Sometimes an even smaller reduction to 
start with may be advisable to boost a patient’s confidence that they can taper if 
performed carefully.

Each reduction should be made when the withdrawal symptoms from the previ-
ous reduction have largely resolved so that subsequent reductions do not lead to 
cumulative withdrawal symptoms. Withdrawal symptoms should not be too 
unpleasant: a rate of reduction should be aimed for that produces tolerable with-
drawal symptoms that abate within a week or two. Allowing for a sufficient obser-
vation period, reductions can therefore be made about every 1–4 weeks, depending 
on how long it takes withdrawal symptoms to resolve. If withdrawal symptoms are 
moderately severe or take longer than a couple of weeks to resolve, dose reductions 
should be postponed until symptoms resolve and then made more gradually by 
choosing a slower tapering rate. If severe withdrawal symptoms occur then the 
patient should return to a higher dose, wait until symptoms resolve and thereafter 
taper at a slower rate.

Suggested direct taper schedules for nitrazepam Please note that none of these regi-
mens should be seen as prescriptive – patients should not be compelled to adhere strictly 
to them. They are given as example regimens and are not ‘set and forget’ but should be 
modified in order to ensure that withdrawal symptoms are tolerable throughout a 
taper. For example, intermediate steps halfway between the doses listed could be added 
to make a more gradual taper. Ultimately, it is the patient’s experience of withdrawal 
that should guide the rate of taper.
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A. A faster taper with up to 4 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks*.

Step rO (%) Dose (mg) Formulation Step rO (%) Dose (mg) Formulation

1 28.8 10 Use tablets 7 9.2 2.5 Use ½ tablets**

2 26.2 8.75 Use ¾ tablets** Switch to liquid suspension (0.5mg/mL)***

3 23.3 7.5 Use ½ tablets** 8 5.6 1.5 3mL

4 20.2 6.25 Use ¼ tablets** 9 2.0 0.5 1mL

5 16.8 5 Use tablets 10 0 0

6 13.2 3.75 Use ¾ tablets**

See further steps in the right-hand column

RO = receptor occupancy
*Patients who have been on the medication for only a few weeks will probably be able to taper more quickly and might 
follow every second or third step of this regimen and make reductions every few days or so. Normally the duration of the 
taper should not be longer than the period that the patient has been on the drug for people who have only taken it for 
a few weeks. For example, if nitrazepam is taken for 3 weeks the taper should be less than 3 weeks. However, the FDA 
has issued an alert regarding dependence and withdrawal from benzodiazepines indicating that some people can experi-
ence withdrawal effects after just a few days of use,7 therefore necessitating slower tapering in these people.
**Alternatively, these could be made up using a liquid or compounded formulation.
***Either as a licenced (UK) or off- label version (elsewhere), prepared as above.

B. A moderate taper with up to 2.2 percentage points of GABAA occupancy between 
each step – with reductions made every 1–4 weeks.

Step rO (%) Dose (mg) Formulation Step rO (%) Dose (mg) Formulation

1 28.8 10 Use tablets 10 15.4 4.5 9mL

Switch to liquid suspension (0.5mg/mL)* 11 13.9 4 8mL

2 26.7 9 18mL 12 12.4 3.5 7mL

3 24.5 8 16mL 13 10.8 3 6mL

4 23.3 7.5 15mL 14 9.2 2.5 5mL

5 22.1 7 14mL 15 7.5 2 4mL

6 20.8 6.5 13mL 16 5.7 1.5 3mL

7 19.5 6 12mL 17 3.9 1 2mL

8 18.2 5.5 11mL 18 2 0.5 1mL

9 16.8 5 10mL 19 0 0

See further steps in the right-hand column

RO = receptor occupancy
*Either as a licenced (UK) or off- label version (elsewhere), prepared as above. Compounded medication is another 
option.
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C. A slower taper with up to 1.2 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks.

Step rO (%) Dose (mg) Formulation Step rO (%) Dose (mg) Formulation

1 28.8 10 Use tablets 19 12.1 3.4 6.8mL

Switch to liquid suspension (0.5mg/mL)* 20 11.5 3.2 6.4mL

2 28 9.6 19.2mL 21 10.8 3 6mL

3 27.1 9.2 18.4mL 22 10.2 2.8 5.6mL

4 26.3 8.8 17.6mL 23 9.5 2.6 5.2mL

5 25.4 8.4 16.8mL 24 8.9 2.4 4.8mL

6 24.5 8 16mL 25 8.2 2.2 4.4mL

7 23.5 7.6 15.2mL 26 7.5 2 4mL

8 22.6 7.2 14.4mL 27 6.8 1.8 3.6mL

9 21.6 6.8 13.6mL 28 6.1 1.6 3.2mL

10 20.6 6.4 12.8mL 29 5.4 1.4 2.8mL

11 19.5 6 12mL 30 4.6 1.2 2.4mL

12 18.5 5.6 11.2mL 31 3.9 1 2mL

13 17.4 5.2 10.4mL 32 3.1 0.8 1.6mL

14 16.3 4.8 9.6mL 33 2.4 0.6 1.2mL

15 15.1 4.4 8.8mL 34 1.6 0.4 0.8mL

16 13.9 4 8mL 35 0.8 0.2 0.4mL

17 13.3 3.8 7.6mL 36 0 0

18 12.7 3.6 7.2mL

See further steps in the right-hand column

RO = receptor occupancy
*Either as a licenced (UK) or off- label version (elsewhere), prepared as above. Compounded medication is another 
option.

D. An even slower taper Some patients will be unable to taper at the slowest rates 
shown here and will need to taper by even smaller decrements, thus lengthening the 
overall period of tapering. Such a regimen could be constructed by placing interme-
diate steps between those of regimen C. For example, 10mg, 9.6mg, 9.2mg could be 
modified to 10mg, 9.8mg, 9.6mg, 9.4mg, 9.2mg and so on. Further intermediate 
steps could also be added.

Micro- tapering: The tables above show how to make reductions at intervals of 1–4 weeks. 
An alternative approach is called ‘micro- tapering’ whereby very small dose reductions 
are made every day, as explained in ‘Other considerations in tapering benzodiazepines 
and z-drugs.’ Micro- tapering rates can be calculated from the above by dividing the 
change in dose for each step by 14 or 28 days. For example, for the moderate regimen 
a reduction of 10mg to 9mg over 14 days is equivalent to a reduction of 0.07mg per day. 
By the end of the moderate regimen the rate of reduction would have slowed down 
to a reduction of 0.036mg per day. The rate can be adjusted if withdrawal symptoms 
become too unpleasant.
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Switching guide from nitrazepam to diazepam: An alternative to a direct taper from 
nitrazepam is to switch to diazepam before tapering from this drug, as outlined in 
‘Switching to longer-acting benzodiazepines to taper’. A 10mg dose of nitrazepam is 
equivalent to 10mg diazepam.19 Conversions of 5mg of flurazepam can be made 
every week (or as tolerated by the patient).

Steps evening Daily diazepam equivalent

1 10mg nitrazepam 10mg

2 5mg nitrazepam
5mg diazepam

10mg

3 Stop nitrazepam
10mg diazepam

10mg

Continue to taper as for 10mg diazepam (see diazepam section).
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Oxazepam

Trade names: Serax, Alepam, Medopam, Murelax, Noripam, Opamox, Oxabenz, 
Oxapax, Oxascand, Ox- Pam, Purata, Serenid, Serepax, Seresta, Sobril.
Description: Oxazepam is a low- potency,1 short- acting benzodiazepine, which binds to 
several sites within the CNS including the limbic system and the reticular formation.2 
It is a positive allosteric modulator of the gamma- aminobutyric acid (GABA) type A 
receptor.3 The manufacturer recommends the use of the lowest effective dose for a 
period not exceeding 4 weeks.2

Withdrawal effects: Oxazepam, like other benzodiazepines, carries a boxed warning 
from the FDA that emphasises the risk of dependence and withdrawal with prolonged 
use and high doses.4 Not everyone who stops oxazepam will experience withdrawal 
effects, and some might only experience mild symptoms depending on the treatment 
duration, dose and the patient. However, the FDA warns against abrupt discontinua-
tion and sudden dose reduction due to its increased risk of withdrawal reactions with 
continued use, some of which could be life threatening.5 Numerous other physical, 
cognitive and psychological withdrawal symptoms (outlined in ‘Withdrawal effects 
from benzodiazepines and z- drugs’) are also possible, which can last ‘for several weeks 
to more than 12 months’ after stopping according to the FDA.5

Peak plasma: Oxazepam is a pharmacologically active metabolite of diazepam. Following 
administration, oxazepam is rapidly absorbed and reaches peak serum levels in 1–5 hours.2

Half- life and dosing: The mean half- life is 5–20 hours. The manufacturer recommends 
dosing 3–4 times a day for anxiety or once nightly for insomnia.2 Dosing less often 
(including every- other- day dosing) is not recommended for tapering because the changes 
in plasma levels may precipitate inter- dose withdrawal symptoms.
Receptor occupancy: The relationship between dose of oxazepam and the occupancy 
of its major target GABAA is hyperbolic according to the law of mass action.6,7 
Benzodiazepines demonstrate a hyperbolic relationship between dose and clinical 
effects,8 which may be relevant to withdrawal effects. Dose reductions made by linear 
amounts (e.g. 120mg, 90mg, 60mg, 30mg, 0mg) will cause increasingly large reduc-
tions in effect, which may cause increasingly severe withdrawal effects (Figure 3.20a). 
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Figure 3.20 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions. The final dose before stopping will need to be very small so that this step down is not larger (in terms of 
effect on receptor occupancy) than previous reductions.
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To produce equal- sized reductions in effect on receptor occupancy will require 
hyperbolically reducing doses (Figure 3.20b),9 which informs the reductions presented. 
The relationship was derived by converting the receptor occupancy curve for diaze-
pam6 to equivalent oxazepam dose.10

Available formulations: As tablets and capsules.

tablets

Dosage UK europe USa australia Canada

10mg ✓ ✓ – – ✓

15mg ✓ ✓ – ✓ ✓

30mg – – – ✓ ✓

50mg – ✓ – – –

100mg – ✓ – – –

Capsules

Dosage UK europe USa australia Canada

10mg – – ✓ – –

15mg – – ✓ – –

30mg – – ✓ – –

Off-  label options: In order to follow the regimens suggested in some cases, smaller doses 
are required than can be made using commercially available tablets and capsules where 
no liquid versions are available. Guidelines for people who cannot swallow tablets (e.g. 
NEWT guidelines in the UK based on advice from the manufacturer or local hospital 
guidance)11 advise to change to the liquid formulation of diazepam. Another option 
would be to disperse oxazepam tablets in water. The tablets will disintegrate easily in 
water.11 For example, water could be added to a 10mg tablet to make up 10mL suspen-
sion with concentration of 1mg/mL. The suspension should be shaken vigorously or 
mixed well before administration. As its stability cannot be assured it should be con-
sumed immediately, and any unused suspension discarded. Some patients use full- fat 
milk to make liquid preparations. Benzodiazepines are more soluble in oil or fat than in 
water.12 When mixed with milk, some or all of the drug will dissolve in the milk fat. This 
should form an evenly dispersed emulsion when shaken vigorously. The measured dose 
should be taken immediately after shaking and the remainder discarded.

Other options to make up small doses include having a compounding pharmacy 
make up a suspension or smaller dose suspensions or tablets, including the option of 
‘tapering strips’.13

Worked example: To illustrate how the volumes can be calculated for the regimens given 
below, a worked example is provided. To make up 0.4mg of oxazepam a 1mg/mL sus-
pension can be used, prepared as above. The volume of 1mg/mL liquid required to give 
a dose of 0.4mg oxazepam is 0.4/1 = 0.4mL.
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Deprescribing notes: There are two main methods for tapering from oxazepam  – a 
switch to diazepam or a direct taper of oxazepam itself. There are no established guides 
to determine the rate of taper for someone stopping benzodiazepines. Withdrawal is 
known to be more severe for people who have used benzodiazepines which are shorter 
acting, for longer periods, at higher doses, and for those who have experienced with-
drawal in the past on reducing, stopping or missing a dose.12,14 The size of the initial 
reduction can be estimated based on these factors (see ‘Tapering benzodiazepines and 
z-drugs in practice’), with patient preference also taken into account. Sometimes an 
even smaller reduction to start with may be advisable to boost a patient’s confidence 
that they can taper if performed carefully.

Each reduction should be made when the withdrawal symptoms from the previous 
reduction have largely resolved so that subsequent reductions do not lead to cumulative 
withdrawal symptoms. Withdrawal symptoms should not be too unpleasant: a rate of 
reduction should be aimed for that produces tolerable withdrawal symptoms that abate 
within a week or two. Allowing for a sufficient observation period, reductions can 
therefore be made about every 1–4 weeks, depending on how long it takes withdrawal 
symptoms to resolve. If withdrawal symptoms are moderately severe or take longer 
than a couple of weeks to resolve, dose reductions should be postponed until symptoms 
resolve and then made more gradually by choosing a slower tapering rate. If severe 
withdrawal symptoms occur then the patient should return to a higher dose, wait until 
symptoms resolve and thereafter taper at a slower rate.
Suggested direct taper schedules for oxazepam: Please note that none of these regimens 
should be seen as prescriptive – patients should not be compelled to strictly adhere to 
them. They are given as example regimens and are not ‘set and forget’ but should be 
modified in order to ensure that withdrawal symptoms are tolerable throughout a 
taper. For example, intermediate steps halfway between the doses listed could be added 
to make a more gradual taper. Ultimately, it is the patient’s experience of withdrawal 
that should guide the rate of taper.
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A. A faster taper with up to 5.2 percentage points of GABAA occupancy between each step – with reductions made every 1–4 weeks.*

Step rO (%)
aM  
(mg)

pM 
(mg)

Night 
(mg)

total daily 
dose (mg) Form Step rO (%)

aM  
(mg)

pM 
(mg)

Night 
(mg)

total daily  
dose (mg) Form

1 70.8 40 40 40 120 Use tabs or caps 13 31.3 7.5 7.5 7.5 22.5 Liquid**

2 66.9 30 30 40 100 Use tabs or caps 14 28.8 7.5 5 7.5 20 Liquid**

3 61.8 30 20 30 80 Use tabs or caps 15 26.2 5 5 7.5 17.5 Liquid**

4 58.6 20 20 30 70 Use tabs or caps 16 23.3 5 5 5 15 Liquid**

5 54.8 20 20 20 60 Use tabs or caps 17 20.2 5 2.5 5 12.5 Liquid**

6 50.3 20 10 20 50 Use tabs or caps 18 16.8 2.5 2.5 5 10 Liquid**

7 47.7 15 10 20 45 Use tabs or caps 19 13.2 2.5 2.5 2.5 7.5 Liquid**

8 44.7 15 10 15 40 Use tabs or caps 20 9.2 1.25 1.25 2.5 5 Liquid

9 41.5 10 10 15 35 Use tabs or caps 21 7.1 1.25 1.25 1.25 3.75 Liquid

10 37.8 10 10 10 30 Use tabs or caps 22 4.8 1.25 0 1.25 2.5 Liquid

Switch to liquid oxazepam (1mg/mL) 23 2.5 0 0 1.25 1.25 Liquid

11 35.8 10 7.5 10 27.5 Liquid** 24 0 0 0 0 0

12 33.6 7.5 7.5 10 25 Liquid**

See further steps in the right-hand column

RO = receptor occupancy, caps = capsules, tabs = tablets
*Patients who have been on the medication for only a few weeks will probably be able to taper more quickly and might follow every second or third step of this regimen and make 
reductions every few days or so. Normally the duration of the taper should not be longer than the period that the patient has been on the drug for people who have only taken it 
for a few weeks. For example, if oxazepam is taken for 3 weeks, the taper should be less than 3 weeks. However the FDA has issued an warning for benzodiazepines indicating that 
some people can experience withdrawal effects after just a few days of use,12 therefore necessitating slower tapering in this sub- group.
**Alternatively, these doses can be made up by half or quarter tablet portions or compounded medication.
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B. A moderate taper with up to 2.8 percentage points of GABAA occupancy between each step – with reductions made every 
1–4 weeks.

Step rO (%)
aM  
(mg)

pM
(mg)

Night
(mg)

total daily 
dose (mg) Form Step rO (%)

aM  
(mg)

pM
(mg)

Night 
 (mg)

total daily 
dose (mg) Form

1 70.8 40 40 40 120 Use tabs or caps 21 33.6 8 8 9 25 Liquid

2 69 35 35 40 110 Use tabs or caps 22 31.8 8 7 8 23 Liquid

3 66.9 35 30 35 100 Use tabs or caps 23 29.8 7 7 7 21 Liquid

4 64.6 30 30 30 90 Use tabs or caps 24 27.8 6 6 7 19 Liquid

5 61.8 25 25 30 80 Use tabs or caps 25 25.6 6 5 6 17 Liquid

6 60.3 25 25 25 75 Use tabs or caps 26 23.5 5 5 5.2 15.2 Liquid

7 58.6 25 20 25 70 Use tabs or caps 27 21.6 4.4 4.4 4.8 13.6 Liquid

8 56.8 20 20 25 65 Use tabs or caps 28 19.5 4 4 4 12 Liquid

9 54.8 20 20 20 60 Use tabs or caps 29 17.4 3.6 3.2 3.6 10.4 Liquid

10 52.7 20 15 20 55 Use tabs or caps 30 15.1 2.8 2.8 3.2 8.8 Liquid

11 50.3 15 15 20 50 Use tabs or caps 31 13.3 2.4 2.4 2.8 7.6 Liquid

Switch to liquid oxazepam (1mg/mL) 32 12.1 2.4 2 2.4 6.8 Liquid

12 48.2 15 15 16 46 Liquid 33 10.8 2 2 2 6 Liquid

13 46 14 14 14 42 Liquid 34 9.5 1.6 1.6 2 5.2 Liquid

14 44.1 13 12 14 39 Liquid 35 8.2 1.6 1.2 1.6 4.4 Liquid

15 42.8 12 12 13 37 Liquid 36 6.8 1.2 1.2 1.2 3.6 Liquid

16 41.5 12 11 12 35 Liquid 37 5.4 0.8 0.8 1.2 2.8 Liquid

17 40 11 11 11 33 Liquid 38 3.9 0.8 0.4 0.8 2 Liquid

18 38.6 10 10 11 31 Liquid 39 2.4 0.4 0.4 0.4 1.2 Liquid

19 37 10 9 10 29 Liquid 40 0.8 0.2 0 0.2 0.4 Liquid

20 35.3 9 9 9 27 Liquid 41 0 0 0 0 0

See further steps in the right-hand column

RO = receptor occupancy, caps = capsules, tabs = tablets
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C. A slower taper with up to 1.4 percentage points of GABAA occupancy between each step – with reductions made every 1–4 weeks.

Step rO (%)
aM  
(mg)

pM
(mg)

Night 
(mg)

total daily 
dose (mg) Form Step rO (%)

aM  
(mg)

pM
(mg)

Night  
(mg)

total daily 
dose (mg) Form

1 70.8 40 40 40 120 Use tabs or caps 22 49.3 16 15 17 48 Liquid

2 70 40 35 40 115 Use tabs or caps 23 48.2 15 15 16 46 Liquid

3 69 35 35 40 110 Use tabs or caps 24 47.1 14 14 16 44 Liquid

4 68 35 35 35 105 Use tabs or caps 25 46 14 14 14 42 Liquid

5 66.9 35 30 35 100 Use tabs or caps 26 44.7 14 12 14 40 Liquid

6 65.8 30 30 35 95 Use tabs or caps 27 44.1 13 12 14 39 Liquid

7 64.6 30 30 30 90 Use tabs or caps 28 43.5 13 12 13 38 Liquid

8 63.2 30 25 30 85 Use tabs or caps 29 42.8 12 12 13 37 Liquid

9 61.8 25 25 30 80 Use tabs or caps 30 42.2 12 12 12 36 Liquid

10 61.1 25 25 27.5 77.5 Use ¼ tablets* 31 41.5 12 11 12 35 Liquid

11 60.3 25 25 25 75 Use tabs or caps 32 40.8 11 11 12 34 Liquid

12 59.5 25 22.5 25 72.5 Use ¼ tablets* 33 40 11 11 11 33 Liquid

13 58.6 22.5 22.5 25 70 Use ¼ tablets* 34 39.3 11 10 11 32 Liquid

14 57.7 22.5 22.5 22.5 67.5 Use ¼ tablets* 35 38.6 10 10 11 31 Liquid

15 56.8 22.5 20 22.5 65 Use ¼ tablets* 36 37.8 10 10 10 30 Liquid

16 55.9 20 20 22.5 62.5 Use ¼ tablets* 37 37 10 9 10 29 Liquid

17 54.8 20 20 20 60 Use tabs or caps 38 36.2 9 9 10 28 Liquid

18 53.8 20 17.5 20 57.5 Use ¼ tablets* 39 35.3 9 9 9 27 Liquid

19 52.7 17.5 17.5 20 55 Use ¼ tablets* 40 34.5 9 8 9 26 Liquid

20 51.5 17.5 17.5 17.5 52.5 Use ¼ tablets* 41 33.6 8 8 9 25 Liquid

21 50.3 17.5 15 17.5 50 Use ¼ tablets* 42 32.7 8 8 8 24 Liquid

Switch to liquid oxazepam (1mg/mL) 43 31.8 8 7 8 23 Liquid

See further steps in the right-hand column (Continued )
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Step rO (%)
aM  
(mg)

pM
(mg)

Night 
(mg)

total daily 
dose (mg) Form Step rO (%)

aM  
(mg)

pM
(mg)

Night  
(mg)

total daily 
dose (mg) Form

44 30.8 7 7 8 22 Liquid 63 12.1 2.4 2 2.4 6.8 Liquid

45 29.8 7 7 7 21 Liquid 64 11.5 2 2 2.4 6.4 Liquid

46 28.8 7 6 7 20 Liquid 65 10.8 2 2 2 6 Liquid

47 27.8 6 6 7 19 Liquid 66 10.2 2 1.6 2 5.6 Liquid

48 26.7 6 6 6 18 Liquid 67 9.5 1.6 1.6 2 5.2 Liquid

49 25.6 6 5 6 17 Liquid 68 8.9 1.6 1.6 1.6 4.8 Liquid

50 24.5 5 5 6 16 Liquid 69 8.2 1.6 1.2 1.6 4.4 Liquid

51 23.5 5 5 5.2 15.2 Liquid 70 7.5 1.2 1.2 1.6 4 Liquid

52 22.6 4.8 4.8 4.8 14.4 Liquid 71 6.8 1.2 1.2 1.2 3.6 Liquid

53 21.6 4.4 4.4 4.8 13.6 Liquid 72 6.1 1.2 0.8 1.2 3.2 Liquid

54 20.6 4 4 4.8 12.8 Liquid 73 5.4 0.8 0.8 1.2 2.8 Liquid

55 19.5 4 4 4 12 Liquid 74 4.6 0.8 0.8 0.8 2.4 Liquid

56 18.5 3.6 3.6 4 11.2 Liquid 75 3.9 0.8 0.4 0.8 2 Liquid

57 17.4 3.6 3.2 3.6 10.4 Liquid 76 3.1 0.4 0.4 0.8 1.6 Liquid

58 16.3 3.2 3.2 3.2 9.6 Liquid 77 2.4 0.4 0.4 0.4 1.2 Liquid

59 15.1 2.8 2.8 3.2 8.8 Liquid 78 1.6 0.4 0 0.4 0.8 Liquid

60 13.9 2.8 2.4 2.8 8 Liquid 79 0.8 0.2 0 0.2 0.4 Liquid

61 13.3 2.4 2.4 2.8 7.6 Liquid 80 0 0 0 0 0

62 12.7 2.4 2.4 2.4 7.2 Liquid

See further steps in the right-hand column

RO = receptor occupancy, caps = capsules, tabs = tablets

(Continued )
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D. An even slower taper Some patients will be unable to taper at the slowest rates shown 
here and will need to taper by even smaller decrements, thus lengthening the overall period 
of tapering. Such a regimen could be constructed by placing intermediate steps in regimen 
C. For example, 120mg, 115mg, 110mg, 0mg could be modified to 120mg, 117.5mg, 
115mg, 112.5mg, 110mg and so on. Further intermediate steps could also be added.

Micro- tapering: The tables show how to make reductions at intervals of 1–4 weeks. An 
alternative approach is called ‘micro- tapering’ whereby very small dose reductions are 
made every day, as explained in ‘Other considerations in tapering benzodiazepines and 
z-drugs.’ Micro- tapering rates can be calculated from the above by dividing the change 
in dose for each step by 14 or 28 days. For example, for the moderate regime, a reduc-
tion of 120mg to 110mg over 14 days is equivalent to a reduction of 0.7mg per day, or 
0.24mg per dose (when the drug is taken three times a day). By the end of the taper this 
rate will reduce to reductions of 0.03mg per day.15 This rate can be adjusted if with-
drawal symptoms become too unpleasant.
Switching guide from oxazepam to diazepam: An alternative to a direct taper from 
oxazepam is to switch to diazepam before tapering from this drug, as outlined in 
‘Switching to longer-acting benzodiazepines to taper’. A 30mg dose of oxazepam is 
equivalent to 15mg diazepam with steps of 20mg of oxazepam16 made every week (or 
as tolerated by the patient).

Steps Morning afternoon evening
Daily diazepam 

equivalent

1 40mg oxazepam 40mg oxazepam 40mg oxazepam 60mg

2 40mg oxazepam 20mg oxazepam 
10mg diazepam

40mg oxazepam 60mg

3 20mg oxazepam/ 
10mg diazepam

20mg oxazepam 
10mg diazepam

40mg oxazepam 60mg

4 20mg oxazepam/ 
10mg diazepam

20mg oxazepam 
10mg diazepam

20mg oxazepam 
10mg diazepam

60mg

5 20mg oxazepam/ 
10mg diazepam

Stop oxazepam 
20mg diazepam

20mg oxazepam 
10mg diazepam

60mg

6 Stop oxazepam/ 
20mg diazepam

20mg diazepam 20mg oxazepam 
10mg diazepam

60mg

7 20mg diazepam 20mg diazepam Stop oxazepam
20mg diazepam

60mg

Continue to taper as for 60mg diazepam (see diazepam section).
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Quazepam

Trade names: Doral, Quiedorm.
Description Quazepam is a medium- potency,1 intermediate-  to long- acting 
 benzodiazepine.2 Quazepam potentiates the effect of GABA by acting on the 
GABAA receptor.3

Withdrawal effects: Quazepam, as for other benzodiazepines, carries a boxed warning 
from the FDA that highlights that physical dependence and withdrawal effects can 
occur when the drug is taken ‘for several days to weeks, even as prescribed’.2,4 Not eve-
ryone who stops quazepam will experience withdrawal and some of those who do will 
only experience mild symptoms – this probably depends on drug dose, duration of use 
and individual factors. However, in a very few instances, stopping abruptly can cause 
seizures and can be life threatening. Numerous other physical, cognitive and psycho-
logical withdrawal symptoms, outlined in ‘Withdrawal effects from benzodiazepines 
and z- drugs’, are also possible which can last ‘for several weeks to more than 12 months’ 
after stopping according to the FDA.2,4

Peak plasma: 2 hours.2

Half- life: 39 hours and 73 hours for its metabolites.2 The long half- life may enable less 
often than once- a- day dosing during tapering, but in some patients this might precipi-
tate withdrawal effects.
Receptor occupancy: The relationship between dose of quazepam and the occupancy 
of its major target GABAA is hyperbolic (as a consequence of the law of mass action).5,6 
Benzodiazepines demonstrate a hyperbolic relationship between dose and clinical 
effects,7 which may be relevant to withdrawal effects. Dose reductions made by linear 
amounts (e.g. 15mg, 11.25mg, 7.5mg, 3.75mg, 0mg) will cause slightly larger reduc-
tions in effect each step, which may cause increasingly severe withdrawal effects 
(Figure 3.21a). Hyperbolic tapering is required to produce linear changes in effect on 
receptor occupancy, although because of the nature of the occupancy curve for quazepam, 
this pattern is not substantially different from linear tapering (Figure 3.21b),8 which 
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Figure 3.21 (a) Linear reductions of dose cause slighter larger reductions in effect on receptor targets sequentially, 
possibly associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic 
dose reductions. In this case the nature of the occupancy curve is such that this pattern of dose reduction does not 
differ greatly from linear reductions.
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informs the reductions presented. The relationship was derived by converting the recep-
tor occupancy curve for diazepam5 to the equivalent quazepam dose.9

Available formulations: As tablets.

tablets

Dosage UK europe USa australia Canada

7.5mg – – ✓ – –

15mg – – ✓ – –

Off- label options: In order to follow the regimens suggested, smaller doses are required 
than can be made using commercially available tablets and capsules (where no liquid 
versions of the medication are available). Quazepam tablets will disintegrate in 
water (or juice).10 The disintegration process can be sped up by crushing the tablet 
with a spoon or pestle and mortar. For example, water could be added to a 7.5mg 
tablet to make up a 7.5mL suspension (concentration of 1mg/mL). The suspension 
should be shaken vigorously or stirred before use to aid dispersal so that the drug is 
distributed within the liquid. The measured dose should be taken before settling 
occurs. As stability cannot be assured, the dose should be consumed immediately, 
and any unused suspension discarded. Benzodiazepines are more soluble in oil or fat 
than in water.11 When mixed with full- fat milk, some or all of the drug will dissolve 
in the milk fat. This should form an evenly dispersed emulsion when shaken vigor-
ously. The measured dose should be taken immediately after shaking and the remain-
der discarded.

Another option is to switch to diazepam (see later) or to have a suspension, or 
small-dose tablets or capsules made up by a compounding pharmacy.
Worked example: To illustrate how the volumes can be calculated in the regimens given 
below, a worked example is provided. To make up 0.5mg of quazepam a 1mg/mL sus-
pension can be used, prepared as above. The volume of 1mg/mL liquid required to give 
a dose of 0.5mg quazepam is 0.5/1 = 0.5mL.
Deprescribing notes: There are two main methods for tapering from quazepam – a 
switch to a longer- acting benzodiazepine like diazepam (see below) or a direct taper 
of quazepam itself. There are no established guides to determine the rate of taper for 
someone stopping benzodiazepines. Withdrawal is known to be more severe for peo-
ple who have used benzodiazepines with shorter half- lives, for longer periods, at 
higher doses, and for those who have experienced withdrawal in the past on reduc-
ing, stopping or missing a dose.12,13 The size of the initial reduction can be estimated 
based on these factors (see ‘Tapering benzodiazepines and z-drugs in practice’), with 
patient preference also taken into account. Sometimes an even smaller reduction to 
start with may be advisable to boost a patient’s confidence that they are able taper if 
performed carefully.

Each reduction should be made when the withdrawal symptoms from the previ-
ous reduction have largely resolved so that subsequent reductions do not lead to 
cumulative withdrawal symptoms. Withdrawal symptoms should not be too 
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unpleasant: a rate of reduction should be aimed for that produces tolerable with-
drawal symptoms that abate within a week or two. Allowing for a sufficient obser-
vation period, reductions can therefore be made about every 1–4 weeks, depending 
on how long it takes withdrawal symptoms to resolve. If withdrawal symptoms are 
moderately severe or take longer than a couple of weeks to resolve, dose reductions 
should be postponed until symptoms resolve and then made more gradually by 
choosing a slower tapering rate. If severe withdrawal symptoms occur, then the 
patient should return to a higher dose, wait until symptoms resolve and thereafter 
taper at a slower rate.
Suggested direct taper schedules for quazepam: Please note that none of these regimens 
should be seen as prescriptive – patients should not be compelled to adhere strictly to 
them. They are given as example regimens and are not ‘set and forget’ but should be 
modified in order to ensure that withdrawal symptoms are tolerable throughout a 
taper. For example, intermediate steps halfway between the doses listed could be added 
to make a more gradual taper. Ultimately, it is the patient’s experience of withdrawal 
that should guide the rate of taper.

A. A faster taper with up to 3.1 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks*.

Step rO (%) total daily dose (mg) Form

1 23.3 15 Use tablets

2 21.0 13.125 Use ¾ tablets**

3 18.5 11.25 Use ½ tablets**

4 16.0 9.375 Use ¼ tablets**

5 13.2 7.5 Use tablets

6 10.2 5.625 Use ¾ tablets**

7 7.1 3.75 Use ½ tablets**

Switch to liquid quazepam (1mg/mL)***

8 5.2 2.7 2.7mL

9 2.6 1.3 1.3mL

10 0 0

RO = receptor occupancy
*Patients who have been on the medication for only a few weeks will probably be 
able to taper more quickly and might follow every second or third step of this regi-
men and make reductions every few days or so. Normally the duration of the 
taper should not be longer than the period that the patient has been on the drug 
for people who have only taken it for a few weeks. For example, if quazepam is 
taken for 3 weeks, the taper should be less than 3 weeks. However, the FDA has 
issued an alert regarding dependence and withdrawal from benzodiazepines indi-
cating that some people can experience withdrawal effects after just a few days 
of use,13 therefore necessitating slower tapering.
**Alternatively, these doses can be made up using a liquid preparation.
***Preparation as indicated above.
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B. A moderate taper with up to 1.5 percentage points of GABAA occupancy between 
each step – with reductions made every 1–4 weeks.

Step rO (%) total daily dose (mg) Form Step rO (%) total daily dose (mg) Form

1 23.3 15 Use tablets 11 11 6.1 6.1mL

Switch to liquid quazepam (1mg/mL)** 12 9.8 5.3 5.3mL

2 22.1 14 14mL 13 8.6 4.6 4.6mL

3 20.8 13 13mL 14 7.4 3.9 3.9mL

4 19.6 12 12mL 15 6.1 3.2 3.2mL

5 18.4 11.1 11.1mL 16 4.9 2.5 2.5mL

6 17.2 10.2 10.2mL 17 3.7 1.8 1.8mL

7 15.9 9.3 9.3mL 18 2.5 1.2 1.2mL

8 14.7 8.5 8.5mL 19 1.2 0.6 0.6mL

9 13.5 7.7 7.7mL 20 0 0 –

10 12.3 6.9 6.9mL

See further steps in the right-hand column

RO = receptor occupancy
*Preparation as indicated above.
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C. A slower taper with up to 0.8 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks.

Step rO (%) total daily dose (mg) Formulation Step rO(%) total daily dose (mg) Formulation

1 23.3 15 Use tablets 21 11.3 6.3 6.3mL

Switch to liquid quazepam (1mg/mL)** 22 10.8 5.9 5.9mL

2 22.7 14.5 14.5mL 23 10.2 5.5 5.5mL

3 22.1 14 14mL 24 9.6 5.1 5.1mL

4 21.5 13.5 13.5mL 25 9 4.8 4.8mL

5 20.9 13.1 13.1mL 26 8.4 4.5 4.5mL

6 20.3 12.6 12.6mL 27 7.8 4.2 4.2mL

7 19.7 12.1 12.1mL 28 7.2 3.8 3.8mL

8 19.1 11.7 11.7mL 29 6.6 3.5 3.5mL

9 18.5 11.2 11.2mL 30 6 3.1 3.1mL

10 17.9 10.8 10.8mL 31 5.4 2.8 2.8mL

11 17.3 10.3 10.3mL 32 4.8 2.5 2.5mL

12 16.7 9.9 9.9mL 33 4.2 2.2 2.2mL

13 16.1 9.5 9.5mL 34 3.6 1.8 1.8mL

14 15.5 9.1 9.1mL 35 3 1.5 1.5mL

15 14.9 8.7 8.7mL 36 2.4 1.2 1.2mL

16 14.3 8.3 8.3mL 37 1.8 0.9 0.9mL

17 13.7 7.9 7.9mL 38 1.2 0.6 0.6mL

18 13.1 7.5 7.5mL** 39 0.6 0.3 0.3mL

19 12.5 7.1 7.1mL 40 0 0 0

20 11.9 6.7 6.7mL

See further steps in the right-hand column

RO = receptor occupancy
*Preparation as indicated above.
**Alternatively, this could be made up by a tablet.

D. An even slower taper Some patients will be unable to taper at the slowest rates shown 
here and will need to taper by even smaller decrements, thus lengthening the overall 
period of tapering. Such a regimen could be constructed by placing intermediate steps in 
regimen C. For example, 15mg, 14.5mg, 14mg could be modified to be 15mg, 14.75mg, 
14.5mg, 14.25mg, 14mg and so on. Further intermediate steps could also be added.

Micro- tapering: The tables given show how to make reductions at intervals of 1–4 weeks. 
An alternative approach is called ‘micro- tapering’ whereby very small dose reductions are 
made every day, as explained in ‘Other considerations in tapering benzodiazepines and 
z-drugs.’ Micro- tapering rates can be calculated from the above by dividing the change in 
dose for each step by 14 or 28 days. For example, for the moderate regime, a reduction 
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of 15mg to 14mg over 14 days is equivalent to a 0.07mg reduction per day. By the end of 
this regimen the rate of reduction would have slowed down to a reduction of 0.04mg 
each day. The rate can be adjusted if withdrawal symptoms become too unpleasant.

Switching guide from quazepam to diazepam An alternative to a direct taper from 
quazepam is to switch to diazepam before tapering from this drug, as outlined in 
‘Switching to longer-acting benzodiazepines to taper’. A 1mg dose of quazepam is equiv-
alent to 0.5mg of diazepam.14 Switching could be performed in steps made every week 
(or as tolerated by the patient).

Steps evening Daily diazepam equivalent

Start 15mg quazepam 7.5mg

1 5mg quazepam
5mg diazepam

7.5mg

2 Stop quazepam
7.5mg diazepam

7.5mg

Taper from 7.5mg of diazepam (see diazepam section)
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temazepam

Trade names: Restoril, Euhypnos, Normison, Temaze, Tenox.
Description: Temazepam is a low- potency benzodiazepine.1 It increases the affinity of 
GABA for the GABAA receptor by binding to the central benzodiazepine receptor.2 It is 
indicated for the short- term management of sleep disturbances.3 The manufacturer in 
the UK recommends use for the shortest possible time and no longer than 4 weeks, 
including the tapering off process.3

Withdrawal effects: Temazepam, like other benzodiazepines, carries a boxed warning 
from the FDA, which highlights risk of dependence and withdrawal especially with 
longer duration of treatment and the use of high doses.4 Not everyone who stops temaz-
epam will experience withdrawal effects, and some might only experience mild symp-
toms depending on the treatment duration, dose and the patient. However, the FDA 
warns against abrupt discontinuation and sudden dose reduction due to increased risk 
of acute withdrawal reactions, which can occasionally be life threatening.4 Numerous 
other physical, cognitive and psychological withdrawal symptoms, outlined in 
‘Withdrawal effects from benzodiazepines and z- drugs’, are also possible which can last 
‘for several weeks to more than 12 months’ after stopping according to the FDA.4 The 
manufacturer warns that withdrawal symptoms from temazepam can include ‘head-
aches, muscle pain, extreme anxiety, tension, restlessness, confusion and irritability. In 
severe cases the following symptoms may occur: derealisation, depersonalisation, 
hyperacusis, numbness and tingling of the extremities, hypersensitivity to light, noise 
and physical contact, hallucinations or epileptic seizures’.3

Peak plasma: Following administration, temazepam is rapidly absorbed and reaches 
peak plasma concentration after 1.2 to 1.6 hours.5

Half- life and dosing: The reported half- life for night administration is between 5.3 and 
11.5 hours. A longer half- life, of up to 15 hours, has been observed in the elderly.3 The 
manufacturer recommends taking the drug once at night. Dosing less often (including 
every- other- day dosing) is not recommended for the tapering process because the 
changes in plasma levels produced may precipitate withdrawal symptoms.
Receptor occupancy: The relationship between dose of temazepam and the occupancy of its 
major target GABAA is hyperbolic (according to the law of mass action).6,7 Benzodiazepines 
demonstrate a hyperbolic relationship between dose and clinical effects,8 which may be 
relevant to withdrawal effects. Dose reductions made by linear amounts (e.g. 30mg, 22.5mg, 
15mg, 7.5mg, 0mg) will cause increasingly large reductions in effect that may cause increas-
ingly severe withdrawal effects (Figure 3.22a). To produce equal- sized reductions in effect 
on receptor occupancy will require hyperbolically reducing doses (Figure 3.23b),9 which 
informs the reductions presented. The relationship was derived by converting the receptor 
occupancy curve for diazepam10 to the equivalent temazepam dose.11

Available formulations: As tablets, capsules and liquid

tablets

Dosage UK europe USa australia Canada

10mg ✓ – – ✓ –

20mg ✓ – – – –
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Capsules

Dosage UK europe USa australia Canada

7.5mg – – ✓ – –

10mg – ✓ – – –

15mg – – ✓ – ✓

20mg – ✓ – – –

22.5mg – – ✓ – ✓

30mg – – ✓ – –

Liquid

Dosage UK europe USa australia Canada

10mg/5mL (2mg/mL) ✓ – – – –

Off- label options: In order to follow the regimens suggested, sometimes smaller doses 
are required than can be made using commercially available tablets and capsules (where 
no liquid versions of the medication are available). Guidelines for people who cannot 
swallow tablets (e.g. the NEWT guidelines)12 advise using the oral solution and suggest 
that tablets not be crushed owing to the insoluble nature of temazepam (an odd reason 
to give). Other individual hospital guidance advises that temazepam tablets will disin-
tegrate in water in greater than 2 minutes.13 For example, water could be added to a 
10mg tablet to make up a 10mL suspension (concentration 1mg/mL). The suspension 
should be shaken vigorously or stirred before use to aid dispersal so that the drug is 
distributed within the liquid. The measured dose should be taken before settling occurs. 
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Figure 3.22 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions, slightly different from linear reductions in this case. The final dose before stopping will need to be small 
so that this step down is not larger (in terms of effect on receptor occupancy) than previous reductions.
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As stability cannot be assured, the dose should be consumed immediately, and any 
unused suspension discarded.

Benzodiazepines are more soluble in oil or fat than in water.14 When mixed with full- 
fat milk, some or all of the drug will dissolve in the milk fat. This should form an evenly 
dispersed emulsion when shaken vigorously. The measured dose should be taken imme-
diately after shaking and the remainder discarded. Capsules that contain powder can be 
opened and mixed with water, and shaken to disperse. Capsules containing a gel cannot 
be easily mixed with water. Another option is to switch to diazepam (see later) or to 
have a suspension or smaller dose capsules or tablets made up by a compounding phar-
macy – one example is ‘tapering strips’.15

Worked example: To illustrate how the volumes can be calculated in the regimens given, 
a worked example is provided. To make up 0.6mg of temazepam the 2mg/mL suspen-
sion can be used. The volume of 1mg/mL liquid required to give a dose of 0.6mg of 
temazepam is 0.6/1 = 0.6mL.
Deprescribing notes: There are two main methods for tapering from temazepam – a 
switch to diazepam or a direct taper of temazepam itself. There are no established 
guides to determine the rate of taper for someone stopping benzodiazepines. Withdrawal 
is known to be more severe for people who have used benzodiazepines which are 
shorter acting, for longer periods, at higher doses, in the elderly, and for those who have 
experienced withdrawal in the past on reducing, stopping or missing a dose.16,17 The 
size of the initial reduction can be estimated based on these factors (see ‘Tapering 
benzodiazepines and z-drugs in practice’), with patient preference also taken into 
account. Sometimes an even smaller reduction to start with may be advisable to boost 
a patient’s confidence that they can taper if performed carefully.

Each reduction should be made when the withdrawal symptoms from the previ-
ous reduction have largely resolved so that subsequent reductions do not lead to 
cumulative withdrawal symptoms. Withdrawal symptoms should not be too 
unpleasant: a rate of reduction should be aimed for that produces tolerable with-
drawal symptoms that abate within a week or two. Allowing for a sufficient obser-
vation period, reductions can therefore be made about every 1–4 weeks, depending 
on how long it takes withdrawal symptoms to resolve. If withdrawal symptoms are 
moderately severe or take longer than a couple of weeks to resolve, dose reductions 
should be postponed until symptoms resolve and then made more gradually by 
choosing a slower tapering rate. If severe withdrawal symptoms occur, then the 
patient should return to a higher dose, wait until symptoms resolve and thereafter 
taper at a slower rate.
Suggested direct taper schedules for temazepam: Please note that none of these regi-
mens should be seen as prescriptive – patients should not be compelled to strictly 
adhere to them. They are given as example regimens and are not ‘set and forget’ but 
should be modified in order to ensure that withdrawal symptoms are tolerable 
throughout a taper. For example, intermediate steps halfway between the doses 
listed could be added to make a more gradual taper. Ultimately, it is the patient’s 
experience of withdrawal that should guide the rate of taper. Note that two taper-
ing regimens are given. This is due to different formulations availability in the UK 
and USA.
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USA tapering regimens

A. A faster taper with up to 8 percentage points of GABA- A occupancy between each 
step – with reductions made every 1– 4 weeks.*

Step rO (%)
evening dose  

(mg) Formulation

1 37.8 30 Use capsules

2 31.3 22.5 Use capsules

3 23.3 15 Use capsules

Switch to temazepam liquid (1mg/mL)**

4 18.5 11.3 11.3mL

5 13.2 7.5 7.5mL*** 

6 7.1 3.8 3.8mL

7 0 0

RO = receptor occupancy
*Patients who have been on the medication for only a few weeks will prob-
ably be able to taper more quickly and might follow every second or third 
step of this regimen and make reductions every few days or so. Normally the 
duration of the taper should not be longer than the period that the patient 
has been on the drug for people who have only taken it for a few weeks. For 
example, if temazepam is taken for three weeks the taper should be less than 
3 weeks. However the FDA has issued an warning for benzodiazepines 
indicating that some people can experience withdrawal effects after just a 
few days of use,18 therefore necessitating slower tapering in this sub- group.
**Prepared as above. Alternatively compounded medication could be 
used to make up these doses.
***Alternatively, capsules could be used to make up these doses.

B. A moderate taper with up to 5 percentage points of GABA- A occupancy between 
each step – with reductions made every 1–4 weeks.

Step rO (%)
evening dose
(mg) Formulation

1 37.8 30 Use capsules

Switch to temazepam liquid (1mg/mL)*

2 34.7 26.3 26.3mL

3 31.3 22.5 22.5mL**

4 27.5 18.8 18.8mL

5 23.3 15 15mL**

6 21 11.3 11.3mL

7 16 9.4 9.4mL

8 13.2 7.5 7.5mL**

9 10.2 5.6 5.6mL

10 7.1 3.8 3.8mL

11 3.7 1.9 1.9mL

12 0 0 0

RO = receptor occupancy
* Prepared as above. Alternatively compounded medication could be 
used to make up these doses.
**Alternatively, capsules could be used to make up these doses.
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C. A slower taper with up to 2 percentage points of GABA-A occupancy between each 
step -  with reductions made every 1–4 weeks.

Step rO (%)
evening dose
(mg) Formulation Step rO (%)

evening dose
(mg) Formulation

1 37.8 30 Use tablets 13 19.5 12 12mL

Switch to temazepam liquid (1mg/mL)* 14 18.2 11 11mL

2 36.3 28.1 28.1mL 15 16.8 10 10mL

3 34.7 26.3 26.3mL 16 15.4 9 9mL

4 33.0 24.4 24.4mL 17 13.9 8 8mL

5 31.3 22.5 22.5mL** 18 12.4 7 7mL

6 29.5 20.6 20.6mL 19 10.8 6 6mL

7 27.5 18.8 18.8mL 20 9.2 5 5mL

8 25.6 17 17mL 21 7.5 4 4mL

9 24.5 16 16mL 22 5.7 3 3mL

10 23.3 15 15mL** 23 3.9 2 2mL

11 22.1 14 14mL 24 2.0 1 1mL

12 20.8 13 13mL 25 0 0

See further steps in the right-hand column

RO = receptor occupancy
*Prepared as above. Alternatively compounded medication could be used to make up these doses.
**Alternatively, capsules could be used to make up these doses.

D. An even slower taper Some patients will be unable to taper at the slowest rates 
shown here and will need to taper by even smaller decrements, thus lengthening the 
overall period of tapering. Such a regimen could be constructed by placing interme-
diate steps in regimen C. For example, 5mg, 4mg, 3mg could be modified to 5mg, 
4.5mg, 4mg, 3.5mg, 3mg and so on. Further intermediate steps could also be added.

UK tapering regimens

A. A faster taper with up to 9.2 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks.*

Step rO (%)
evening dose
(mg) Formulation

1 28.8 20 Use tablets

2 23.3 15 Use ½ tablets**

3 16.8 10 Use tablets

4 9.2 5 Use ½ tablets**

5 0 0 Use tablets

RO = receptor occupancy
*Normally the duration of the taper should exceed the period that the patient has been on the drug for people who 
have only taken it for a few weeks. For example, if temazepam is taken for 3 weeks, the taper should be less than 
3 weeks. However the FDA has issued a warning for benzodiazepines indicating that some people can experience 
withdrawal effects after just a few days of use,18 therefore necessitating slower tapering in this sub- group.
**Alternatively, a liquid version of temazepam could be used instead, prepared as above.
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B. A moderate taper with up to 5 percentage points of GABAA occupancy between 
each step – with reductions made every 1–4 weeks.

Step rO (%)
evening dose
(mg) Formulation

1 28.8 20 Use tablets

2 26.2 17.5 Use ¾ tablets*

3 23.3 15 Use ½ tablets*

4 20.2 12.5 Use ¼ tablets*

5 16.8 10 Use tablets

6 13.2 7.5 Use ¾ tablets*

7 9.2 5 Use ½ tablets*

8 4.8 2.5 Use ¼ tablets*

9 0 0

RO = receptor occupancy
*Alternatively, a liquid version of temazepam could be used instead.

C. A slower taper with up to 2.5 percentage points of GABA-A occupancy between 
each step – with reductions made every 1–4 weeks.

Step rO(%)
evening dose
(mg) Formulation Step rO (%)

evening dose
(mg) Formulation

1 28.8 20 Use tablets 10 13.9 8 4mL

Switch to temazepam liquid (2mg/mL)* 11 12.4 7 3.5mL

2 27.2 18.5 9.25mL 12 10.8 6 3mL

3 25.6 17 8.5mL 13 9.2 5 2.5mL**

4 23.9 15.5 7.75mL 14 7.5 4 2mL

5 22.1 14 7mL 15 5.7 3 1.5mL

6 20.2 12.5 6.25mL 16 3.9 2 1mL

7 18.2 11 5.5mL 17 2 1 0.5mL

8 16.8 10 5mL** 18 0 0

9 15.4 9 4.5mL

See further steps in the right-hand column

RO = receptor occupancy
*Prepared as above. Alternatively compounded medication could be used to make up these doses.
**Alternatively, tablets or half tablets could be used to make these doses.

D. An even slower taper Some patients will be unable to taper at the slowest rates 
shown here and will need to taper by even smaller decrements, thus lengthening the 
overall period of tapering. Such a regimen could be constructed by placing interme-
diate steps in regimen C. For example, 5mg, 4mg, 3mg could be modified to 5mg, 
4.5mg, 4mg, 3.5mg, 3mg and so on. Further intermediate steps could also be added.

Micro- tapering: The tables show how to make reductions at intervals of 1 to 4 weeks. An 
alternative approach is called ‘micro- tapering’ whereby very small dose reductions are made 
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every day, as explained in ‘Other considerations in tapering benzodiazepines and 
z-drugs.’ Micro- tapering rates can be calculated from the above by dividing the change in 
dose for each step by 7 or 14 days. For example reducing from 20mg to 17.5 mg in 14 days 
is approximately equivalent to reductions of 0.2mg per day.

Switching guide from temazepam to diazepam An alternative to a direct taper from temaz-
epam is to switch to diazepam before tapering from this drug, as outlined in ‘Switching 
to longer-acting benzodiazepines to taper’. A 10mg dose of temazepam is equivalent to 5mg 
diazepam with steps of 10mg of temazepam made every week (or as tolerated by the patient).19

Steps evening Daily diazepam equivalent

1 40mg temazepam 20mg

2 30mg temazepam
5mg diazepam

20mg

3 20mg temazepam
10mg diazepam

20mg

4 10mg temazepam
15mg diazepam

20mg

5 Stop temazepam
20mg diazepam

20mg

Continue to taper as for 20mg diazepam (see diazepam section).
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https://bnf.nice.org.uk/treatment-summaries/hypnotics-and-anxiolytics/
https://bnf.nice.org.uk/treatment-summaries/hypnotics-and-anxiolytics/
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triazolam

Trade name: Halcion.
Description: Triazolam is a high–potency benzodiazepine.1 It is a positive allosteric 
modulator of the gamma- aminobutyric acid (GABA) type A receptor, which it affects 
by binding to stereospecific benzodiazepine binding sites. Stimulation of benzodiaze-
pine receptors enhances the inhibitory effects of GABA, by potentiating the conduct-
ance of chloride ions.2 The manufacturer in the USA recommends short- term treatment 
(7 to 10 days) for insomnia.2

Withdrawal effects: Triazolam, as for other benzodiazepines, carries a boxed warning 
from the FDA, which highlights that physical dependence and withdrawal effects can 
occur when the drug is taken ‘for several days to weeks, even as prescribed’.2,3 Not eve-
ryone who stops triazolam will experience withdrawal, and some of those who do will 
only experience mild symptoms – this probably depends on drug dose, duration of use 
and individual factors. However, in a few instances, stopping abruptly can cause sei-
zures and can be life threatening. Numerous physical, cognitive and psychological with-
drawal symptoms (outlined in ‘Withdrawal effects from benzodiazepines and z- drugs’) 
are possible, which can last ‘for several weeks to more than 12 months’ after stopping 
according to the FDA.4 The manufacturer warns that withdrawal effects can occur after 
discontinuing these drug following use for only a week or two, but may be more common 
and more severe after longer periods of continuous use.2

An increase in daytime anxiety can occur after as little as 10 days of use, likely a 
manifestation of inter- dose withdrawal.2 Withdrawal symptoms can include ‘rebound 
insomnia’ with insomnia being worse than before triazolam was given. Other with-
drawal symptoms range from mildly unpleasant feelings to a major withdrawal syn-
drome which may include abdominal and muscle cramps, vomiting, sweating, tremor, 
and convulsions.2

Peak plasma: Following oral administration peak concentration in the plasma occurs 
after 2 hours.2

Half- life: The half- life of triazolam is in the range of 1.5–5.5 hours and it has two 
primary inactive metabolites.5 The manufacturer recommends that triazolam should be 
given once a day before  bedtime.2 Dosing less often to taper off the drug (including 
every- other- day dosing) is not recommended because the changes in plasma levels may 
precipitate inter- dose withdrawal symptoms.
Receptor occupancy: The relationship between dose of triazolam and the occupancy of 
its major target GABAA is hyperbolic.5,6 Benzodiazepines demonstrate a hyperbolic 
relationship between dose and clinical effects,7 which may be relevant to withdrawal 
effects from triazolam. Dose reductions made by linear amounts (e.g. 0.5mg, 0.375mg, 
0.25mg, 0.125mg, 0mg) will cause increasingly large reductions in effect which may 
cause increasingly severe withdrawal effects (Figure  3.23a). Hyperbolic tapering is 
required to produce linear changes in effect on receptor occupancy, although because of 
the nature of the occupancy curve, this pattern is not substantially different from linear 
tapering (Figure 3.23b),8 which informs the reductions presented later. The relationship 
was derived by converting the receptor occupancy curve for diazepam5 to the equiva-
lent triazolam dose.9
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Available formulations: As tablets

tablets

Dosage UK europe USa australia Canada

0.125mg – – ✓ ✓ –

0.25mg – ✓ ✓ ✓ ✓

0.5mg – – ✓ – –

Off- label options: In order to follow the regimens suggested, in some cases smaller 
doses are required than can be made using commercially available tablets. The use of a 
custom- made suspension or smaller doses in solid form from a compounding pharmacy 
(if available) is one option. The manufacturer states that triazolam is poorly soluble in 
water;2 however, making a suspension is possible by crushing a tablet and dispersing it 
in water. For example, a 0.25mg tablet could be made up to 25mL with water to make 
a 1mg in 100mL (or 0.01mg/mL) suspension. The suspension should be shaken vigor-
ously before administration. As its stability cannot be assured it should be consumed 
immediately, and any unused suspension discarded. Some patients use full- fat milk to 
make liquid preparations. Benzodiazepines are more soluble in oil or fat than in water.10 
When mixed with milk, some or all of the drug will dissolve in the milk fat. This should 
form an evenly dispersed emulsion when shaken vigorously. The measured dose should 
be taken immediately after shaking and the remainder discarded.
Worked example: To illustrate how volumes can be calculated for the regimens given 
below, a worked example is provided. To make up 0.14mg of triazolam a 0.01mg/mL 
suspension can be used, prepared as above. The volume of 0.01mg/mL liquid required 
to give a dose of 0.14mg triazolam is 0.14/0.01 = 14mL.
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Figure 3.23 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions, slightly different to linear reductions in this case. The final dose before stopping will need to be small so 
that this step down is not larger (in terms of effect on receptor occupancy) than previous reductions.
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Deprescribing notes: There are two main methods for tapering from triazolam – a switch 
to diazepam or a direct taper of triazolam itself. There are no established guides to deter-
mine the rate of taper for someone stopping benzodiazepines. Withdrawal is known to be 
more severe for people who have used benzodiazepines which are shorter acting, for longer 
periods, at higher doses, and for those who have experienced withdrawal in the past on 
reducing, stopping or missing a dose.11,12 The size of the initial reduction can be estimated 
based on these factors (see ‘Tapering benzodiazepines and z-drugs in practice’), with patient 
preference also taken into account. Sometimes an even smaller reduction to start with may 
be advisable to boost a patient’s confidence that they can taper if performed carefully.

Each reduction should be made when the withdrawal symptoms from the previous 
reduction have largely resolved so that subsequent reductions do not lead to cumulative 
withdrawal symptoms. Withdrawal symptoms should not be too unpleasant: a rate of 
reduction should be aimed for that produces tolerable withdrawal symptoms that abate 
within a week or two. Allowing for a sufficient observation period, reductions can 
therefore be made about every 1–4 weeks, depending on how long it takes withdrawal 
symptoms to resolve. If withdrawal symptoms are moderately severe or take longer 
than a couple of weeks to resolve, dose reductions should be postponed until symptoms 
resolve and then made more gradually by choosing a slower tapering rate. If severe 
withdrawal symptoms occur then the patient should return to a higher dose, wait until 
symptoms resolve and thereafter taper at a slower rate.
Suggested direct taper schedules for triazolam: Please note that none of these regimens 
should be seen as prescriptive – patients should not be compelled to adhere strictly to 
them. They are given as example regimens and are not ‘set and forget’ but should be 
modified in order to ensure that withdrawal symptoms are tolerable throughout a 
taper. For example, intermediate steps halfway between the doses listed could be added 
to make a more gradual taper. Ultimately, it is the patient’s experience of withdrawal 
that should guide the rate of taper.

A. A faster taper with up to 9.2 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks*.

Step rO (%)
total daily  
dose (mg) Formulation

1 28.8 0.5 Use tablets

2 23.3 0.375 Use tablets**

3 16.8 0.25 Use tablets

4 9.2 0.125 Use tablets**

5 0 0

RO = receptor occupancy
*Patients who have been on the medication for only a few weeks will prob-
ably be able to taper more quickly and might follow every second or third 
step of this regimen and make reductions every few days or so. Normally the 
duration of the taper should not be longer than the period that the patient 
has been on the drug for people who have only taken it for a few weeks. 
However, the FDA has issued an alert regarding benzodiazepines indicating 
that some people can experience withdrawal effects after just a few days of 
use,13 therefore necessitating slower tapering in this sub- group.
**Alternatively, these doses could be made up using liquids, prepared as 
above if no small-dose tablets are available or division with a pill cutter is 
challenging.
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B. A moderate taper with up to 4.8 percentage points of GABAA occupancy between 
each step – with reductions made every 1–4 weeks.

Step rO (%)
total daily  
dose (mg) Formulation

1 28.8 0.5 Use tablets

2 26.2 0.4375 Use ½ tablets*

3 23.3 0.375 Use tablets

4 20.2 0.3125 Use ½ tablets*

5 16.8 0.25 Use tablets

6 13.2 0.1875 Use ½ tablets*

7 9.2 0.125 Use tablets

8 4.8 0.0625 Use ½ tablets*

9 0 0

RO = receptor occupancy
*Alternatively, these doses could be made up using liquids, prepared as 
above if no small-dose tablets are available or division with a pill cutter 
is challenging.

C. A slower taper with up to 2.0 percentage points of GABAA occupancy between each 
step – with reductions made every 1–4 weeks.

Step rO (%) Dose (mg) Formulation Step rO (%) Dose (mg) Formulation

1 28.8 0.5 Use tablets 12 11.2 0.15625 Use ¼ tablets*

2 27.5 0.46875 Use ¾ tablets* Switch to triazolam suspension** (0.01mg/mL)

3 26.2 0.4375 Use ½ tablets* 13 10.2 0.14 14mL

4 24.8 0.40625 Use ¼ tablets* 14 8.9 0.12 12mL

5 23.3 0.375 Use tablets 15 7.5 0.1 10mL

6 21.8 0.34375 Use ¾ tablets* 16 6.1 0.08 8mL

7 20.2 0.3125 Use ½ tablets* 17 4.6 0.06 6mL

8 18.5 0.28125 Use ¼ tablets* 18 3.1 0.04 4mL

9 16.8 0.25 Use tablets 19 1.6 0.02 2mL

10 15 0.21875 Use ¾ tablets* 20 0 0

11 13.2 0.1875 Use ½ tablets*

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, these doses could be made up using liquids, prepared as above if no small-dose tablets are available or 
division with a pill cutter is challenging.
**A liquid formulation of drug might be used as outlined in the off- label options.
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D. An even slower taper Some patients will be unable to taper at the slowest rates 
shown here and will need to taper by even smaller decrements, thus lengthening the 
overall period of tapering. Such a regimen could be constructed by placing interme-
diate steps in regimen C, for example 0.1mg, 0.08mg, 0.06mg could be modified to 
be 0.1mg, 0.09mg, 0.08mg, 0.07mg, 0.06mg and so on. Further intermediate steps 
could also be added.

Micro- tapering: The tables above show how to make reductions at intervals of 1–4 weeks. 
An alternative approach is called ‘micro- tapering’ whereby very small dose reductions 
are made every day, as explained in ‘Other considerations in tapering benzodiazepines 
and z-drugs.’ Micro- tapering rates can be calculated from the above by dividing the 
change in dose for each step by 14 or 28 days. For example, for the moderate regimen, 
a reduction of 0.5mg to 0.4375mg over 14  days is equivalent approximately to a 
0.005mg reduction each day. This rate can be slowed if withdrawal symptoms become 
too unpleasant.
Switching guide from triazolam to diazepam: An alternative to a direct taper from 
triazolam is to switch to diazepam before tapering from this drug, as outlined in 
‘Switching to longer-acting benzodiazepines to taper’. However, as triazolam has a 
short half- life and is dosed once daily, it might be that less physical dependence will 
be produced in response to this drug than diazepam (present for all 24 hours). Therefore, 
it may be easier to directly taper from triazolam than switching to diazepam. For those 
patients who report inter- dose withdrawal symptoms from triazolam a switch to a 
longer- acting benzodiazepine might be a more reasonable option. A 0.5mg dose of 
triazolam is equivalent to 10mg diazepam.9 Switching could be performed by steps of 
0.25mg of triazolam made every week (or as tolerated by the patient).

Steps Night Daily diazepam equivalent

1 0.5mg triazolam 10mg

2 0.25mg triazolam
5mg diazepam

10mg

3 Stop triazolam
10mg diazepam

10mg

Reduce as for 10mg diazepam (see diazepam section)
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Zaleplon

Trade names: Sonata, Starnoc.
Description: Zaleplon is z- drug, or non- benzodiazepine hypnotic, which acts in a simi-
lar manner to benzodiazepines as a positive allosteric modulator of GABAA receptors 
by producing conformational changes in the receptor complex.1 Zaleplon is indicated 
for the short- term treatment of insomnia.1

Withdrawal effects: Stopping z- drugs even when taken as prescribed can lead to with-
drawal effects in as many as 30–45% of people.2,3 Zaleplon has a very short half- life.4 
This means that when taken once at night, plasma levels will fall to zero before the next 
dose. In theory, therefore, withdrawal reactions should be less common than with other 
z- drugs.5 This seems to be true in practice although withdrawal symptoms are occasion-
ally reported.3 The regimens outlined are for those people who experience withdrawal 
symptoms in the days following the stopping of zaleplon.
Peak plasma: Approximately 1 hour after oral ingestion.1

Half- life and dosing: The elimination half- life is approximately 1 hour.1 The manufac-
turer recommends taking the drug once at night.1 Taking the drug less frequently 
(including every- other- day) is not recommended in tapering because of the risk of pro-
voking withdrawal symptoms.
Receptor occupancy: The relationship between dose of zaleplon and the occupancy of 
its major target GABAA is hyperbolic as a consequence of the law of mass action.6,7 
Z- drugs demonstrate a hyperbolic relationship between dose and clinical effects,8 which 
may be relevant to withdrawal effects. Dose reductions made by linear amounts (e.g. 
20mg, 15mg, 10mg, 5mg, 0mg) will cause slightly larger reductions in effect each step, 
which may cause increasingly severe withdrawal effects (Figure  3.24a). Due to the 
nature of the occupancy curve hyperbolic tapering is not substantially different from 
linear tapering for zaleplon (Figure 3.24b),9 which informs the reductions presented. 
The relationship was derived by converting the receptor occupancy curve for diazepam10 
to the equivalent zaleplon dose.11
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Figure 3.24 (a) Linear reductions of zaleplon. (b) Hyperbolic reductions are fairly similar to linear reductions for 
zaleplon because of the nature of the dose- occupancy relationship.
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Available formulations: As capsules.

Capsules

Dosage UK europe USa australia Canada

5mg – – ✓ – –

10mg – – ✓ – –

Off- label options: Smaller doses of zaleplon than those provided by commercially avail-
able capsules may be required to assist tapering. Capsules of zaleplon can be opened 
and emptied into water to form a suspension. For example, the contents of a 5mg cap-
sule could be made up to 5mL with water to make up a 1mg/mL suspension. The sus-
pension should be shaken vigorously or stirred before use. As its stability cannot be 
assured it should be consumed immediately, and any unused suspension discarded. 
Some patients use full- fat milk to make liquid preparations. Z- drugs are more soluble 
in oil or fat than in water.12 When mixed with milk, some or all of the drug will dissolve 
in the milk fat. This should form an evenly dispersed emulsion when shaken vigorously. 
The measured dose should be taken immediately after shaking and the remainder 
discarded.

It is also possible to have a compounding pharmacy prepare a suspension or 
smaller-dose capsules, including the option of ‘tapering strips’.13 Another option is to 
switch to diazepam.
Worked example: To illustrate how to calculate volumes to make up a given dose using 
a liquid, a worked example is provided. To make up 2mg of zaleplon using a 1mg/mL 
suspension prepared as outlined above will require a volume of 2/1 = 2mL.
Deprescribing notes: There are no established guides to determine the rate of taper for 
someone stopping z- drugs. The longer z- drugs are used and the higher the dose taken 
the greater the risk of withdrawal, according to their manufacturer.14 The size of the 
initial reduction can be estimated based on these factors (see ‘Tapering benzodiazepines 
and z-drugs in practice’), with patient preference also taken into account. Sometimes an 
even smaller reduction to start with may be advisable to boost a patient’s confidence 
that they can taper if performed carefully.

Each reduction should be made when the withdrawal symptoms from the previous 
reduction have largely resolved (most commonly insomnia with z- drugs), so that subse-
quent reductions do not lead to cumulative withdrawal symptoms. Withdrawal symp-
toms should not be too unpleasant: a rate of reduction should be aimed for that 
produces tolerable withdrawal symptoms that abate within a week or two. Allowing 
for a sufficient observation period, reductions can therefore be made about every 
1–2 weeks, depending on how long it takes withdrawal symptoms to resolve. If with-
drawal symptoms are moderately severe or take longer than a couple of weeks to 
resolve, dose reductions should be postponed until symptoms resolve, and then made 
more gradually by choosing a slower tapering rate. If severe withdrawal symptoms 
occur, the patient should return to a higher dose, wait until symptoms resolve, and 
thereafter taper at a slower rate.
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Suggested direct taper schedules for zaleplon: Please note that none of these regimens 
should be seen as prescriptive – patients should not be compelled to adhere strictly to 
them. They are given as example regimens and are not ‘set and forget’ but should be 
modified in order to ensure that withdrawal symptoms are tolerable throughout a 
taper. For example, intermediate steps halfway between the doses listed could be added 
to make a more gradual taper. Ultimately, it is the patient’s experience of withdrawal 
that should guide the rate of taper.

A. A faster taper with up to 9.2 percentage points of GABAA occupancy between each 
step – with reductions made every 1–2 weeks*.

Step rO (%) Dose (mg) Formulation

1 28.8 20 Use capsules

2 23.3 15 Use capsules

3 16.8 10 Use capsules

4 9.2 5 Use capsules

5 0 0

RO = receptor occupancy
*Patients who have been on the medication for only a few weeks 
will probably be able to taper more quickly and might follow every 
second or third step of this regimen and make reductions every few 
days or so. Normally the duration of the taper should not be longer 
than the period that the patient has been on the drug for people 
who have only taken it for a few weeks. For example, if zaleplon is 
taken for 3 weeks the taper should be less than 3 weeks.

B. A moderate taper with up to 4 percentage points of GABAA occupancy between 
each step – with reductions made every 1–2 weeks.

Step rO (%) Dose (mg) Formulation Step rO (%) Dose (mg) Formulation

1 28.8 20 Use tablets 6 13.2 7.5 7.5mL

Switch to liquid zaleplon (e.g. 1mg/mL)* 7 9.2 5 5mL**

2 26.2 17.5 17.5mL 8 7.1 3.75 3.75mL

3 23.3 15 15mL** 9 4.8 2.5 2.5mL

4 20.2 12.5 12.5mL 10 2.5 1.25 1.25mL

5 16.8 10 10mL** 11 0 0

See further steps in the right-hand column

RO = receptor occupancy
*Prepared as above
**Alternatively, these doses can be made up with capsules.
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C. A slower taper with up to 1.9 percentage points of GABAA occupancy between each 
step – with reductions made every 1–2 weeks.

Step rO (%) Dose (mg) Formulation Step rO (%) Dose (mg) Formulation

1 28.8 20 Capsule 11 13.9 8 8mL

Switch to liquid zaleplon (e.g. 1mg/mL)* 12 12.4 7 7mL

2 27.2 18.5 18.5mL 13 10.8 6 6mL

3 25.6 17 17mL 14 9.2 5 5mL

4 23.9 15.5 15.5mL 15 7.5 4 4mL

5 22.1 14 14mL 16 5.7 3 3mL

6 20.8 13 13mL 17 3.9 2 2mL

7 19.5 12 12mL 18 2.9 1.5 1.5mL

8 18.2 11 11mL 19 2.0 1 1mL

9 16.8 10 10mL* 20 1.0 0.5 0.5mL

10 15.4 9 9mL 21 0 0

See further steps in the right-hand column

RO = receptor occupancy
*Prepared as above
**Alternatively, these doses could be made up by capsules.

D. An even slower taper Some patients will be unable to taper at the slowest rates 
shown here and will need to taper by even smaller decrements, thus lengthening the 
overall period of tapering. Such a regimen could be constructed by placing interme-
diate steps in regimen C. For example, 20mg, 18.5mg, 17mg could be modified to 
be 20mg, 19.25mg, 18.5mg, 17.75mg, 17mg and so on. Further intermediate steps 
could also be added.

Micro- tapering: The tables given show how to make reductions at intervals of 
1–2 weeks. An alternative approach is called ‘micro- tapering’ whereby very small dose 
reductions are made every day, as explained in ‘Other considerations in tapering benzo-
diazepines and z-drugs.’ Micro- tapering rates can be calculated from the above by 
dividing the change in dose for each step by 7 or 14 days and then dividing that dose 
into two doses during the day. For example, for the moderate regime a reduction of 
20mg to 17.5mg over 14 days is approximately equivalent to a reduction of 0.2mg per 
day. This rate can be slowed if withdrawal symptoms become too unpleasant.
Switch to diazepam: An alternative to a direct taper from zaleplon is to switch to diaz-
epam before tapering from this drug, as outlined in ‘Switching to longer-acting benzo-
diazepines to taper’. However, as zaleplon has a very short half- life and is dosed once a 
day, it might be that less physical dependence will be produced in response to this drug 
than diazepam (present for the entire day). Therefore, it may be easier to directly taper 
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from zaleplon than switching to diazepam. A 10mg dose of zaleplon is equivalent to 
5mg of diazepam,11 with steps of 10mg of zaleplon made every week (or as tolerated by 
the patient).

Steps evening Daily diazepam equivalent

1 20mg zaleplon 10mg

2 10mg zaleplon
5mg diazepam

10mg

3 Stop zaleplon
10mg diazepam

10mg

Continue to taper as for 10mg diazepam (see diazepam section).
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Zolpidem

Trade names: Ambien, Nytamel, Sanaval, Stilnoct, Stilnox, Sublinox, Xolnox, Zoldem, 
Zolnod.
Description: Zolpidem is a z- drug, or non- benzodiazepine hypnotic, which acts in a 
similar manner to benzodiazepines as a positive allosteric modulator of the GABAA 
receptor by binding to the omega- 1 subtype benzodiazepine site.1 The manufacturer 
recommends taking the drug for no longer than 4 weeks including the period of taper-
ing off.1

Withdrawal effects: Stopping z- drugs even when taken as prescribed can lead to with-
drawal effects is as many as 30–45% of people.2–4 The longer these drugs are used and 
the higher the dose taken the greater the risk of withdrawal. The manufacturer states 
on the drug label that withdrawal effects from zolpidem include insomnia, headache or 
muscle pain, extreme anxiety and tension, restlessness, confusion and irritability.1 In 
severe cases derealisation, depersonalisation, hyperacusis, numbness and tingling of the 
extremities, hypersensitivity to light, noise and touch, hallucinations or seizures may 
occur.1 Inter- dose withdrawal is also possible – where withdrawal effects occur between 
night- time doses.1 The existence of protracted withdrawal syndromes in z- drugs has not 
been investigated, but it has been suggested that there should be little difference from 
benzodiazepines on this issue, given their similar pharmacological effects.5

Peak plasma: Peak plasma concentration is reached at between 0.5 and 3 hours.
Half- life and dosing: The elimination half- life is short, with a mean of 2.4 hours 
(0.7–3.5) and a duration of action of up to 6 hours. Ambien- CR produces a longer 
period of maximal dose and a half- life of 2.8 hours.6 Taking the drug less frequently 
(including every- other- day) is not recommended in tapering because of the risk of pro-
voking withdrawal symptoms.
Receptor occupancy: The relationship between dose of zolpidem and the occupancy of 
its major target GABAA is hyperbolic (as a consequence of the law of mass action).7,8 
Z- drugs demonstrate a hyperbolic relationship between dose and clinical effects,9 which 
may be relevant to withdrawal effects. Dose reductions made by linear amounts (e.g. 
10mg, 7.5mg, 5mg, 2.5mg, 0mg) will cause slightly larger reductions in effect each step, 
which may cause increasingly severe withdrawal effects (Figure  3.25a). Hyperbolic 
tapering is required to produce linear changes in effect on receptor occupancy, although 
because of the nature of the occupancy curve, this pattern is not substantially different 
from linear tapering (Figure 3.25b),10 which informs the reductions presented. The rela-
tionship was derived by converting the receptor occupancy curve for diazepam8 to the 
equivalent zolpidem dose.11

Available formulations: As tablets.

tablets*

Dosage UK europe USa australia Canada

5mg ✓ ✓ ✓ ✓ ✓

10mg ✓ ✓ ✓ ✓ ✓

*As zolpidem tartrate
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Sublingual tablets*

Dosage UK europe USa australia Canada

1.75mg – – ✓ – –

3.5mg – – ✓ – –

5mg – – ✓ – –

10mg – – ✓ – –

* As zolpidem tartrate

extended- release tablets*

Dosage UK europe USa australia Canada

6.25mg – – ✓ ✓ –

12.5mg – – ✓ ✓ –

*As zolpidem tartrate

Off- label options: Smaller doses of zolpidem than those provided by commercially 
available tablets may be required to assist tapering. Guidelines for people who cannot 
swallow tablets12,13 recommend that instant- release zolpidem tablets can be mixed in 
water for administration. This process may be sped up by crushing the tablet with a 
spoon or pestle and mortar before mixing with water. For example, water could be 
added to a 5mg tablet to make up a 5mL suspension (concentration 1mg/mL). The 
suspension should be shaken vigorously before use. As its stability cannot be assured it 
should be consumed immediately and any unused suspension discarded. Some patients 
use full- fat milk to make liquid preparations. Z- drugs are more soluble in oil or fat than 
in water.14 When mixed with milk, some or all of the drug will dissolve in the milk fat. 
This should form an evenly dispersed emulsion when shaken vigorously. The measured 
dose should be taken immediately after shaking and the remainder discarded.
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Figure 3.25 (a) Linear reductions of dose cause increasingly large reductions in effect on receptor targets, possibly 
associated with more withdrawal effects. (b) Even reductions of effect at target receptors requires hyperbolic dose 
reductions, slightly different from linear reductions in this case. The final dose before stopping will need to be small 
so that this step down is not larger (in terms of effect on receptor occupancy) than previous reductions.



Safe Deprescribing of Benzodiazepines and Z-drugs 487

C
h

a
pt

er
 3

Other options to make up small doses include compounding smaller-dose tablets or 
suspensions at specialist pharmacies.
Worked example: To illustrate how to calculate volumes to make up a given dose using 
a liquid, a worked example is provided. To make up 3.5mg of zolpidem using a 1mg/
mL suspension as outlined above will require a volume of 3.5/1 = 3.5mL.
Deprescribing notes: There are no established guides to determine the rate of taper for 
someone stopping z- drugs. The longer z- drugs are used and the higher the dose taken 
the greater the risk of withdrawal, according to their manufacturer.15 The size of the 
initial reduction can be estimated based on these factors (see ‘Tapering benzodiazepines 
and z-drugs in practice’), with patient preference also taken into account. Sometimes an 
even smaller reduction to start with may be advisable to boost a patient’s confidence 
that they can taper if performed carefully.

Each reduction should be made when the withdrawal symptoms from the previous 
reduction have largely resolved, so that subsequent reductions do not lead to cumulative 
withdrawal symptoms. Withdrawal symptoms should be tolerable and last at most a couple 
of weeks. Allowing for a sufficient observation period, reductions can therefore be made 
about every 1–2 weeks. If withdrawal symptoms are moderately severe or take longer than 
a couple of weeks to resolve, dose reductions should be postponed until symptoms resolve, 
and then made more gradually by choosing a slower tapering rate. If severe withdrawal 
symptoms occur, the patient should return to a higher dose, wait until symptoms resolve, 
and thereafter taper at a slower rate.
Suggested direct taper schedules for zolpidem: Please note that none of these regimens 
should be seen as prescriptive – patients should not be compelled to adhere strictly to 
them. They are given as example regimens and are not ‘set and forget’ but should be 
modified in order to ensure that withdrawal symptoms are tolerable throughout a 
taper. For example, intermediate steps halfway between the doses listed could be added 
to make a more gradual taper. Ultimately, it is the patient’s experience of withdrawal 
that should guide the rate of taper.

A. A faster taper with up to 4.8 percentage points of GABAA occupancy between each 
step – with reductions made every 1–2 weeks*.

Step rO (%) total daily dose (mg) Formulation

1 16.8 10 Use tablets

2 13.2 7.5 Use ½ tablets**

3 9.2 5 Use tablets

4 4.8 2.5 Use ½ tablets**

5 0 0

RO = receptor occupancy
*Patients who have been on the medication for only a few weeks will probably be 
able to taper more quickly and might follow every second or third step of this regi-
men and make reductions every few days or so. Normally the duration of the taper 
should not be longer than the period that the patient has been on the drug for 
people who have only taken it for a few weeks. For example, if zolpidem is taken 
for 3 weeks the taper should be less than 3 weeks.
**These should be instant- release tablets. Alternatively, a liquid formulation of the 
drug could be used for these doses, made up as above.
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B. A moderate taper with up to 2.5 percentage points of GABAA occupancy between 
each step – with reductions made every 1–2 weeks.

Step rO (%)
total daily 
dose (mg) Formulation Step rO (%)

total daily 
dose (mg) Formulation

1 16.8 10 Use tablets 6 7.1 3.75 Use ¾ tablets*

2 15 8.75 Use ¾ tablets* 7 4.8 2.5 Use ½ tablets*

3 13.2 7.5 Use ½ tablets* 8 2.5 1.25 Use ¼ tablets*

4 11.2 6.25 Use ¼ tablets* 9 0 0 0

5 9.2 5 Use tablets

See further steps in the right-hand column

RO = receptor occupancy
*These should be instant- release tablets. Alternatively, a liquid formulation of the drug, prepared as above, could be 
used for these doses.

C. A slower taper with up to 1.3 percentage points of GABAA occupancy between each 
step – with reductions made every 1–2 weeks. Liquid formulation or compounded 
medication will be required for this taper schedule.

Step rO (%)
total daily  
dose (mg) Formulation Step rO (%)

total daily  
dose (mg) Formulation

1 16.8 10 Use tablets 9 9.2 5 5mL**

Switch to 1mg/mL zolpidem suspension* 10 8.2 4.4 4.4mL

2 16 9.4 9.4mL 11 7.1 3.75 3.75mL**

3 15 8.75 8.75mL** 12 5.9 3.1 3.1mL

4 14.1 8.1 8.1mL 13 4.8 2.5 2.5mL**

5 13.2 7.5 7.5mL** 14 3.7 1.9 1.9mL

6 12.3 6.9 6.9mL 15 2.5 1.25 1.25mL**

7 11.2 6.25 6.25mL** 16 1.2 0.6 0.6mL

8 10.2 5.6 5.6mL 17 0 0

See further steps in the right-hand column

RO = receptor occupancy
*This suspension can be made up as above. Alternatively, compounded tablets or capsules of medication could be used.
**Alternatively, these doses could be made up using tablets, or fractions of tablets.

D. An even slower taper Some patients will be unable to taper at the slowest rates shown 
here and will need to taper by even smaller decrements, thus lengthening the overall 
period of tapering. Such a regimen could be constructed by placing intermediate steps in 
regimen C. For example, 10mg, 9.4mg, 8.75mg could be modified to be 10mg, 9.7mg, 
9.4mg, 9.1mg, 8.75mg and so on. Further intermediate steps could also be added.

Micro- tapering The tables above show how to make reductions at intervals of 1 to 
2 weeks. An alternative approach is called ‘micro- tapering’ whereby very small dose 
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reductions are made every day, as explained in ‘Other considerations in tapering benzodi-
azepines and z-drugs.’ Micro- tapering rates can be calculated from the above by dividing 
the change in dose for each step by 7 or 14 days. For example, for the moderate regime, 
a reduction from 10mg to 8.75mg over 14 days, each day is equivalent to a reduction 
of approximately 0.1mg each day. This rate can be slowed if withdrawal symptoms 
become too unpleasant.

Switch to diazepam An alternative to a direct taper from zolpidem is to switch to 
diazepam before tapering from this drug, as outlined in ‘Switching to longer-acting 
benzodiazepines to taper’. However, as zolpidem has a short half- life and is dosed once 
a day, it might be that less physical dependence will be produced in response to this 
drug than diazepam (present for the entire day). Therefore, it may be easier to directly 
taper from zolpidem than switching to diazepam. For those people who report inter- 
dose withdrawal symptoms from z- drugs a switch to a longer- acting benzodiazepine 
might be more reasonable. A 10mg dose of zolpidem is equivalent to 5mg of diazepam11 
and so a direct switch could be made to 5mg diazepam daily from this dose, and then 
tapered according to the diazepam section.
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Zopiclone

Trade names: Imovane, Rhovane, Ximovan, Zileze, Zimoclone, Zimovane, Zopiklone, 
Zopitan, Zorclone.
Description: Zopiclone is a z- drug, or non- benzodiazepine hypnotic, which acts in a 
similar manner to benzodiazepines as a positive allosteric modulator of GABAA recep-
tors by producing conformational changes in the receptor complex.1 The manufacturer 
states ‘long term continuous use is not recommended’. 1

Withdrawal effects: Stopping z- drugs even when taken as prescribed can lead to with-
drawal effects in as many as 30–45% of people.1–3 The longer these drugs are used and 
the higher the dose taken, the greater the risk of withdrawal.1 According to the manu-
facturer, withdrawal symptoms include ‘insomnia, muscle pain, anxiety, tremor, sweat-
ing, agitation, confusion, headache, palpitations, tachycardia, delirium, nightmares, 
hallucinations, panic attacks, muscle aches/cramps, gastrointestinal disturbances and 
irritability. In severe cases the following symptoms may occur: derealisation, deperson-
alisation, hyperacusis, numbness and tingling of the extremities, hypersensitivity to 
light, noise and physical contact, hallucinations. In very rare cases, seizures may occur’.1 
Seizures on withdrawal have mainly been reported after higher than usual doses.2 The 
existence of protracted withdrawal syndromes with z- drugs has not been investigated, 
but it has been suggested that there should be little difference from benzodiazepines, 
given the similar pharmacological effects.4

Peak plasma: Approximately 1.5–2 hours.1

Half- life and dosing: The elimination half- life is approximately 5 hours. The manufac-
turer recommends taking the drug once a day at night.1 Taking the drug less frequently 
(including every- other- day) is not recommended in tapering because of the risk of pro-
voking withdrawal symptoms.
Receptor occupancy: The relationship between dose of zopiclone and the occupancy of 
its major target GABAA is hyperbolic as a consequence of the law of mass action.5,6 
Z- drugs demonstrate a hyperbolic relationship between dose and clinical effects,7 
which may be relevant to withdrawal effects from zopiclone. Dose reductions made 
by linear amounts (e.g. 7.5mg, 5.6mg, 3.75mg, 1.875mg, 0mg) will cause slightly larger 
reductions in effect each step, which may cause increasingly severe withdrawal effects 
(Figure 3.26a). Due to the nature of the occupancy curve hyperbolic tapering is not 
substantially different from linear tapering for zopiclone (Figure 3.26b),8 which informs 
the reductions presented. The relationship was derived by converting the receptor occu-
pancy curve for diazepam9 to the equivalent zopiclone dose.10

Available formulations: As tablets.

tablets

Dosage UK europe USa australia Canada

3.75mg ✓ ✓ – – ✓

5mg – – – – ✓

7.5mg ✓ ✓ – ✓ ✓
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Off- label options: Smaller doses of zopiclone than those provided by commercially 
available tablets may be required to assist tapering. Guidelines for people who cannot 
swallow tablets11 state that zopiclone tablets should not be crushed because zopiclone 
has a bitter taste, normally concealed by a film coating. However, the taste may be 
masked somewhat with juice and many may not find the taste too unpleasant. To make 
a suspension, water could be added to a 3.75mg tablet to make up a 37.5mL suspension 
(concentration 1mg in 10mL or 0.1mg/mL). The suspension should be shaken vigor-
ously before use. As its stability cannot be assured it should be consumed immediately, 
and any unused suspension discarded. Some patients use full- fat milk to make liquid 
preparations. Z- drugs are more soluble in oil or fat than in water.12 When mixed with 
milk, some or all of the drug will dissolve in the milk fat. This should form an evenly 
dispersed emulsion when shaken vigorously. The measured dose should be taken imme-
diately after shaking and the remainder discarded.

Other options to make up small doses include compounding smaller-dose tablets, 
including the option of ‘tapering strips’.13 Another option is to switch to diazepam 
(see below).
Worked example: To illustrate how to calculate volumes to make up a given dose using a 
liquid, a worked example is provided. To make up 2mg of zopiclone using a 0.1mg/mL 
suspension prepared as outlined above will require a volume of 2/0.1 = 20mL.
Deprescribing notes: There are no established guides to determine the rate of taper for 
someone stopping z- drugs. The longer z- drugs are used and the higher the dose taken, 
the greater the risk of withdrawal, according to their manufacturer.14 The size of the 
initial reduction can be estimated based on these factors (see ‘Tapering benzodiazepines 
and z-drugs in practice’), with patient preference also taken into account. Sometimes an 
even smaller reduction to start with may be advisable to boost a patient’s confidence 
that they can taper if performed carefully.

Each reduction should be made when the withdrawal symptoms from the previous 
reduction have largely resolved (most commonly insomnia with z- drugs), so that subse-
quent reductions do not lead to cumulative withdrawal symptoms. Withdrawal symptoms 
should not be too unpleasant: a rate of reduction should be aimed for that produces toler-
able withdrawal symptoms that abate within a week or two. Allowing for a sufficient 
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Figure 3.26 (a) Linear reductions of zopiclone. (b) Hyperbolic reductions are fairly similar to linear reductions for 
zopiclone because of the nature of the dose–occupancy relationship.
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observation period, reductions can therefore be made about every 1–2 weeks, depending 
on how long it takes withdrawal symptoms to resolve. If withdrawal symptoms are mod-
erately severe or take longer than a couple of weeks to resolve, dose reductions should be 
postponed until symptoms resolve, and then made more gradually by choosing a slower 
tapering rate. If severe withdrawal symptoms occur, the patient should return to a higher 
dose, wait until symptoms resolve, and thereafter taper at a slower rate.
Suggested direct taper schedules for zopiclone: Please note that none of these regimens 
should be seen as prescriptive – patients should not be compelled to adhere strictly to 
them. They are given as example regimens and are not ‘set and forget’ but should be 
modified in order to ensure that withdrawal symptoms are tolerable throughout a 
taper. For example, intermediate steps halfway between the doses listed could be added 
to make a more gradual taper. Ultimately, it is the patient’s experience of withdrawal 
that should guide the rate of taper.

A. A faster taper with up to 4.8 percentage points of GABAA occupancy between each 
step – with reductions made every 1–2 weeks*.

Step rO (%) Dose (mg) Formulation

1 16.8 7.5 Use tablets

2 13.2 5.625 Use ½ tablets**

3 9.2 3.75 Use tablets**

4 4.8 1.875 Use ½ tablets**

5 0 0

RO = receptor occupancy
*Patients who have been on the medication for only a few weeks will 
probably be able to taper more quickly and might follow every second 
or third step of this regimen and make reductions every few days or so. 
Normally the duration of the taper should not be longer than the 
period that the patient has been on the drug for people who have only 
taken it for a few weeks. For example, if zopiclone is taken for 3 weeks 
the taper should be less than 3 weeks.
**Alternatively, a liquid version of zopiclone could be used to make up 
these doses, prepared as above.

B. A moderate taper with up to 2.5 percentage points of GABAA occupancy between 
each step – with reductions made every 1–2 weeks.

Step rO (%) Dose (mg) Formulation Step rO (%) Dose (mg) Formulation

1 16.8 7.5 Use tablets 6 7.1 2.8125 Use ¾ tablets*

2 15 6.5625 Use ¾ tablets* 7 4.8 1.875 Use ½ tablets*

3 13.2 5.625 Use ½ tablets* 8 2.5 0.9375 Use ¼ tablets*

4 11.2 4.6875 Use ¼ tablets* 9 0 0

5 9.2 3.75 Use tablets*

See further steps in the right-hand column

RO = receptor occupancy
*Alternatively, a liquid version of zopiclone could be used to make up these doses, prepared as above.
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C. A slower taper with up to 1.3 percentage points of GABAA occupancy between each 
step – with reductions made every 1–2 weeks.

Step rO (%) Dose (mg) Formulation Step rO (%) Dose (mg) Formulation

1 16.8 7.5 Use tablets 9 9.2 3.75 37.5mL**

Switch to liquid zopiclone (e.g. 0.1mg/mL)* 10 8.2 3.3 33mL

2 15.9 7 70mL 11 7.1 2.8 28mL**

3 15 6.55 65.5mL** 12 5.8 2.3 23mL

4 14.1 6.1 61mL 13 4.8 1.85 18.5mL**

5 13.2 5.65 56.5mL** 14 3.6 1.4 14mL

6 12.3 5.2 52mL 15 2.5 0.9 9mL**

7 11.2 4.7 47mL** 16 1.3 0.45 4.5mL

8 10.2 4.2 42mL 17 0 0

See further steps in the right-hand column

RO = receptor occupancy
*Prepared as above.
**Alternatively, these doses could be made up by tablets or fragments of tablets.

D. An even slower taper Some patients will be unable to taper at the slowest rates 
shown here and will need to taper by even smaller decrements, thus lengthening 
the overall period of tapering. Such a regimen could be constructed by placing 
intermediate steps in regimen C. For example, 7.5mg, 7mg, 6.6mg could be modi-
fied to 7.5mg, 7.25mg, 7mg, 6.8mg and so on. Further intermediate steps could 
also be added.

Micro- tapering The tables above show how to make reductions at intervals of 
1–2 weeks. An alternative approach is called ‘micro- tapering’ whereby very small dose 
reductions are made every day, as explained in ‘Other considerations in tapering benzo-
diazepines and z-drugs.’ Micro- tapering rates can be calculated from the above by 
dividing the change in dose for each step by 7 or 14 days. For example, for the moder-
ate regime a reduction from 7.5mg to 6.6mg over 14 days is equivalent to a reduction 
of 0.06mg per day. This rate can be slowed if withdrawal symptoms become too 
unpleasant.
Switch to diazepam: An alternative to a direct taper from zopiclone is to switch to 
diazepam before tapering from this drug, as outlined in ‘Switching to longer-acting 
benzodiazepines to taper’. However, as zopiclone has a short half- life and is dosed 
once a day, it might be that less physical dependence will be produced in response 
to this drug than diazepam (present for the entire day). Therefore, it may be easier to 
directly taper from zopiclone than switching to diazepam. For people who report inter- 
dose withdrawal symptoms from z- drugs a switch to a longer- acting benzodiazepine 
might be more reasonable. A 7.5mg dose of zopiclone is equivalent to 5mg of diaze-
pam10 and so a direct switch could be made to 5mg daily from this dose, and then 
tapered according to the diazepam section.
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When and Why to Stop Gabapentinoids

The gabapentinoids, gabapentin and pregabalin, are derivatives of the neurotransmitter 
gamma- aminobutyric acid (GABA). Both are licensed for the treatment of seizure 
 disorders and neuropathic pain conditions in the UK and USA, and, additionally, in the 
USA for restless leg syndrome (RLS).1,2 Pregabalin is also licensed for generalised anxi-
ety disorder (GAD) in the UK although it is not recommended as a first- line option and 
reserved for use if SSRIs or SNRIs are not tolerated.3 Pregabalin and gabapentin are 
also often used off-licence (‘off-label’) for a number of conditions for which there is a 
lack of evidence of efficacy4 including migraine, low back pain, sciatica, alcohol use 
disorders, insomnia and bipolar disorder, and anxiety disorders (off-licence for 
 gabapentin). Off-label use may mean that patients are exposed to harms without clear 
benefits (Table 4.1).4–7 Up to 80% of gabapentin use is off-label in the USA.8 Gabapentin, 
in particular, has been described as a ‘catch-all’ medication that has come to be used in 
a wide variety of disorders.9

The prescribing of gabapentinoids in England has increased dramatically in recent 
years, rising from less than 1 million prescriptions in 2008 to 16 million in 2022 with 
roughly equal representation of the two drugs.15,16 In 2017–2018 1.46 million people 
in England received at least one prescription for a gabapentinoid.15 In the USA the use 
of  gabapentinoids more than trebled from 2002 to 2015, from 1.2% of adults to 
3.9% of adults, with more than 80% of these prescriptions for gabapentin.17 In 2018 
gabapentin became the sixth most commonly prescribed medication in the USA.18 
It has been suggested that this rise in prescribing has been due to a desire to avoid 
opioid analgesics.7 Approximately one- tenth of the prescriptions for pregabalin are 
for anxiety.19

Off- label prescribing of gabapentinoids is widespread. In the UK around half (51.4%) 
of patients prescribed pregabalin and just over a third (36.9%) of patients prescribed 
gabapentin had a diagnosis for a licensed indication.11 As with the case of OxyContin, 

Safe Deprescribing of 
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table 4.1 Licensed indications and unlicensed uses for gabapentinoids in the USA and UK.10–14

Drug Licensed indications Unlicensed uses

pregabalin USA10
 ■ Neuropathic pain associated with diabetic peripheral 
neuropathy

 ■ Neuropathic pain associated with spinal cord injury
 ■ Postherpetic neuralgia
 ■ Fibromyalgia
 ■ Adjunctive therapy for partial- onset seizures in 
patients 4 years of age and older

 ■ GAD
 ■ Social anxiety disorder
 ■ Bipolar disorder
 ■ Insomnia
 ■ Other chronic pain conditions
 ■ Chronic pruritus
 ■ Chronic cough
 ■ RLS
 ■ Insomnia
 ■ Alcohol use disorder

UK11,12
 ■ Peripheral and central neuropathic pain
 ■ Adjunctive therapy for focal seizures with or without 
secondary generalisation

 ■ GAD

 ■ Chronic abdominal pain
 ■ Chronic back pain
 ■ Chronic headache
 ■ Fibromyalgia
 ■ Migraine
 ■ Osteoarthritis
 ■ RLS
 ■ Alcohol dependency

Gabapentin USA13
 ■ Postherpetic neuralgia
 ■ Adjunctive therapy in the treatment of partial seizures 
with or without secondary generalisation in patients 
over the age of 12 with epilepsy, and 3 to 12 year 
olds with a partial seizure

 ■ Moderate to severe RLS

 ■ Neuropathic pain
 ■ Fibromyalgia
 ■ Bipolar disorder
 ■ Postmenopausal hot flushes
 ■ Essential tremors
 ■ Anxiety
 ■ Resistant depressant and mood 
disorders

 ■ Irritable bowel syndrome (IBS)
 ■ Alcohol withdrawal
 ■ Postoperative analgesia
 ■ Nausea and vomiting
 ■ Migraine prophylaxis
 ■ Headache
 ■ Interstitial cystitis
 ■ Painful diabetic neuropathy
 ■ Social phobia
 ■ Generalized tonic- clonic seizures
 ■ Pruritus (itching)
 ■ Insomnia
 ■ Post- traumatic stress 
disorder (PTSD)

 ■ Refractory chronic cough

UK11,12
 ■ Epilepsy
 ■ Peripheral neuropathic pain
 ■ Menopausal symptoms, particularly hot flushes, in 
women with breast cancer

 ■ Muscular symptoms in motor neurone disease
 ■ Spasticity in multiple sclerosis
 ■ Oscillopsia in multiple sclerosis

 ■ Chronic abdominal pain
 ■ Chronic back pain
 ■ Chronic headache
 ■ Fibromyalgia
 ■ Migraine
 ■ Osteoarthritis
 ■ Restless leg syndrome
 ■ Alcohol dependency
 ■ Drug dependency14
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pharmaceutical companies marketing gabapentinoids have paid large fines for misrepre-
sentation of their safety and misuse potential, as well as for promoting prescribing for 
off- label indications, and so inflating demand.20 In the USA, gabapentinoids are now 
prescribed during one in four post- surgical admissions, often in combination with opioids 
or other analgesics, presumably with an aim to reduce opioid consumption, despite a lack 
of evidence for peri- operative pain or for opioid- sparing effects.21 Longer- term off- label 
prescribing of gabapentinoids has mostly been seen in the treatment of chronic low back 
pain. This use leads to wide availability among a population already vulnerable to misuse, 
and often in conjunctive with multiple co- prescribed sedative or analgesic medications, 
increasing the risk of harms.22

recognition of dependence and misuse

In the UK gabapentinoids were re- classified as Class C Controlled Drugs under the 
Misuse of Drugs Act from 2019 and Schedule 3 controlled drugs under the Misuse of 
Drugs Regulation. This was in recognition of escalating misuse, diversion and addic-
tion, as well as growing numbers of deaths associated with their use.23,24 This schedul-
ing places them in the same category as higher- risk benzodiazepines (e.g. midazolam 
and temazepam).23,24 Under the Misuse of Drugs Act unlawful possession, production 
or supply of these drugs is subject to potential punishment and fines. In the USA, the 
FDA has issued warnings about the use of gabapentinoids in people with respiratory 
depression especially in those patients also using opioid medication, those with lung 
conditions like chronic obstructive pulmonary disease (COPD), and the elderly.2 
Pregabalin has been a Schedule V drug (indicating the lowest potential for abuse 
 compared to other scheduled drugs) under the Controlled Substances Act since 2005,25 
and some states have classified gabapentin under the same schedule.26

Public Health England conducted a review of dependence-forming medicine in 
England in 2019 and reflected:

Recurring patterns are evident in the history of medicines that may cause dependence or 
withdrawal. New medicines are seen as an important part of the solution to a condition, 
resulting in widespread use. Their dependence or withdrawal potential are either 
unknown at this point, due to a lack of research, or perhaps downplayed. As evidence of 
harm from dependence or withdrawal emerges, efforts are made to curtail prescribing. 
The repetition of this pattern is striking.

Some commentators have suggested that gabapentinoid use is a clear example of this 
pattern.27

pharmacological actions

Gabapentinoids are structurally similar to GABA, rapidly cross the blood–brain barrier 
and although their mechanism of action is poorly understood, seem to exert their effects 
through inhibition of alpha- 2- delta sub- unit- containing voltage- dependent calcium 
channels.28 This inhibition prevents synaptic release of glutamate and norepinephrine, 
and is thought to reduce neuronal excitation.28 Although gabapentinoids are not 
thought to directly bind to GABA receptors they do dose- dependently increase levels of 
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GABA, and thus have weak GABA- mimetic effects.28,29 They therefore have some 
 overlap with the pharmacological effects of benzodiazepines, which also increase GABA 
activity.5 This pharmacological similarity is reflected in their shared short- term 
 anxiolytic, anticonvulsant and analgesic properties, as well as their ability to cause 
 dissociation, relaxation, a sense of calm and, in some, euphoria.21,30

There are some pharmacological differences between the gabapentinoids. Pregabalin 
has higher potency, greater bioavailability (90%, or greater, compared with 33–60% 
for gabapentin) and quicker absorption than gabapentin (reaching maximum plasma 
concentrations within 1 hour compared with 3–4 hours for gabapentin).28,30 It has been 
observed that pregabalin is more prone to abuse than gabapentin, which may be because 
of its ability to induce a more rapid euphoria due to its pharmacodynamic and 
 pharmacokinetic characteristics.28

efficacy in anxiety disorders

The evidence for the efficacy of pregabalin in anxiety is somewhat limited. Anxiety can 
be a long- term condition requiring long- term treatment that necessitates long- term 
trial data. However, the manufacturer’s guide to pregabalin states that it has been stud-
ied in six controlled trials of 4–6 weeks duration and in one study of 8 weeks.31 If the 
results of these trials are presented as response (greater than a 50% improvement in 
Hamilton Anxiety (HAM- A) scores), pregabalin is superior to placebo (52% response 
for pregabalin, 38% for placebo).31 However, examination of the raw HAM- A data 
before dichotomisation can be informative. A recent meta- analysis of these short- term 
studies, in addition to unpublished studies by drug manufacturers, found pregabalin 
reduced HAM- A scores by 2.8 points compared with placebo at 4–10 weeks follow-
up.32 On the 56- point HAM- A, it is unclear whether this effect is clinically meaningful. 
More importantly, the short duration of treatment (average 7.3 weeks)32 in these stud-
ies may not be informative about the treatment of anxiety, an often chronic condition 
commonly needing to be treated for months or years.

In a similar manner to benzodiazepines, tolerance to the effects of pregabalin  develops 
over time.33 It is therefore likely that, as for benzodiazepines,34 its anxiolytic properties 
will lessen over time, diminishing or eliminating these short- term effects. Unfortunately, 
no useful study has been conducted that lasts longer than 10 weeks to evaluate this 
possibility.

These studies also did not examine the difficulty of withdrawing from these drugs. 
There is one discontinuation study evaluating relapse-prevention properties in GAD, 
which involved abrupt stoppage of pregabalin from a dose of 300mg after 8 weeks of 
treatment.35 The authors neglected measurement of the recognised withdrawal effects 
that can mimic the symptoms of relapse and can inflate the detection of relapse in the 
discontinuation arm, rendering this study difficult to interpret.35

efficacy in pain disorders

According to NHS guidance, no more than one- quarter of patients with certain long- 
term pain conditions (including painful diabetic neuropathy, pain following stroke and 
post- herpetic neuralgia) receive any benefit from gabapentinoids.36–38 A 50% reduction 
in pain is experienced by even fewer.36–38
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NHS guidance encourages review of gabapentinoids for neuropathic pain and advises 
that they should be gradually discontinued if ineffective.39 This guidance suggests that 
even people who think they are obtaining benefit from the use of pregabalin or gabap-
entin should undertake a trial dose reduction periodically, to ensure they are benefiting 
and to see if they can derive the same benefit on a lower dose.39 This guidance also 
highlights that gabapentinoids are licenced for neuropathic pain and are very unlikely 
to be of benefit when prescribed for non- neuropathic pain.40

Moderate-quality evidence supports the use of gabapentinoids to improve pain in post- 
herpetic neuralgia or diabetic peripheral neuropathy in short- term studies (up to 
16 weeks).36,37 At time points up to 16 weeks almost 40% of people taking pregabalin and 
30% of people taking gabapentin had at least 50% pain relief.36,37 There are no long- term 
studies of the effect of these drugs, but tolerance might be anticipated, as with opioids.33

Only 10% of patients with moderate to severe fibromyalgia experienced a 50% 
reduction in pain over several months of treatment according to high- quality evidence 
from a Cochrane review.41 Evidence for gabapentin is inconclusive because of the small 
number of low- quality trials.42 These drugs are probably not effective for pain relief in 
other conditions and their use is not advised.7 Systematic reviews have found no benefit 
of gabapentinoids over placebo in low back pain, sciatica, spinal stenosis or episodic 
migraine in adults.7 Currently, there is insufficient evidence to support the use of 
 pregabalin in acute pain, HIV neuropathy, neuropathic cancer pain and other forms of 
neuropathic pain.7

In chronic primary pain (pain which lasts for more than 3 months and for which no 
underlying condition is identified as the cause), UK NICE guidelines advise against using 
gabapentinoids, unless as part of a research trial.43 This guideline recommends that 
patients who are already on gabapentinoids for primacy pain should be informed of the 
lack of evidence for these medications and the risks of continuing. Those with little ben-
efit or evidence of significant harm should be encouraged to reduce and stop.43 For those 
who report benefit and few harms continuing safely is also presented as an option.43

adverse effects

According to the UK manufacturer for pregabalin there are 47 adverse effects that are 
either common or very common (though the baseline rate for placebo was not taken 
into account) (Table 4.2).31 Nearly two- thirds of patients taking these drugs for neuro-
pathic pain experience an adverse event.7 Very common adverse effects as reported by 
the manufacturer or Cochrane review include dizziness (19%), somnolence (14%) and 
headache (more than 10% of patients).31,36 Other common psychiatric adverse effects 
include euphoric mood, confusion, irritability, decreased libido, disorientation and 
insomnia, all occurring in 1–10% of patients.31 The manufacturer also reports on the 
patient label that increased risk of new- onset suicidal behaviour and death by suicide 
has been demonstrated in self- controlled studies (where periods on a drug are com-
pared to periods off the drug in the same individual).31 NHS guidance also highlights 
problems with sedation, weight gain, mood changes, hallucinations, muscle and joint 
pain, sexual dysfunction and impaired immune response.39 Adverse events from gabap-
entinoids frequently result in discontinuation of the drug. For example, almost 30% of 
patients with fibromyalgia withdrew from studies because of adverse effects (compared 
with 11% for placebo).41
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There are specific risks when gabapentinoids are given with opioids. Co- prescription 
should usually be avoided because of an increased risk of respiratory depression, acci-
dental overdose and death.39 The Medicines and Healthcare Products Regulatory 
Agency (MHRA) warning states that in cases of existing co- prescription the patient 
should be evaluated for these risks and either the gabapentinoid or the opioid reduced 
appropriately.44

Longitudinal studies have found that gabapentin is associated with neurocognitive 
and functional decline in older adults, including a more than doubling in risk of falls.46 
Gabapentinoids have also been associated with sexual dysfunction in people with 
 epilepsy.47 In young people, gabapentinoids have also been associated with increased risk 
of suicide, unintentional overdose, road traffic accidents, and head and body injuries – 
with stronger associations for pregabalin than for gabapentin.30

In 2022, the UK’s MHRA issued an updated warning on pregabalin use during 
pregnancy, recommending effective contraception throughout treatment and to avoid 
pregabalin use during pregnancy unless clearly necessary.48,49 These recommenda-
tions were updated in the context of a Nordic study of over 2,700 pregnancies, dem-
onstrating higher crude rates of major congenital malformations in pregnancies 
exposed to  pregabalin compared to pregnancies unexposed to pregabalin or other 
antiepileptic drugs (5.9% vs 4.1%, respectively), and a modestly increased risk of 

table 4.2 Very common (experienced by more than 10% of participants) and common 
(1–10% of participants) adverse effects of pregabalin.31 The effects of gabapentin are 
similar.45

psychiatric Cognitive Neurological

Euphoric mood
Irritability
Insomnia
Panic attacks
Restlessness
Agitation
Depressed mood
Aggression
Mood swings
Depersonalisation
Abnormal dreams
Apathy

Disorientation
Memory impairment
Impaired attention
Confusion

Dizziness
Somnolence
Headache
Ataxia
Abnormal co- ordination
Tremor
Dysarthria
Paraesthesia
Sedation
Balance problems

Miscellaneous Musculoskeletal Gastrointestinal

Blurred vision
Diplopia
Vertigo
Erectile dysfunction
Nasopharyngitis
Weight gain
Increased appetite
Decreased libido/anorgasmia

Muscle cramp
Arthralgia
Back pain
Pain in limb
Cervical spasm

Vomiting
Nausea
Dry mouth
Constipation
Diarrhoea
Flatulence
Abdominal distension

Very common effects are italicised.
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major congenital malformations in neonates exposed to first- trimester pregabalin 
compared to those exposed to lamotrigine or duloxetine.50

Mortality risk

According to the UK Office of National Statistics (ONS) records of coroners’ reports 
deaths associated with pregabalin have increased more than 10- fold in the 7 years from 
2014 to 2021 (perhaps partially explained by more testing).51 In 2021 there were more 
deaths in England and Wales involving pregabalin (409) than diazepam (290) or fenta-
nyl (58).51 It should be noted that, like diazepam, pregabalin’s lethality is probably 
attributable to combined use with opioids, possibly because of the ability of pregabalin 
to reverse tolerance to opioid depression of respiration:52 indeed pregabalin is rarely the 
sole drug present in poisonings.53

When mortality is corrected to prescriptions issued per year, mortality for pregabalin 
has also risen approximately 10- fold in the last 7 years.54 Its mortality per prescription is 
less than that for diazepam and fentanyl, although rising more steeply.54 Gabapentinoids 
(along with z- drugs) have been associated with a 3- fold increase in overdose deaths in the 
USA from 2000 to 2018, leading to a warning to prescribers that replacing benzodiaz-
epines and opioids with these medications did not necessarily lower the risk to the patient.55

alternative treatments

Anxiety

Most analyses find little difference between psychotherapy and pharmacotherapy for 
anxiety disorders.56,57 There is a non- significant benefit for psychotherapy over phar-
macotherapy for anxiety disorders in general (though strongly significant (g = 0.64) for 
OCD).57 An umbrella review of meta- analyses found that psychotherapies achieved SMDs 
(standard mean differences) of between 0.28 and 0.44, while pharmacotherapies achieved 
SMDs of 0.33 and 0.45.58 Most guidelines recommend psychotherapeutic options, includ-
ing CBT and other modalities for the treatment of generalised anxiety disorders.3

Pain

For chronic primary pain the NICE guidelines recommend supervised group exercise, 
remaining physically active, acceptance and commitment and cognitive behavioural ther-
apies, specific acupuncture interventions and antidepressant medication.43 (However, in 
a recent overview of systematic reviews, antidepressants were found to be ineffective, 
effective to a clinically dubious degree or analyses were found to be inconclusive,59 lead-
ing to a re- consideration of the guidance.)60 The provision of individualised therapy, 
support and social activities encouraging de- medicalisation, independence and personal 
development in one community pain clinic working with a charity led to a 50%  reduction 
in prescribing, as well as improved pain and function.61 It also reduced use of specialist 
outpatient services by 50%.61 In the US, the department of Health and Human Services 
in its Best Practice guide for pain management, outlines four approaches to pain aside 
from medication including restorative therapies, interventional procedures, behavioural 
health approaches and complementary and integrative health.62
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Discussing deprescribing gabapentinoids

The likelihood of considerable harms from gabapentinoid treatment in contrast to lim-
ited demonstrated benefit for various indications suggests that a substantial portion of 
patients may benefit from deprescribing.

NICE guidance recommends that stopping a gabapentinoid should be considered if:1

 ■ it is no longer benefiting the person;
 ■ the condition for which the medication was prescribed has resolved;
 ■ the harms of the medicine outweigh the benefits;
 ■ the person wants to stop taking the medication; or
 ■ problems with dependence or addiction have developed.

NHS guidance specifically suggests that patients prescribed gabapentinoids for chronic 
neuropathic pain should have a trial reduction of medication considered every 6 to 
12 months in order to establish whether the pain is still an issue, whether the gabapen-
tinoid is beneficial and to determine whether it is causing adverse (side) effects.2

There are specific groups in whom deprescribing may be of a higher priority 
including:

 ■ patients with concomitant use of opioids or benzodiazepines,
 ■ patients with respiratory conditions (e.g. COPD, neuromuscular disorders) for whom 
the risk of respiratory depression is greatest,

 ■ patients with current or previous substance use disorders, and
 ■ women who are pregnant or are planning pregnancy, given the MHRA warning of 
increased risk of foetal malformations.

However, as for previous chapters on benzodiazepines and z- drugs, there are a  variety 
of reasons why stopping gabapentinoids may be beneficial for a wider group of patients.

 ■ Adverse effects – dizziness, headache, somnolence, difficulty with concentration or 
memory, weight gain, depressed mood (see more in Table 4.2).

 ■ Lack of benefits – efficacy data suggests that a substantial portion of patients will not 
benefit from ongoing treatment with gabapentinoids for anxiety and some pain con-
ditions. Tolerance may diminish the effect in a number of conditions.

 ■ The patient’s condition has improved or alternative coping strategies developed  – 
anxiety may resolve when circumstances change, or may be managed with other 
approaches.

 ■ Reducing polypharmacy – especially in the elderly, polypharmacy may have negative 
health consequences. As deprescribing in old age can be challenging, reducing medi-
cations while people are healthy enough to do so may be wise.

 ■ Patient wishes to stop – there are a variety of reasons why patients may wish to stop 
medication that should be supported.

 ■ Stopping before tolerance and dependence accumulate in order to minimise the 
degree of withdrawal produced by stopping. Longer- term use is associated with 
greater withdrawal effects for dependence- forming medications,1 and, increasingly, 
dependence and withdrawal phenomena from gabapentinoids are a concern.3,4

There is no formal recommendation for a minimum period of treatment with a gabap-
entinoid – nor recommendations for a maximum duration of treatment. This lack of 
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recommendations and clinical inertia can lead to patients being prescribed these 
 medications indefinitely. Although not studied for gabapentinoids in particular, it is 
known from other drug classes that this uncertainty leads to a situation where both 
patient and prescriber is expecting the other to lead on discussing stopping.5 There is 
also fear about ‘rocking the boat’.5 It has been suggested that short- term use of pregaba-
lin in anxiety as a crisis measure only, analogous to benzodiazepines, may be war-
ranted.6 The NICE guidelines on safe withdrawal encourage clinicians to regularly 
review patients taking gabapentinoids and to consider deprescribing.1

There has been little work performed on the best approach to stopping gabapenti-
noids.7 Those few studies have focused on educational interventions to inform patients 
about the possibility of deprescribing.7 In one study highlighting opportunities for 
deprescribing, provision of information and tapering instructions to clinicians in an in- 
patient setting increased deprescribing rates for gabapentinoids in older patients from 
21% to 35%.8

General principles from deprescribing in other drug classes may also be applicable.9 
Education of patients about the risks, benefits and alternatives to these drugs can help 
motivate patients to stop.10 Many patients will be unaware of the wide variety of 
adverse effects of these medications and so may not have attributed these symptoms to 
the medication, especially after long- term use. Adverse effects of psychotropic drugs are 
often insidious, and patients may struggle to compare present symptoms with a pre-
treatment baseline. This material can be presented in a  written format, with some stud-
ies in similar medication classes showing that a face- to- face discussion can enhance 
effectiveness.11 Patients should have it explained to them that their anxiety or pain may 
not worsen if the drug is reduced in dose because of a lack of evidence for effectiveness, 
especially in the long-term, due to tolerance effects.

Outlining a gradual and flexible taper involving tolerable dose-reductions (see sub-
sequent sections) may help alleviate fears patients have about the process. Patients 
with specific fears relating to prior unsuccessful attempts to stop medications may be 
reassured that reducing doses more carefully can help to avoid severe withdrawal 
symptoms. Patients may have falsely come to believe that their medication is helpful for 
pain or anxiety because when they stop it they experience worsening of these symptoms – 
and conversely when they take a dose they experience an improvement in anxiety or 
pain. Sometimes this relief may be caused by improvement of withdrawal symptoms 
(which can include depressed mood, anxiety and pain)12,13 rather than direct evidence 
of their effectiveness for underlying conditions, analogous to the situation for benzodi-
azepines. If alternative means for managing pain or anxiety are available, for example, 
physiotherapy, psychological therapy or support, this may also give a patient greater 
confidence in stopping, and help to manage the issues that prompted the prescription in 
the first place.
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Overview of Gabapentinoid Withdrawal effects

Withdrawal symptoms from gabapentinoids, along with physical dependence and, less 
often, addiction, are increasingly recognised.1,2 From 2006 to 2015 the European 
Medicines Agency (EMA) received 7,600 reports about withdrawal effects (as well as 
misuse and abuse) regarding pregabalin and 4,300 similar reports for gabapentin.2

The gabapentinoid withdrawal syndrome resembles that for benzodiazepine with-
drawal and, to a lesser extent, for SSRIs (Table 4.3).3 A variety of withdrawal symp-
toms have been described after gabapentin discontinuation, typically occurring within 
days of treatment cessation.4 These symptoms have been observed both after abrupt 
cessation and during, and after, a slow taper, including one case of a taper lasting 
18 months.4,5

The most typical withdrawal symptoms are anxiety, insomnia, nausea, pain and 
diaphoresis.6 Agitation, confusion and disorientation occur in around half of cases of 
abrupt discontinuation of gabapentin.4 Sympathetic activation including tachycar-
dia, hypertension and tremor are commonly reported.4,5 There is one report of a 
discontinuation- emergent seizure in a patient taking very high dose (8,000mg) 
gabapentin.4 Withdrawal symptoms in newborns whose mothers use gabapentinoids 
have also been documented.7

table 4.3 Typical withdrawal symptoms from gabapentinoids.1,4,5,9

General emotional

Insomnia
Diaphoresis
Pain
Light- headedness
Dizziness
Fatigue
Flu- like symptoms
Chills

Neurological

Confusion
Disorientation
Tremor
Gait instability
Vertigo
Myoclonus
Muscle spasms
Numbness
Asterixis
Increased tactile sensations
Akathisia*
Catatonia*
Seizures*

Agitation
Dysphoria
Irritability
Depersonalisation
Anxiety

Gut

Gastrointestinal discomfort/symptoms
Nausea

Cardiovascular

Tachycardia
Hypertension
Palpitations

psychiatric

Delusions*
Hallucinations*

*Rare symptoms. Common symptoms are italicised.
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Risk factors for gabapentinoid withdrawal have not been specifically identified, but 
duration of treatment, dosage strength and documented history of withdrawal symp-
toms may correlate with the severity and duration of these symptoms, as for other 
dependence- forming medications.8 Gabapentinoid withdrawal symptoms have often 
been observed to rapidly abate when restarting treatment.4

There has been little work undertaken so far to evaluate the incidence, severity and 
duration of withdrawal effects from gabapentinoids. Some academics have estimated, 
based on a review of the literature, that the risk of physical dependence (i.e. tolerance 
and withdrawal effects) is slightly less than for benzodiazepines or alcohol.1 Additionally, 
it is not known whether a protracted withdrawal syndrome is likely following gabap-
entinoid cessation. Nonetheless, given the similarity of the acute withdrawal syndrome 
to other medications that do produce protracted withdrawal (such as benzodiazepines 
and SSRIs), it remains a possibility,9 supported by reports of such long- lasting  syndromes 
in peer support communities.10

pathophysiology of gabapentinoid withdrawal syndrome

There has been little research into the mechanism by which gabapentinoids produce 
withdrawal effects. Presumably, as for other psychotropic medications, withdrawal symp-
toms occur because neuro- adaptations to the presence of gabapentinoids take longer to 
dissipate than it takes for the drug to be eliminated from the body when it is reduced in 
dose or stopped.11 The specific changes have not been investigated but as gabapentinoids 
have (weak) GABA- mimetic features,1 there may be an overlap with the pathophysiology 
of the benzodiazepine withdrawal syndrome. Other recognised effects of gabapentinoids 
on voltage- dependent calcium channels, as well as the downstream inhibitory effects on 
excitatory neurotransmitters like glutamate and noradrenaline may also play a role.1 For 
example, chronic inhibition of glutamate and noradrenaline may lead to hypersensitivity 
of these receptors, possibly producing the symptoms of excitatory over- drive evident in 
the cardiovascular symptoms when gabapentinoids are ceased.9

Distinguishing withdrawal symptoms from return of underlying 
disorder

As pain and anxiety are recognised withdrawal symptoms from gabapentinoid dose 
reduction and discontinuation,1,9 the withdrawal syndrome can be mistaken for a 
return of the condition for which the medication was initiated. This can lead to the 
erroneous conclusion that the medication is required for treatment of the condition, as 
opposed to the need for a more gradual, careful tapering process.12 Although it has not 
been studied in detail there is also the possibility that if new- onset cardiovascular, neu-
rological, gastrointestinal and other withdrawal symptoms from gabapentinoids are 
not recognised as such, physical health diagnoses can be made instead, with consequent 
unnecessary investigation and treatment.

Withdrawal symptoms can also occur during maintenance treatment, as for other 
psychotropic medications, when doses are missed.13 If withdrawal symptoms caused by 
forgotten doses or erratic dosing are not recognised, they can be misinterpreted as evi-
dence of worsening of an underlying condition or onset of a new mental or physical 
health disorder, given the myriad potential symptoms.13
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physical dependence vs addiction in use of gabapentinoids

As for benzodiazepines, gabapentinoids are more commonly associated with physical 
dependence than addiction.1,2 As discussed previously (see chapter on benzodiazepines), the 
terms ‘dependence’ and ‘addiction’ (the latter meaning uncontrolled drug- seeking behav-
iour) are often used interchangeably, since a conflation of the terms in DSM- III- R.3 The 
FDA clarified the definition in 2019: ‘Physical dependence is a state that develops as a result 
of physiological adaptation in response to repeated drug use, manifested by withdrawal 
signs and symptoms after abrupt discontinuation or a significant dose reduction of a drug.’4

This is distinct from addiction, which also involves compulsion, craving, impaired 
control over use and use despite harm or negative consequences.5 The FDA also high-
lighted the distinction between physical dependence and addiction:

Physical dependence is not synonymous with addiction; a patient may be physically 
dependent on a drug without having an addiction to the drug. Tolerance, physical 
dependence, and withdrawal are all expected biological phenomena that are the conse-
quences of chronic treatment with certain drugs. These phenomena by themselves do 
not indicate a state of addiction.

Public Health England defined the terms similarly in its 2019 report on prescribed drug 
dependence:6

‘Addiction Dependence plus a compulsive preoccupation to seek and take a substance 
despite consequences

Dependence An adaptation to repeated exposure to some drugs and medicines usually 
characterised by tolerance and withdrawal, though tolerance may not occur with some. 
Dependence is an inevitable (and often acceptable) consequence of long- term use of 
some medicines and is distinguished here from addiction.’

For gabapentinoids, physical dependence (tolerance, withdrawal effects) is often associ-
ated with regular use, and addiction is less frequently reported, and generally amongst 
those patients with another current or previous substance use disorder.1

This distinction may seem merely semantic, but it has important practical ramifica-
tions: difficulty stopping gabapentinoids due to withdrawal effects does not mean the 
patient is misusing or abusing the drug, or that they are addicted or ‘drug- seeking’.7 
Rather, it indicates physical dependence to the drug (predictable adaptation to its effects 
following chronic use) with the natural consequence of withdrawal effects occurring 
when the dose is reduced. A failure to appreciate this can lead to accusations of abuse, 
referral to inappropriate addiction- based treatment (e.g. 12- step programmes, rapid 
detoxification) and consequent social and professional consequences (if people have 
addiction listed on their medical records).

This chapter deals with patients who are using gabapentinoids as prescribed by their 
clinician. Those with addiction issues to the drugs are beyond the scope of the current 
book. Such patients will need support for the behavioural aspects of addiction that are 
not relevant to people with only physical dependence. Note, however, that an isolated 
episode of misuse (taking the drug for a legitimate medical complaint for which the 
drug was not expressly prescribed) or abuse (taking a medication to experience 
 euphoria) is not sufficient to entail a diagnosis of addiction.5
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how to Deprescribe Gabapentinoids Safely

principles for tapering gabapentinoids

There has been little research performed specifically on how to taper gabapentinoids.1 
Nonetheless broad principles can be derived from existing guidance, knowledge 
about similar medication classes and existing clinical experience, including patient- 
led experience (see previous chapters on tapering antidepressants and benzodiaz-
epines). Given the uncertainty in this area, the process of withdrawal is best managed 
using shared decision making so that the experience of the individual patient can be 
given priority.2

Withdrawal symptoms and a return of an underlying condition are the major con-
cerns when deprescribing. Withdrawal symptoms are caused by disruption of existing 
equilibria formed during exposure to the drug.3 The more rapidly doses are reduced the 
more severe withdrawal symptoms are likely to be. There is general consensus that 
gradual tapering, with the rate titrated to the individual’s ability to tolerate the process, 
is likely to make the process less aversive and more likely to be successful.2–4 As it is 
difficult to determine a priori what rate of tapering a particular patient might tolerate 
there is a certain amount of trial and error inherent to the process.5

In the UK, NICE guidance on tapering gabapentinoids warns against abrupt cessa-
tion, and emphasises the importance of the rate of withdrawal being acceptable to the 
patient rather than imposed upon them.2 The guidance specifies that it can be useful to 
provide the patient with a formulation of their drug that allows them to make small 
decrements ‘at a pace of their choosing’ to give them control over the process, rather 
than issuing successive prescriptions for reduced daily doses.2 NICE advises that the 
reduction schedule should be adjusted to avoid intolerable withdrawal symptoms by 
monitoring the patient’s experience, including adjustments made if circumstances 
change (such as period of increased stress) or their preferences change and providing 
them with support during the process.2

tapering gradually

Local hospital guidance in the UK advises gradual tapering.4 For pregabalin, such guid-
ance recommends reducing by 50mg of pregabalin every 1–4 weeks or 300mg of gabap-
entin every 1–4  weeks.4 From maximum licensed doses (600mg for pregabalin and 
3,600mg for gabapentin), tapering in this manner would take between 3 and 12 months.4 
The guidance also emphasises that the dose changes should be individualised to the 
person. There are case reports of patients requiring much longer to taper off these drugs 
in a tolerable manner, including a published report of a patient requiring an 18- month 
taper after 20- months use of gabapentin.6

A large number of patients express dissatisfaction with the manner in which these 
medications are tapered by clinicians, with the principal complaint being that tapers are 
too fast, especially at lower doses (as observed for other medication classes).5,7 One 
manifestation of this dissatisfaction is the growing number of patients (more than 
10,000) on peer- support websites and social- media sites who are seeking guidance from 
other patients, having found medical advice on this topic lacking (and often  leading to 
intolerable withdrawal symptoms).5,8,9 Patients in these groups report that tapering can 
sometimes take years because withdrawal symptoms are so unpleasant.5,9
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tapering hyperbolically

Existing guidance for tapering gabapentinoids, for example from NICE, advises linear 
dose reductions, where the same- sized reduction of dose is recommended at each inter-
val (e.g. 50mg per month).2,4 However, as for other medications, the relationship 
between the dose of gabapentinoids and its effect on target receptors is hyperbolic, as 
dictated by the law of mass action.10 This hyperbolic relationship arises because when 
small amounts of the drug are present in the system, most receptor targets will be 
unsaturated so that every extra milligram of drug produces a large increase in effect.10 
When larger amounts of the drug are present (e.g. at clinically employed doses) most 
receptor targets will be saturated such that every extra milligram of drug has less and 
less incremental effect.10

There has been no neuroimaging conducted to determine the receptor occupancy of 
gabapentinoids to our knowledge. However, various clinical effects of gabapentinoids 
demonstrate a hyperbolic relationship with dose, which can be used to infer the rela-
tionship between dose and receptor occupancy. For example, the anticonvulsant prop-
erties of pregabalin in rats shows a hyperbolic relationship to dose.11 The same 
hyperbolic relationship is also evident for anticonvulsant properties in patients.12 As for 
other medications, the clinical effect presumably mirrors the hyperbolic relationship at 
the receptor level. It is plausible that such a relationship is also relevant to withdrawal 
effects and so may be informative in regard to devising withdrawal schedules.

In Figure 4.1a the relationship between the dose of gabapentin and its effect on sei-
zure suppression (labelled ‘clinical effect’) can be seen. Reducing from a dose of 4,800mg 
in a linear manner (for example, four increments of 1,200mg) produces increasingly 
large reductions in clinical effect. For example, the reduction from 4,800mg to 3,600mg 
of gabapentin produces a 1.4% difference in clinical effect, the reduction from 3,600mg 
to 2,400mg produces a reduction in effect of 2.7%, from 2,400 to 1,200mg of 7.3% 
and from 1,200mg to 0mg a change of 84.0%. The final 1,200mg therefore produces a 
change in effect 60- fold that of the first 1,200mg reduction, which may plausibly also 
relate to withdrawal effects.
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Figure 4.1 Different approaches to tapering gabapentin. (a) Linear dose reductions produced increasingly large 
reductions in clinical effect, plausibly related to withdrawal effects. (b) Hyperbolic dose reductions are required to 
produce even reductions in clinical effect and likely withdrawal effects.
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In Figure 4.1b, dose reductions are made from 4,800mg according to equal reduc-
tions in clinical effect instead of dose. This produces a hyperbolic pattern of dose reduc-
tion, following the dose–effect curve. This requires making dose reductions by smaller 
and smaller decrements, down to very small final doses (in this case about 70mg) so 
that the final reduction in dose (to zero) does not cause a larger change in effect than 
previous dose reductions. The drug- specific guidance, provided in later sections, follows 
the principles of hyperbolic dose reductions.

One case study provides some practical evidence of the utility of hyperbolic tapering. 
A high- functioning female patient seen in a specialist clinic taking 1,200mg/day of gabap-
entin for 20 months for alcohol use disorder required an 18- month taper.6 The patient 
was not able to tolerate a reduction from 1,200mg to 900mg because of withdrawal 
effects, but was able to tolerate a reduction to 1,000mg/day. Subsequently, she was able 
to endure reductions of 100mg per month, until she reached 300mg/day total dose, when 
these reductions became unbearable. At this point she could only tolerate 20–30mg dose 
decrements per month. At 100mg/day total dose these decrements became intolerable, 
and she could only bear reductions of as little as 5mg per month. She ceased her dose at 
60mg total (5% of her original dose) (Figure 4.2).6 In order to make these small reduc-
tions the patient measured out small amounts of the contents of capsules. The observa-
tion that withdrawal symptoms become increasingly severe as the total dose of medication 
becomes lower is consistent with other medication classes such as benzodiazepines13 and 
antidepressants.5 This non- linear pattern of withdrawal symptoms (Figure 4.2) probably 
arises from the hyperbolic pattern of effect for gabapentinoids.3,14,15
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Figure 4.2 Cumulative dose reductions of gabapentin over time in a case study by Deng et al. (2021).6 The shape 
of this curve is consistent with the dose effect graphs in Figure 4.1. As this graph helps to give a sense of with-
drawal symptoms experienced in this case, it suggests that withdrawal effects occur according to a hyperbolic 
pattern as expected.



Safe Deprescribing of Gabapentinoids 515

C
h

a
pt

er
 4

references
1. Anderson PA, McLachlan AJ, Shaheed CA, Gnjidic D, Ivers R, Mathieson S. Deprescribing interventions for gabapentinoids in adults: a scop-

ing review. Br J Clin Pharmacol 2023; published online May 23. doi:10.1111/bcp.15798.

2. National Institute for Health and Care Excellence (NICE). Medicines associated with dependence or withdrawal symptoms: safe prescribing 

and withdrawal management for adults | Guidance | NICE. 2022. https://www.nice.org.uk/guidance/ng215/chapter/Recommendations 

(accessed 27 June 2022).

3. Horowitz MA, Taylor D. How to reduce and stop psychiatric medication. Eur Neuropsychopharmacol 2021; 55: 4–7.

4. Somerset CCG. Gabapentinoid suggested tapering regimes. Somerset CCG. www.somersetccg.nhs.uk/wp- content/uploads/2021/05/Tapering- 

gabapentinoid- 1.pdf (accessed 17 June 2023).

5. Framer A. What I have learnt from helping thousands of people taper off psychotropic medications. Ther Adv Psychopharmacol 2021; 11: 

204512532199127.

6. Deng H, Benhamou O- M, Lembke A. Gabapentin dependence and withdrawal requiring an 18- month taper in a patient with alcohol use 

disorder: a case report. J Addict Dis 2021; 39: 575–8.

7. Read J, Moncrieff J, Horowitz MA. Designing withdrawal support services for antidepressant users: patients’ views on existing services and 

what they really need. J Psychiatr Res 2023. https://www.sciencedirect.com/science/article/pii/S0022395623001309.

8. White E, Read J, Julo S. The role of Facebook groups in the management and raising of awareness of antidepressant withdrawal: is social 

media filling the void left by health services? Ther Adv Psychopharmacol 2021; 11: 2045125320981174.

9. Gabapentin/Lyrica Withdrawal Support. https://www.facebook.com/groups/1438525646474773/ (accessed 17 June 2023).

10. Holford N. Pharmacodynamic principles and the time course of delayed and cumulative drug effects. Transl Clin 2018; 26: 56–9.

11. Ben- Menachem E. Pregabalin pharmacology and its relevance to clinical practice. Epilepsia 2004; 45 Suppl 6: 13–18.

12. Delahoy P, Thompson S, Marschner IC. Pregabalin versus gabapentin in partial epilepsy: a meta- analysis of dose- response relationships. BMC 

Neurol 2010; 10: 104.

13. Ashton H. The diagnosis and management of benzodiazepine dependence. Curr Opin Psychiatry 2005; 18: 249–55.

14. Horowitz MA, Taylor D. Tapering of SSRI treatment to mitigate withdrawal symptoms. The Lancet Psychiatry 2019; 6: 538–46.

15. Shapiro BB. Subtherapeutic doses of SSRI antidepressants demonstrate considerable serotonin transporter occupancy: implications for taper-

ing SSRIs. Psychopharmacology 2018; 235: 2779–81.

https://www.nice.org.uk/guidance/ng215/chapter/Recommendations
http://www.somersetccg.nhs.uk/wp-content/uploads/2021/05/Tapering-gabapentinoid-1.pdf
http://www.somersetccg.nhs.uk/wp-content/uploads/2021/05/Tapering-gabapentinoid-1.pdf
https://www.sciencedirect.com/science/article/pii/S0022395623001309
https://www.facebook.com/groups/1438525646474773/


C
h

a
pt

er
 4

516 The Maudsley® Deprescribing Guidelines

Making up smaller doses of gabapentinoids practically

In order to implement hyperbolic dose reductions many people will need to make 
smaller reductions in dose than are feasible with commercially available tablets. This is 
because the smallest available tablets (or even a quarter of such a tablet) produce high 
receptor occupancy such that stopping these minimum dosages would cause a large 
reduction in effect, engendering sometimes severe withdrawal symptoms. In the UK the 
NICE guidance on this topic specifically advises that it can be useful to provide the 
patient with a formulation of drug that allows them to make small decrements ‘at a 
pace of their choosing’ to give them control over the process,1  mirroring advice for 
tapering off other psychiatric drugs.2,3

To prepare dosages that allow steps in between or lower than doses widely available 
in tablet formulations, licensed and ‘off- label’ options are available, as outlined in the 
introductory section of this chapter. Some specific remarks relevant to gabapentinoids 
are highlighted here.

extending the dosing interval (‘skipping doses’)

As current tablet or capsule formulations of gabapentinoids in some regions do not permit 
pharmacologically informed tapering regimens, it is tempting to make dose reductions 
by having patients miss a dose of medication once a week or more often, or take their dose 
every other day (or less frequently) so that their average dose each day is reduced. However, 
this method is not recommended for gabapentinoids because both drugs have half- lives 
of about 6 hours so dosing every second day will cause plasma levels of the drug to fall 
to a tiny fraction of peak levels at their trough. It is widely recognised that skipping doses 
can induce withdrawal effects4,5 and every- other- day dosing has similar consequences. It is 
generally better to taper doses by giving a smaller dose each day (or as often as required 
to prevent inter- dose withdrawal effects) rather than a larger dose every second day.

tablet splitting

Gabapentin and pregabalin are more commonly prescribed as capsules rather than tablets 
in the US. Pregabalin comes as an extended-release tablet in the US that is not scored as 
to discourage altering the drug’s pharmacokinetic profile. Instant release tablets can be 
easily divided into halves (or quarters if they are round) using cheaply available tablet 
cutters.6 Using tablet cutters is more accurate for dividing tablets than either splitting 
by hand (for scored tablets), cutting with scissors (for unscored tablets) or using a 
kitchen knife.7 Although in older methods of manufacturing active medication was not 
evenly distributed throughout a tablet, this is no longer the case.8 Tablet splitting is 
widely employed, with almost a quarter of all drugs administered in primary care being 
split.9 Some tablets are not suitable for splitting including those with a hard outer coat, 
extended- release tablets (the extended release properties can be affected) or those that 
are too small or have an uneven shape. Although there are concerns that the splitting 
process may not be completely accurate10 (e.g. imperfect splitting, and tablet powder 
being formed), this can be mitigated somewhat by storing the remainder of the tablet 
fragment to be used over subsequent days, meaning that the correct dose will be received 
over 2 or 4 days. Tablet cutters have the advantage of closing as they are used and so 
retain both halves of the tablet being cut.
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This technique may be helpful for the first few steps of a reduction regimen but may 
not be suitable after this stage as the doses required will be smaller than one- quarter of 
the smallest available tablet for some medications. Small variation in dose from day to 
day whilst at higher doses of medication is unlikely to cause withdrawal issues for most 
people (although these differences can become more critical at lower doses).

Manufacturers’ liquids, including dilutions

Apart from tablet splitting, the most widely available option for making up doses that 
are smaller than those available in tablets is the use of liquid versions of a drug. 
Gabapentin and pregabalin are both widely available in liquid form. Sometimes smaller 
syringes (e.g. 1mL) are required for tapering than are provided by the manufacturer. 
Patients may require some education on proper syringe usage and reading. As greater 
errors are found when measuring less than 20% of the labelled capacity of a syringe11 
and the smallest syringe widely available is 1mL syringe (or in some regions a 0.5mL 
syringes), the smallest volume that could be measured accurately with a syringe may be 
too large a dose to complete a taper for some patients.

To avoid problems associated with measuring small volumes, dilution of manufacturers’ 
liquids may be needed by some patients. Gabapentinoid manufacturers do not provide 
guidance on dilution of their solution with water (or juice) before consumption. Although 
gabapentin is freely soluble in water (pregabalin less so), the manufacturers’ solutions 
contain non-aqueous solvents in addition to water and so there is the possibility that 
dilution with water will cause precipitation of the active drug.12,13 These mixtures should 
therefore be shaken well before use to ensure thorough mixing. For example, 0.5mL of 
a 20mg/mL pregabalin solution could be mixed with 4.5mL of water (a 10- fold dilution) 
to make up a 2mg/mL solution. As the stability of the dilution cannot be guaranteed, the 
remainder should be discarded and a new dilution prepared each day.

Compounded medication

Other options, available in different territories, include having compounding pharma-
cies make up smaller-dose tablets or capsules, or liquid suspensions or solutions. One 
such option is ‘tapering strips’ that involves small doses of gabapentinoids made up as 
tablets that successively reduce in dose over time.14 Patients should make sure they are 
using a reputable compounding pharmacy.15

Off- licence options for making small doses of medications

As outlined in the introductory section, while it may represent off-label use to crush 
tablets or make extemporaneous suspensions, the General Medical Council (GMC) guid-
ance on this matter states that doctors are permitted to prescribe  medications off- licence 
when ‘the dosage specified for a licensed medicine would not meet the patient’s need’.16 
In the USA, such usage is also considered ‘off-label’ or ‘unapproved’ use by the FDA, 
which, however, explains that ‘healthcare providers generally may prescribe the drug for 
an unapproved use when they judge that it is medically appropriate for their patient’.17
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Dissolving crushed tablets

When liquid formulations are not available, tablets that are not enterically coated or 
sustained-  or extended- release can be crushed to a powdered form and/or dispersed in 
water.18,19 Crushing and dispersing will not greatly alter these medications’ pharma-
cokinetic properties (their time to peak plasma will be shortened because the absence of 
a disintegration phase allows faster gastrointestinal absorption), according to the FDA 
medication guide,20 and the Royal Pharmaceutical Society (RPS) guidance on crushing, 
opening or splitting oral dosage forms.6 There are various guides that demonstrate to 
patients how to suspend tablets in water.21

Dissolving capsule contents

Guidelines for patients who have trouble swallowing tablets (e.g. the NEWT guidelines 
in the UK)12,13,18 also indicate that the contents of gabapentin and pregabalin capsules 
will dissolve in water due to their high solubility.18 These guidelines advise that these 
solutions can taste unpleasant and that juice might be used to mask their taste.18 In 
order to make up a pregabalin solution, for example, water could be added to the 
 contents of a 25mg capsule to make up a 25mL solution, with concentration 1mg/mL. 
A 5mg dose of pregabalin could be taken by measuring out 5mL of this solution to 
consume. The mixture should be shaken vigorously before consumption to make sure 
that the medication is dissolved. In the absence of stability data, a conservative approach 
involves consuming such liquids immediately (within an hour). The remainder should 
be discarded. Sometimes compounding pharmacies are able to provide suspensions of 
medication to make up smaller doses.
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Other considerations in tapering gabapentinoids

pharmacokinetic considerations

The absorption characteristics of gabapentinoids differ markedly. Gabapentin demon-
strates saturable absorption. Its bioavailability decreases from 60% to 33% as its dosage 
is increased from 900mg/day to 3,600mg/day. This property results in non- linear changes 
in plasma concentration within its clinical dosage range. In contrast, pregabalin’s absorp-
tion is non- saturable and bioavailability is high (≥ 90%) throughout its dosage range.1

Gabapentin shows a ceiling of clinical effects at higher doses both when examined in 
post- herpetic neuralgia1 and in seizure disorders,1,2 with effects plateauing above 
1,800mg/day. These data suggest that gabapentin can be tapered relatively quickly at 
dosages higher than 1,800mg/day but when below 1,800mg/day, gabapentin should 
probably be tapered more cautiously. This is reflected in the gabapentin- specific tapers 
presented in this chapter.

Micro- tapering

Although the major approach outlined in the drug- specific sections involves making 
reductions every 2–4 weeks (sometimes called ‘cut and hold’)3 an alternative approach 
is called micro- tapering, whereby a small change in dose is made each day. Theoretically 
(see Figure 3.4) making smaller reductions should produce smaller disruptions of the 
homeostatic equilibrium leading to less intense withdrawal symptoms.4 In practice, this 
process might require further dilutions of a liquid version of the drug and the use of 
small-volume syringes. It also requires quite complex calculations and record keeping. 
Micro- tapering allows the patient great flexibility in finding a rate of reduction that is 
tolerable for them. Where several doses of a medication are taken each day, these same 
small dose reductions can be made to all doses, or sequentially to one dose at a time 
(e.g. morning, afternoon or night).

Micro- tapering rates can be calculated from the regimens given in the drug- specific 
sections by dividing the change in dose for each step by 14 or 28 days, depending on the rate 
of desired taper. For example, if a regimen suggests that a reduction should be made from 
3,600mg per day to 2,400mg per day in one step over 4 weeks then this could be converted 
into a reduction of 40mg each day for approximately 4 weeks. For example, 40mg per day 
reductions could be implemented using the manufacturer’s 50mg/mL solution of gabapen-
tin by reducing the volume taken from 72mL (3,600mg) per day by 0.8mL each day. If 
the drug is taken several times a day these daily reductions can be divided between the 
different doses. As the size of the reductions made diminishes the rate of tapering per 
day will also reduce – for example, a reduction from 125mg to 100mg over 4 weeks 
would involve a reduction of approximately 1mg per day. This rate can be slowed if 
withdrawal symptoms become too unpleasant.

adjunctive medication

There is little research into adjunctive medications used in assisting gabapentinoids 
tapering. Currently there are no medications approved by the FDA or other drug 
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regulators to alleviate the symptoms of withdrawal from gabapentinoids. 
Pharmacological adjunctive treatments for other dependence- forming medications 
such as benzodiazepines have had mixed reviews.5,6 Many drugs that have been trialled 
to help people with withdrawal symptoms from dependence- forming medications 
themselves cause physical dependence and withdrawal.6 Ultimately these agents may 
then in turn need to be tapered, and are associated with their own adverse effects.7 
Clearly then, using a dependence- forming agent to assist withdrawal is ultimately 
likely to be self- defeating. The NICE guidance on safe withdrawal of dependence- 
forming medication states explicitly ‘Do not treat withdrawal symptoms with 
another medicine that is associated with dependence or withdrawal symptoms.’8 The 
advice of the British National Formulary (BNF) as regards benzodiazepines may be 
relevant: ‘The addition of beta- blockers, antidepressants and antipsychotics should 
be avoided where possible.’9

When severe withdrawal symptoms occur it is generally preferable to slow the rate 
of taper to minimise withdrawal symptoms rather than seek to mask them with another 
medication. In case studies the drug most effective at resolving withdrawal symptoms 
from gabapentinoids was the original gabapentinoid (successful in 18 out of 18 cases 
recorded).10 In case studies of patients suffering from gabapentinoid withdrawal 7 out 
of 8 patients who were treated with an adjunctive benzodiazepine (including 2 cases 
where haloperidol was used in addition to a benzodiazepine) did not experience con-
trol of their withdrawal symptoms.10 The addition of another medication also risks 
complicating the picture by adding in new adverse effects, and potential interactions 
with existing medication. In the process of withdrawal, some patients will become 
sensitised to a range of medications, which may include other psychiatric agents.7,11 
This is another reason that a cautious approach should be taken to the introduction of 
new agents.7,11

In some cases of severe withdrawal, the addition of an adjunctive medication might 
be considered.12 The adjunct agent should be ideally one without a strong withdrawal 
syndrome and with less severe adverse effects than the original gabapentinoid. Drugs 
like propranolol13,14 and antihistamines like hydroxyzine15 have been used in case of 
unpleasant withdrawal symptoms for benzodiazepines, with inconclusive findings. 
These drugs might be considered in difficult cases of  gabapentinoid withdrawal.16 
Ideally these agents should be used only for the short term, given the risk of physical 
dependence and withdrawal with chronic use.17

Nutritional supplements and other products

There has been almost no formal research into the effects of supplements on with-
drawal symptoms from gabapentinoids. Any theories on the possible benefits of 
supplements in this area are mere speculation. Hypersensitivity to adverse effects 
may also be seen with supplements when used for patients in withdrawal from 
other dependence- forming medications, such as benzodiazepines, which may 
relate to gabapentinoid withdrawal as well,18 so a cautious approach should be 
employed.
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psychological aspects of tapering gabapentinoids

The psychological aspects of the discontinuation process from gabapentinoids demon-
strate substantial overlap with the issues experienced in discontinuing other dependence- 
forming medications (see the relevant sections for antidepressants and benzodiazepines)1,2 
These themes are briefly summarised here. The withdrawal process can involve intense 
emotions, ranging from despair, anger, anxiety, to emotional lability and suicidal 
thoughts.1,3,4 These feelings can often be unrelated (or greatly out of proportion) to events 
or circumstances.1,2,5 Such experiences can sometimes be familiar emotions to the patient 
and other times quite novel – and they can be distressing and confusing.2,6

Many people cannot tolerate severe withdrawal symptoms. Severe withdrawal effects 
can impair social and professional functioning, precipitate relapse of underlying condi-
tions and cause the patient to become fearful of the process of reducing their medica-
tion or of ever ceasing it.2,6 Sometimes severe withdrawal effects will prompt people to 
return to a full dose of medication, or seek other medications or drugs to manage their 
symptoms. Occasionally severe withdrawal effects will lead people to be admitted to 
hospital and in some cases to become suicidal.2,6

So although there are specific approaches to coping with withdrawal most people do 
not do well by ‘white- knuckling’ through the process. The main tool to manage with-
drawal symptoms should be to reduce the dose gradually enough to avoid severe with-
drawal symptoms. Although there has been only limited research in the area it is 
reported clinically that experiencing more severe withdrawal symptoms from early 
rapid reductions may increase the risk of a protracted withdrawal syndrome in the long 
term and this may be relevant to gabapentinoids.2,6

Coping with withdrawal symptoms

There are some examples of general methods of coping with withdrawal symptoms in 
the introductory chapters, though there are no studies to our knowledge that have 
examined gabapentinoid withdrawal in particular. Many patients report that it is useful 
to be made aware that the symptoms that are experienced during the withdrawal pro-
cess are of a physiological origin and should not be given an existential weight they do 
not merit.7 In peer- led withdrawal communities these symptoms are referred to as 
‘neuro- emotions’, denoting emotions that arise because of withdrawal- associated neu-
rological processes, as distinct from ‘endogenous’ emotions that relate to events in the 
person’s life.2 Such symptoms, in their more extreme forms, may attract mental health 
diagnoses from clinicians unfamiliar with this aspect of withdrawal.2,8

Sometimes withdrawal symptoms can be difficult to distinguish from an underlying 
condition, not just for the clinician but also for the patient.2 Although timing and asso-
ciated physical symptoms can be helpful to achieve this distinction the subjective simi-
larity of symptoms to the original condition can be confusing for some.2 Familiar 
patterns of thoughts and emotions may be triggered by withdrawal symptoms. In the 
same way as anxiety triggered by, for example, an excess of caffeine in a given indi-
vidual may have a presentation that depends on an individual’s personality and habits 
of mind, withdrawal symptoms may interact with an individual’s typical responses and 
then closely resemble an underlying condition. In such cases, the pattern of symptoms 
over time (waxing and waning and corresponding to dose reductions), and co- incident 



C
h

a
pt

er
 4

524 The Maudsley® Deprescribing Guidelines

symptoms that are not typical of the patient’s mental health condition are most useful 
to help identify these states.2

Techniques such as distraction, acceptance and peer support have been reported by 
patients to be helpful.2 Some patients find that learning to manage and cope with with-
drawal symptoms also translates to being able to manage the mental health conditions 
that first prompted medication prescriptions more capably.2 Reducing stress in life, to 
the degree this is possible, may facilitate the process. Activity and exercise may be useful 
both as distraction and to reduce tension but need to be adjusted to the degree of physi-
ological disturbance caused by the withdrawal process in order to avoid sensory over-
load, which can sometimes exacerbate symptoms.2,6 Sleep hygiene might be helpful.2,6
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tapering gabapentinoids in practice

The practical process of tapering gabapentinoids is broadly similar to that outlined 
previously for benzodiazepines and antidepressants. Readers are encouraged to read 
those sections. The main principles are briefly presented here.

Decision making for deprescribing

 ■ The indications for deprescribing are:
 ■ adverse effects,
 ■ lack of efficacy or loss of efficacy (tolerance),
 ■ the patient wishes to stop,
 ■ the condition treated has improved or alternative coping skills have been developed, 
and

 ■ rationalising medication (e.g. reducing polypharmacy).
 ■ Patients at higher risk from continued use of gabapentinoids are:

 ■ those on concomitant use of opioids or benzodiazepines,
 ■ those diagnosed with COPD, severe or uncontrolled respiratory disease, or at risk 
of respiratory depression,

 ■ those who have a substance use disorder or a history of overdose, and
 ■ women who are pregnant or contemplating pregnancy.1

 ■ Deprescribing decisions should be agreed between patient and prescriber. Forced 
tapers are not recommended.

 ■ Life circumstances (e.g. burden of existing stressors and degree of social support 
available) should be taken into account when deciding when to commence tapering. 
A brief period of reflection and/or the mobilising of further resources may be required 
before commencing a taper.

 ■ A key element of a deprescribing intervention is education regarding the risks, benefits 
and alternatives to gabapentinoids2 (see ‘When and why to stop gabapentinoids’).

 ■ Patients should also be educated about the benefits, risks and alternatives to depre-
scribing (see ‘Overview of gabapentinoid withdrawal effects’).

 ■ If deprescribing is declined:3

 ■ patients should be advised of the relevant benefits of stopping,
 ■ any concerns they have about stopping should be addressed,
 ■ patients should not be pressurised,
 ■ if appropriate, readdress discontinuation at future appointments, and
 ■ continue monitoring for adverse effects.

 ■ Note that some patients may be unable to withdraw completely, and a more suitable 
goal may be dose reduction or maintenance of the current dose.

Before tapering

 ■ Patients should be warned not to stop gabapentinoids abruptly if they have been used 
for more than a few weeks. Explain that in some cases this can cause severe problems 
(e.g. rarely, seizures)4 and might provoke long- lasting withdrawal symptoms.
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 ■ Reassurance may be required for those that have rapidly tapered in the past with 
intolerable consequences. Explain that if tapering is performed gradually and adjusted 
to their symptoms, it can be tolerable. Rapid withdrawal should be reserved for cases 
where the medication is causing severe acute harms.

 ■ Preparation for gabapentinoid tapering may be required: for example, bolstering of 
existing coping skills or development of new ones.5 These skills can include inten-
tional relaxation (mindfulness, progressive muscle relaxation6), controlled breathing 
exercises,7 physical exercise (if tolerated), sleep hygiene, acceptance, distraction tech-
niques, CBT for insomnia and stress reduction.6,8 There are a wide variety of other 
coping skills that people might find helpful. Lightening of work load or family duties 
may be useful, if this is possible.

 ■ A support system should be established.5 This can involve family and friends (who 
may require education) or more regular contact with clinical staff. Sometimes the 
introduction of patients to a supportive peer group in person or online can be vital to 
the process (although beware of exposure to ‘worst- case’ scenarios, and sometimes 
inaccurate information).

 ■ Consider replacement treatment for the original condition. Specific treatments for 
the conditions for which gabapentinoids were originally prescribed (i.e. pain and 
anxiety) can be helpful for the process. However, there is also general recognition 
that gabapentinoids may not have marked long- term efficacy for a number of the 
conditions that they are used to treat.

 ■ Manage expectations. For people that have used gabapentinoids long term, the with-
drawal process can take months, or even longer for those sensitive to the process.9,10 
People who have been on the drugs short term may be able to stop completely in a 
few weeks.9

 ■ Past experience of reducing can help predict symptoms that may arise again on 
tapering so should be noted and can be helpful for monitoring targeted symptoms 
(see below).

 ■ Familiarity of the patient and the clinician with the wide variety of withdrawal 
symptoms (‘Overview of gabapentinoid withdrawal effects’) may help to mitigate 
unnecessary anxiety when symptoms arise. It should be impressed on patients that 
unpleasant withdrawal symptoms do not indicate that the drug is needed but that 
the taper rate should be slowed.

the process of tapering

 ■ It is thought that a patient- directed taper, adjusted to symptoms, is the most successful 
approach to cessation.5,9,10 The key elements of a programme of tapering are:

 ■ that it is flexible and can be adjusted so that the process is tolerable for the patient;
 ■ that it involves close monitoring of withdrawal symptoms to facilitate timely 
adjustments to the rate of taper; and

 ■ that patients are provided with preparations of medication to enable the process of 
creating doses which cannot be made with widely available tablet or capsule doses 
(e.g. liquid formulations or smaller-dose formulations of tablets).

The process of tapering involves four steps (Figure 4.3).
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Step one: estimation of risk of withdrawal and size of the initial dose 
reduction

Patients may be broadly risk stratified according to what little is known about risk of 
withdrawal9 in the suggested approach below. It is better to err on the side of caution 
when estimating risk category and so the presence of any moderate or high- risk charac-
teristic should assign a patient to that category. Tapers can always be sped up if no 
difficulties are encountered – but the reverse is not always true.

 ■ Low- risk patients could start with approximately 25% (or less) dose reductions 
from the minimum clinically employed doses (or larger reductions from higher 
doses) - e.g. the faster regimens given in the drug- specific chapters. This group is 
characterised by:

 ■ no evidence of tolerance or inter- dose withdrawal,
 ■ short- term use (weeks),
 ■ absent or only mild withdrawal symptoms on stopping or skipping a dose in the 
past, and

 ■ no history of multiple episodes of psychiatric medication use and cessation.11

Step 1 Make initial dose
reduction based on

estimate of risk

No or tolerable* withdrawal
symptoms (e.g. 0–4 out of 10)

Severe withdrawal symptoms
(e.g. 9–10 out of 10)

Moderately severe withdrawal
symptoms (e.g. 5–8 out of 10)

Allow time to stabilise. Make
reductions more gradually (e.g.

shift to slower regimen)

Step 3 Repeat cycle of reduction, monitoring, and decision on next reduction (as above)

Step 4 Reduce dose to zero when the reduction is no larger (In terms of effect on target receptors) than previously tolerated
            reductions (see drug-specific guidance)

Continue similar-sized reduction
(in terms of receptor occupancy,

i.e. hyperbolic)

Delay further reduction until 
symptoms resolve or

increase dose

Return to dose at which 
patients was last stable

Step 2 Monitor withdrawal
symptoms

Dose reduction process

In preparation for dose reduction process

Education about the tapering process

Assess existing coping skills

Enhance existing coping skills

Consider additional support (e.g. peer support
group, increased clinical contact)

Contingency plan for withdrawal effects and/or
relapse

Symptoms
do not 
resolve

Pre-existing condition might emerge as
medication is reduced which might

require specific management

Figure 4.3 An overview of the process of tapering gabapentinoids.
*What constitutes tolerable withdrawal symptoms will vary from person to person.
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 ■ Moderate- risk patients could start with approximately 15% (or less) dose reductions 
from the minimum clinically employed doses (or larger reductions from higher doses) 
-e.g. the moderate regimens given in the drug- specific chapters. This group is charac-
terised by:

 ■ some evidence of tolerance or inter- dose withdrawal,
 ■ moderate-length use (months),
 ■ moderate withdrawal symptoms in the past on stopping or skipping a dose, and
 ■ a history of some episodes of psychiatric medication use and cessation.11

 ■ High- risk patients could start with 10% (or less) dose reduction from the minimum 
clinically employed doses (or larger reductions from higher doses) - e.g. the slower 
regimens given in the drug- specific chapters. This group is characterised by:

 ■ evidence of significant tolerance to the medication or marked experience of inter- 
dose withdrawal,

 ■ past history of severe withdrawal symptoms on dose reduction or skipping doses,
 ■ long- term use (years),
 ■ older or otherwise physically frail, and
 ■ repeated cycles of psychiatric use and cessation (which is thought to lead to sensi-
tisation, a phenomenon sometimes called kindling).11

 ■ In order to instil confidence in patients in what can be a daunting process, it may be 
advisable to start with an even smaller dose reduction in order to alleviate patients’ 
fears and promote confidence about the process.

 ■ None of these regimens should be imposed on the patient but are a starting point to 
assess how the patient tolerates the process. Some patients may require even slower 
tapers.11

 ■ If a patient prefers to try a smaller dose reduction than their risk category suggests, 
this should be supported.

Step two: monitoring of withdrawal symptoms resulting from this 
initial reduction

 ■ The most important information to determine the rate of reduction is how the patient 
experiences the process. Imposed regimens tend to backfire.11

 ■ Although there are various scales used to measure withdrawal symptoms, these can 
be cumbersome because of the large number of items. Scales may also miss certain 
individual- specific symptoms and rarely rate the importance of symptoms to the 
patient. An alternative is to rate a small number of core withdrawal symptoms 
such as anxiety, insomnia, pain or other prominent symptoms characteristic for 
the individual out of 10 (0 = no symptoms, 10 = extreme symptoms) or to rate the 
withdrawal symptoms out of 10 overall. This monitoring often detects a ‘wave’ pattern 
of withdrawal symptoms: where symptoms increase, reach a peak, start to resolve 
and return to or approach baseline (Figure 4.4). See further variations of withdrawal 
symptoms in Figures 2.11–2.13.
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Step three: shared decision making for the next dose reduction

The information from withdrawal monitoring can be used to determine the frequency 
and size of reductions. See further detailed examples in ‘Recommendations for stopping 
antidepressants in clinical practice’ but briefly:

 ■ If symptoms take up to 2  weeks to resolve and the severity is mild (e.g. less than 
4 out 10) then similar- sized reductions (in terms of receptor occupancy) could be made 
every 2–4 weeks.

 ■ If symptoms take longer to resolve or their severity is moderate (e.g. 5–8 out of 10) 
then greater time between reductions will be required and/or smaller reductions made 
in future.

 ■ If symptoms are severe (e.g. 9 or 10 out 10) then the dose should be increased to the 
last dose at which the patient was stable, and after stabilisation the rate of reduction 
should be halved, or slowed even further.

It is important, as already emphasised, that these decisions be reached jointly and that 
a too rapid rate of taper not be imposed on patients.

Step four: repetition of cycles of reduction and monitoring until cessation

 ■ The steps outlined above in steps 2 and 3 should be repeated. Similar- sized reductions 
(in terms of effect on target receptors) should produce similar withdrawal reactions, 
but sometimes these vary over time. Because of this variation, ongoing monitoring of 
withdrawal symptoms is warranted, with adjustment of the regimen according to the 
experience of the patient.

 ■ Reductions should proceed in a hyperbolic pattern to accommodate the nature of 
the pharmacological effect of the drugs such that reductions in dose become smaller 
and smaller as the total dose gets smaller.12,13 Examples of such regimens are dis-
played in the drug- specific sections of this chapter.
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Figure 4.4 Graphical representation of withdrawal symptoms following a dose reduction of a gabapentinoid. These 
probably constitute mild symptoms. The y- axis shows the average patient- rated severity of withdrawal symptoms. 
Note the delayed onset of significant symptoms after drug reduction, probably related to drug elimination, followed 
by a peak and then easing of symptoms, probably related to re- adaptation of the system to a new homeostatic 
‘set- point’.
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 ■ The taper should be flexible to accommodate periods of stress, increased responsi-
bilities, illness or patient preference.

 ■ The dose should be reduced to zero only when the dose is low enough that the 
reduction to zero will not cause a larger change (in terms of effect on target recep-
tors) than previous tolerable reductions have caused.

after tapering

Some patients can have ongoing withdrawal symptoms following cessation.14–16 Sometimes 
this lasts just for days or weeks but occasionally is extended for months or longer, 
termed protracted withdrawal syndrome – although it is not known how commonly 
these syndromes occur for gabapentinoids.14 There are two main approaches to such 
problems – either supportive management or small-dose re-instatement.11 See section on 
management of protracted withdrawal for further details.

potential pitfalls

 ■ Physical dependence and the experience of a withdrawal syndrome does not indicate 
addiction.17,18 Addiction centres are therefore not suitable for people suffering with-
drawal effects from gabapentinoids without abuse or misuse. Sometimes treatment at 
these centres involves abrupt cessation with other medications added in to ‘cover’ 
withdrawal effects, or 12- step approaches inappropriate for medication taken as 
prescribed.

 ■ Some symptoms can seem bizarre but should not be discounted as many are recog-
nised as withdrawal symptoms (see ‘Overview of gabapentinoid withdrawal effects’) 
- e.g. myoclonus, depersonalisation/derealisation, strange tactile sensation, and 
vertigo.14,19–21

 ■ Symptoms of gabapentinoid withdrawal can overlap with the diagnostic criteria for 
other conditions, leading to misdiagnosis (e.g. functional neurological disorder, medi-
cally unexplained symptoms, psychosomatic conditions, chronic fatigue syndrome, 
anxiety disorders, depression, neurological disorders) and unnecessary testing and 
medical treatment.11

 ■ Withdrawal symptoms are best managed by adjustment of the taper rate, rather than 
‘white- knuckling’ through the process because it is thought that severe withdrawal 
effects may make a protracted withdrawal syndrome more likely and can sometimes 
be unbearable.11

 ■ Adjunctive medication aimed at treating withdrawal symptoms has not been investi-
gated, but it has shown limited success in tapering other dependence- forming medica-
tions22 and NICE recommends that withdrawal symptoms not be treated with another 
medication that is associated with dependence or withdrawal symptoms.9
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Management of complications of gabapentinoid discontinuation

approach to withdrawal akathisia

Akathisia is most commonly seen with long- term antipsychotic exposure and some 
commentators recommend gabapentinoids to treat this complication.1 However, 
akathisia can also be induced by gabapentinoid withdrawal.2 There is little research in 
this area but gradual tapering is thought to minimise the risk of this withdrawal effect 
in other dependence- forming medication,3 and this may also be true for gabapenti-
noids. As people can be agitated and quite disordered in their behaviour (pacing, rest-
less, grimacing, etc.) withdrawal akathisia can often misdiagnosed as mania, psychosis 
or agitated depression, or a variety of physical health conditions by clinicians unfamil-
iar with this withdrawal effect.4–6 For some people the condition is so unbearable it can 
lead to suicide.7,8 For others it is experienced more as internal restlessness, irritability 
and tension without manifesting physical signs.9 Once a patient is in such a state it is 
difficult to treat and symptoms can be prolonged in some patients.5 This risk, albeit 
likely small (though unknown), of too rapid withdrawal is a strong rationale for taper-
ing gradually.

Although there has been little in the way of research on withdrawal akathisia, the 
most commonly successful approach in clinical practice is re- instatement of the original 
gabapentinoid at the dose at which the patient had been previously stable.6 As the 
response to re- introduction of a gabapentinoid can be somewhat unpredictable when 
patients are in this state, it is wise to cautiously re- introduce it. It can take some time 
for symptoms to settle following re- instatement.

If re- instatement is unsuccessful, the drugs most commonly recommended as useful 
for akathisia are beta- blockers (e.g. propranolol 40–80mg po daily), and 5HT2A recep-
tor antagonists (e.g. mirtazapine 15mg po daily and cyproheptadine 8–16mg po daily), 
although there is a dearth of evidence.5,6 For example, in one open label trial of patients 
with neuroleptic- induced akathisia most patients (15/17) treated with cyproheptadine 
showed marked improvement of their symptoms, which returned when cyproheptadine 
was ceased.10 The degree to which this treatment effect is also relevant to gabapentinoid 
withdrawal- induced akathisia has not been evaluated. The evidence for beta blockers in 
neuroleptic- induced akathisia is limited, with a Cochrane review finding no evidence of 
improvement.11 Anecdotally, some patients with withdrawal akathisia do report an 
improvement in their symptoms with propranolol.

However, even medications recommended for the treatment of akathisia have been 
associated with worsening symptoms in some patients.7 Patient groups advocating for 
wider awareness of this syndrome, report that antipsychotics, antidepressants and addi-
tional benzodiazepines, can sometimes make withdrawal akathisia worse.7 For exam-
ple, mirtazapine has been noted to cause akathisia, amongst other movement disorders, 
in some patients.12 If re- instatement of the original gabapentinoid is not successful, 
given the lack of evidence for any specific approach, treatment is largely empirical.6 
Treatment should involve the introduction of one medication at a time for a short 
period at a low dose as a test of response. Patients should be closely observed to decide 
whether the drug is helpful, and it should be ceased if it is not, before trialling an addi-
tional medication.5,7
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Aside from re- instatement of the original medication, some patient advocacy groups 
suggest that another option may be a conservative approach. This essentially means 
allowing symptoms to resolve over time with minimal intervention, although this can 
sometimes be difficult for patients to tolerate, especially when symptoms are pro-
longed.7 Exercise is widely found to be helpful by patients, who often report that pacing 
somewhat lessens unpleasant sensations. This is supported by a case study in which the 
distress caused by a patient’s akathisia was relieved by continuously pedalling using a 
stationary bike.13 However, in some cases, akathisia will be so unbearable or the 
patient’s consequent suicidality so acute that the use of further medications will be 
unavoidable. Anti- cholinergics, benzodiazepines, clonidine, and, more rarely, piracetam, 
buspirone and opioids have all be used in the treatment of akathisia in addition to the 
agents mentioned above.6,14

Management of protracted withdrawal

A wide variety of medications that cause acute withdrawal syndromes, including anti-
depressants, benzodiazepines, antipsychotics, mood stabilisers, opioids and stimu-
lants15,16 have also been observed to cause protracted withdrawal syndromes (sometimes 
called post- acute withdrawal syndromes (PAWS)).15 This syndrome is often defined as 
symptoms that persist for more than 6 weeks, but PAWS can persist for months and 
sometimes years.15 These protracted withdrawal syndromes are thought to arise because 
of long- lasting changes to the brain caused by exposure to these drugs.16,17 There are 
case studies of patients who have required 18 months to taper off a gabapentinoid18 
suggesting that long- lasting withdrawal symptoms may be possible. Patient- led groups 
report protracted withdrawal syndrome from gabapentinoids19,20 – but there has been 
no study of how commonly this may occur. Clinical experience suggests that more 
gradual tapering is likely to reduce the risk of protracted withdrawal syndrome,3 but 
this has not been evaluated in controlled trials.

Management of protracted withdrawal syndromes from other medication classes nor-
mally involves conservative management (no specific intervention) or re- instatement of 
the original medication,3 and this may also be applicable to gabapentinoid withdrawal. 
In general, symptoms of protracted withdrawal from other medication classes improve 
over time without specific intervention, though this period can be frustratingly lengthy – 
months and sometimes years.3,16 A generally healthy lifestyle is thought to be beneficial, 
although no particular aspect (diet, exercise, relaxation or stress management) has been 
specifically studied or isolated. A wide variety of supplements are often touted as helpful, 
but these have not been evaluated in specific studies and patient experience is mixed.3

Re- instatement of the original medication is another option. When medications are 
re- instated soon after withdrawal symptoms onset, quick resolution is almost inevitably 
the result. When re- instatement is delayed for longer periods than months the results 
are less predictable, and sometimes delayed, partial or even absent.3 It is not currently 
known what determines this relationship. In the case of protracted withdrawal from 
antidepressants, for example, re- instatement has been observed to produce benefits 
even years after onset of the syndrome in some people.23,24 It is not clear if this has 
 relevance for gabapentinoid withdrawal. Some patients report worsening of their 
symptoms on re- instatement in withdrawal from dependence- forming medications, for 
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reasons that are poorly understood.3 One method employed to trial re- instatement 
whilst mitigating the possibility of a negative outcome is to re- instate a ‘test dose’ of 
approximately 5% of usually employed doses, such as 25 mg of pregabalin or 100 mg 
of gabapentin.3 If this test dose has positive effects, an increase in dose may be cau-
tiously attempted.3 If this test re- instatement produces a negative effect then re-instate-
ment could be abandoned (but for some patients symptom resolution can occur after an 
initial exacerbation).

Addition of other medication is often less successful than re- instatement of the origi-
nal drug.27,28 Occasionally, clinicians will trial other medications for pain, neurological 
or psychological withdrawal symptoms when a patient’s level of suffering is untenable, 
including benzodiazepines, opioids, and anti- epileptic medications, on a case- by- case 
basis, in the absence of any controlled trials. In such cases, a single medication should 
be trialled at a time and ceased if not successful to avoid the accumulation of polyphar-
macy. Sometimes, additional medication can worsen a patient’s symptoms (perhaps due 
to their overall sensitised state), and many of these medications will present issues with 
dependence and withdrawal themselves.3

If patients suffer protracted withdrawal syndromes they may require financial and 
social support if their ability to work and function is impaired for long periods because 
the above treatment options were unsuccessful or only partially successful. There is 
unfortunately limited recognition of protracted withdrawal syndrome by clinicians, 
making navigating the medical and support systems difficult for these patients, adding 
to their suffering.3,22,23 Such patients are often mis- diagnosed as suffering from a mental 
health condition or a psychosomatic disorder.3,22,24,25 One of the main requests from 
patients is that the medical system recognises the difficulties that protracted withdrawal 
syndromes can cause them and that sufficient support is provided (including complet-
ing disability or benefits paperwork where needed).26

Some expert clinicians have suggested that this state may be better thought of as a 
neurological injury.24 Nevertheless, the vast majority of people eventually recover 
(albeit some taking years)26 and one important aspect of treatment is to project 
 optimism for a favourable outcome, as despair in response to slow improvement is 
common.

Increased sensitivity during withdrawal

Patients can become highly sensitive to psychoactive and neurologically active sub-
stances during the process of withdrawal from psychiatric medications,22,24 and this is 
also reported for gabapentinoid withdrawal in particular.26 This phenomenon is thought 
to be related to an increased sensitivity to stimuli secondary to the de- stabilisation 
produced by the drug withdrawal process,3,27,28 though the mechanism is not fully 
understood. People can respond to a wide variety of substances with activation or 
other paradoxical effects, including alcohol, neurologically active antibiotics,29 caffeine, 
St John’s Wort and sometimes even specific foods, supplements and herbs.3,30 The fluo-
roquinolone class of antibiotics is particularly notorious for causing problems in ben-
zodiazepine withdrawal31 probably because this class of antibiotic is thought to interact 
with the GABA receptor.32,33 This may be relevant to gabapentinoid withdrawal because 
of their GABA- mimetic effects.34
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Where these substances exacerbate withdrawal symptoms it is wise to restrict expo-
sure to them during the withdrawal process, and during the course of protracted with-
drawal syndrome.3 Sensitivities often resolve or improve markedly when the patient 
recovers from withdrawal.3 It may not be possible to avoid all implicated medications 
during the withdrawal process. Decisions will be contingent upon individual circum-
stances, the risks of exacerbating withdrawal, the risks of the condition to be treated 
and the alternative treatments available.
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tapering Guidance for Specific Gabapentinoids

The following sections include guides to tapering pregabalin and gabapentin. To our 
knowledge, there has been no neuroimaging performed of gabapentinoid receptor 
occupancy. However, various clinical effects of gabapentinoids (e.g. anticonvulsant 
properties)1 demonstrate a hyperbolic relationship with dose, which can be used to 
infer the relationship between dose and receptor occupancy. As for other medications, 
the clinical effect presumably mirrors the hyperbolic relationship at the receptor level 
(as dictated by the law of mass action).2 Pharmacologically rational regimens were then 
calculated from these equations and are presented as ‘faster’, ‘moderate’ and ‘slower’ 
regimens. An attempt has been made to prioritise the use of widely available formula-
tions and simple manipulations (e.g. tablet splitting) unless such approaches are not 
feasible for the dose reductions suggested.

There is little research to determine which of the three suggested example taper regi-
mens is most suitable for a particular patient. Withdrawal is thought to be more severe 
for people who have used gabapentinoids at higher doses, for longer periods and for 
those who have experienced withdrawal in the past on reducing, stopping or missing a 
dose.3 A rough guide to estimating initial reductions is shown in ‘Tapering gabapenti-
noids in practice’. However, the response of the patient to initial reductions is the best 
guide as to the appropriate pace for a patient and the patient’s experience should be 
prioritised over what an algorithm suggests. This patient- led aspect is a crucial part of 
our suggested regimens.

These guides include a summary of formulations available in selected countries 
around the world. Licensed and unlicensed (or ‘off- label’) options are presented. 
Overall, the guidance given here is broadly consistent with the UK NICE guidelines on 
how to stop gabapentinoids safely,3 but we offer considerably more detail in order to 
allow implementation of deprescribing in clinical practice. Our regimens are informed 
by contributions from patient advocacy groups who have wide experience in determin-
ing the most appropriate rate and manner of withdrawal.4,5

Although there are many uncertainties in the field of deprescribing, the aim of this 
section is to provide some structure to the process of stopping gabapentinoids, while 
acknowledging that clinical judgement will have to be exercised to modify the regimens 
to fit the particular circumstances of individual patients. The key feature of these sug-
gested  regimens is that they represent a framework around which deviation can take 
place according to patient experience. Our aim is not necessarily to encourage depre-
scribing in all instances but rather to assure it is undertaken in a manner that optimises 
patient  experience and outcome.
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Gabapentin

Trade names: Neurontin, Gabarone, Gralise, Horizant.
Description: Gabapentin is a GABA analogue that binds to the alpha- 2- delta (α2δ) 
subunit of voltage- dependent calcium channels in presynaptic cell membranes.1

Withdrawal effects: The drug manufacturer warns that withdrawal effects from gabap-
entin (after short-  and long- term treatment) can include anxiety, insomnia,  nausea, pain, 
sweating, headache, convulsions, nervousness, depression, ataxia and dizziness.1,2 No 
studies to our knowledge have been conducted to evaluate the incidence, severity and 
duration of withdrawal symptoms from gabapentin. There are no published studies on 
protracted withdrawal for gabapentin, but it has been reported.3,4

Peak plasma: Following oral administration, peak plasma gabapentin concentrations 
are observed within 2–3 hours.1

Half- life: Gabapentin has an elimination half- life of 5–7 hours. It is eliminated 
unchanged solely by renal excretion. Gabapentin is recommended to be taken three 
times a day by its manufacturer.1,2 Dosing less often (including every- other- day dosing) 
is not recommended for tapering because the marked changes in plasma levels may 
precipitate inter- dose withdrawal symptoms.
Receptor occupancy: The relationship between dose of gabapentin and its effect on 
target receptors is hyperbolic as dictated by the law of mass action.5 This is also 
reflected in the relationship between dose and clinical effects,6 which may be relevant 
to withdrawal effects. Dose reductions made by linear amounts (e.g. 4,800mg, 
3,600mg, 2,400mg, 1,200mg, 0mg) will cause increasingly large reductions in effect, 
which may cause increasingly severe withdrawal effects (Figure  4.5a). To produce 
equal- sized reductions in effect on receptor occupancy will require hyperbolically 
reducing doses (Figure 4.5b),7 which informs the reductions presented. These dose–
effect curves are derived from the relationship between dose and anticonvulsant 
effects in patients.6
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Figure 4.5 (a) Linear reductions of dose cause increasingly large reductions in clinical effect, possibly relevant to 
withdrawal effects. (b) Equally spaced reductions of effect requires hyperbolic dose reductions. The final dose before 
stopping will need to be very small so that this step down is not larger (in terms of effect on receptor occupancy) 
than previously tolerated reductions.
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Available formulations: As tablets, capsules, extended- release capsules and liquid.

tablets

Dosage UK europe USa australia Canada

100mg – – – – ✓

300mg – – ✓ – ✓

400mg – – – – ✓

450mg – – ✓ – – 

600mg ✓ ✓ ✓ – ✓

800mg ✓ ✓ ✓ – ✓

900mg – – ✓ – – 

Capsule

Dosage UK europe USa australia Canada

100mg ✓ ✓ ✓ ✓ – 

300mg ✓ ✓ ✓ – – 

400mg ✓ ✓ ✓ – – 

extended-  release capsules

Dosage UK europe USa australia Canada

300mg – – ✓ – – 

600mg – – ✓ – – 

Liquids

Oral solutions UK europe USa australia Canada

50mg/mL ✓ – ✓ – – 

Dilutions: In order to make up smaller doses for tapering, dilution of the manufacturer’s 
solution may be required. Adding water to the original solution may have the effect of preci-
pitating gabapentin and so a suspension might be formed.8 All dilutions need therefore to 
be shaken thoroughly before use. Gabapentin has limited stability in water9 and so diluted 
liquids should be taken immediately after preparation and any remainder discarded.

Dilutions Solution required how to prepare solution

Doses ≥ 10mg 50mg/mL Original solution

Doses < 10mg 5mg/mL Mix 0.5mL of original solution with 4.5mL of water*

*Other dilutions are possible to produce different concentrations. The above is provided as an example.
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Off- label options: Liquid formulations are not universally available. In order to  follow 
some of the suggested regimens, smaller doses are required than can be made using 
commercially available tablets and capsules. Guidelines for people who cannot swal-
low tablets9 suggest that gabapentin capsules can be opened and the contents dissolved 
in water for administration. Gabapentin is highly soluble in water.8 The capsule con-
tents may have an unpleasant taste, which could be concealed with juice. For example, 
water could be added to the contents of a 100mg capsule to make up a 20mL solution 
(concentration 5mg/mL). The solution should be shaken vigorously before use. It 
should be consumed immediately, and any unused solution discarded since the drug is 
rapidly hydrolysed.9

Other options to make up small doses include having compounding pharmacies 
make up suspensions or smaller dose capsules or tablets, including the option of 
‘ tapering strips’.10

Worked example: To illustrate how to calculate volumes to make up a given dose using 
a liquid, a worked example is provided. To make up 10mg of gabapentin using the 
50mg/mL solution will require 10/50 = 0.2mL.
Deprescribing notes: There are no established guides to determine the rate of taper for 
someone stopping gabapentinoids. Withdrawal is thought to be more severe for people 
who have used gabapentinoids for longer periods, at higher doses, demonstrate  evidence 
of tolerance and for those who have experienced withdrawal in the past on reducing, 
stopping or missing a dose. The size of the initial reduction should be inversely propor-
tional to the number of risk factors (see ‘Tapering gabapentinoids in practice’), with 
patient preference also taken into account. Sometimes, to start with, an even smaller 
reduction may be advisable to boost a patient’s confidence that they can taper if the 
process is optimised.

Each reduction should only be made when the withdrawal symptoms from the 
previous reduction have largely resolved so that subsequent reductions do not lead 
to cumulative withdrawal symptoms. Withdrawal symptoms should not be too 
unpleasant: a rate of reduction should be aimed for that produces tolerable with-
drawal symptoms that abate within a week or two. Allowing for a sufficient obser-
vation period, reductions can therefore be made about every 2–4 weeks, depending 
on how long it takes withdrawal symptoms to resolve. If withdrawal symptoms are 
moderately severe or take longer than a couple of weeks to resolve, dose reductions 
should be postponed until symptoms resolve and then made more gradual by choos-
ing a slower tapering rate. If severe withdrawal symptoms occur, then the patient 
should return to a higher dose, wait until symptoms resolve and thereafter taper at 
a slower rate.
Suggested taper schedules for gabapentin: Please note that none of these regimens 
should be seen as prescriptive – patients should not be compelled to adhere strictly to 
them. They are given as example regimens and are not ‘set and forget’ but should be 
modified in order to ensure that withdrawal symptoms are tolerable throughout a 
taper. For example, intermediate steps halfway between the doses listed could be added 
to make a more gradual taper. Ultimately, it is the patient’s experience of withdrawal 
that should guide the rate of taper.
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A. A faster taper with up to 10 percentage points of ‘clinical effect’ between each step – 
with reductions made every 2–4 weeks*.

Step Ce (%)
aM  
(mg)

pM  
(mg)

Night  
(mg)

total daily dose 
(mg) Form

1 95 1,600 1,600 1,600 4,800 Tablets or capsules

2 89 600 600 600 1,800 Tablets or capsules

3 80 300 300 300 900 Tablets or capsules

4 72 200 200 200 600 Tablets or capsules

5 64 150 100 150 400 Use ¼ or ½ tablets**

6 57 100 100 100 300 Tablets or capsules

Switch to 50mg/mL solution

7 47 70 60 70 200 1.4mL/ 1.2mL/1.4mL

8 40 50 50 50 150 1mL 3 times per day

9 31 35 30 35 100 0.7mL/0.6mL/0.7mL

10 25 25 25 25 75 0.5mL 3 times per day

11 18 20 10 20 50 0.4mL/0.2mL/0.4mL

Switch to 5mg/mL dilution

12 10 10 5 10 25 2mL/1mL/2mL

13 0 0 0 0 0 0

CE = clinical effect
*Patients who have been on the medication for only a few weeks will probably be able to taper more quickly and might 
follow every second or third step of this regimen and make reductions every few days or so. Normally the duration of the 
taper should not be longer than the period that the patient has been on the drug for people who have only taken it for 
a few weeks. For example, if gabapentin is taken for 3 weeks the taper should be less than 3 weeks.
**Alternatively, a liquid formulation of the drug could be used for these doses.



C
h

a
pt

er
 4

B. A moderate taper with up to 6 percentage points of ‘clinical effect’ between each step – with reductions made every 2–4 weeks.

Step
Ce 
(%)

aM 
(mg)

pM
(mg)

Night 
(mg)

total daily 
dose (mg) Form Step

Ce 
(%)

aM 
(mg)

pM
(mg)

Night 
(mg)

total daily 
dose (mg) Form

1 95.5 1,600 1,600 1,600 4,800 Tabs or caps 14 43.4 60 55 60 175 1.2mL/1.1mL/1.2mL

2 91.3 800 800 800 2,400 Tabs or caps 15 39.7 50 50 50 150 1mL 3 times per day

3 88.8 600 600 600 1,800 Tabs or caps 16 35.4 45 35 45 125 0.9mL/0.7mL/0.9mL

4 84 400 400 400 1,200 Tabs or caps 17 30.5 35 30 35 100 0.7mL/0.6mL/0.7mL

5 79.8 300 300 300 900 Tabs or caps 18 26 30 20 30 80 0.6mL/0.4mL/0.6mL

6 76.7 250 250 250 750 Use ½ tabs* 19 22.2 20 20 25 65 0.4mL/0.4mL/0.5mL

7 72.5 200 200 200 600 Tabs or caps 20 18 20 10 20 50 0.4mL/0.2mL/0.4mL

8 68.7 200 100 200 500 Tabs or caps 21 13.3 10 10 15 35 0.2mL/0.2mL/0.3mL

9 63.7 150 100 150 400 Use ½ or ¼ tabs* Switch to 5mg/mL dilution

10 60.6 100 100 150 350 Use ½ or ¼ tabs* 22 9.9 10 5 10 25 2mL/1mL/2mL

11 56.8 100 100 100 300 Tabs or caps 23 6.2 5 5 5 15 1mL 3 times per day

Switch to 50mg/mL solution 24 2.1 2 1 2 5 0.4mL/0.2mL/0.4mL

12 52.3 80 70 100 250 1.6mL/1.4mL/2mL 25 0 0 0 0 0

13 46.7 70 60 70 200 1.4mL/1.2mL/1.4mL

See further steps in the right-hand column

CE = clinical effect, tabs = tablets, caps = capsules
*Alternatively, a liquid formulation of the drug could be used for these doses.
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C. A slower taper with up to 3 percentage points of ‘clinical effect’ between each step – with reductions made every 2–4 weeks.

Step
Ce 
(%)

aM 
(mg)

pM
(mg)

Night 
(mg)

total daily 
dose (mg) Form Step

Ce 
(%)

aM 
(mg)

pM
(mg)

Night 
(mg)

total daily 
dose (mg) Form

1 95.5 1,600 1,600 1,600 4,800 Tabs or caps 20 58.8 110 105 110 325 2.2mL/2.1mL/2.2mL

2 93.4 1,100 1,000 1,100 3,200 Tabs or caps 21 56.8 100 100 100 300 2mL 3 times per day

3 91.3 800 800 800 2,400 Tabs or caps 22 54.7 100 75 100 275 2mL/1.5mL/2mL

4 88.8 600 600 600 1,800 Tabs or caps 23 52.3 90 70 90 250 1.8mL/1.4mL/1.8mL

5 87.5 500 500 600 1,600 Tabs or caps 24 50.2 80 70 80 230 1.6mL/1.4mL/1.6mL

6 86 500 400 500 1,400 Tabs or caps 25 48 70 70 70 210 1.4mL 3 times per day

7 84 400 400 400 1,200 Tabs or caps 26 45.5 65 60 65 190 1.3mL/1.2mL/1.3mL

8 81.4 300 300 400 1,000 Tabs or caps 27 43.4 60 55 60 175 1.2mL/1.1mL/1.2mL

9 79.8 300 300 300 900 Tabs or caps 28 41.3 55 50 55 160 1.1mL/1mL/1.1mL

10 77.8 300 200 300 800 Tabs or caps 29 38.9 50 45 50 145 1mL/0.9mL/1mL

11 75.4 200 200 300 700 Tabs or caps 30 36.3 45 40 45 130 0.9mL/0.8mL/0.9mL

12 72.5 200 200 200 600 Tabs or caps 31 34.5 40 40 40 120 0.8mL 3 times per day

13 70.7 200 150 200 550 Use ½ or ¼ tabs* 32 32.6 40 30 40 110 0.8mL/0.6mL/0.8mL

14 68.7 150 150 200 500 Use ½ or ¼ tabs* 33 30.5 35 30 35 100 0.7mL/0.6mL/0.7mL

15 66.4 150 150 150 450 Use ½ or ¼ tabs* 34 28.3 30 30 30 90 0.6mL 3 times per day

Switch to 50mg/mL solution 35 26 25 25 30 80 0.5mL/0.5mL/0.6mL

16 65.1 150 125 150 425 3mL/2.5mL/3mL 36 23.5 25 20 25 70 0.5mL/0.4mL/0.5mL

17 63.7 125 125 150 400 2.5mL/2.5mL/3mL 37 21.4 21 20 21 62 0.42mL/0.4mL/0.42mL

18 62.2 125 125 125 375 2.5mL 3 times per day 38 19.2 18 18 18 54 0.36mL 3 times per day

19 60.6 120 110 120 350 2.4mL/2.2mL/2.4mL 39 16.8 15 15 16 46 0.3mL/0.3mL/0.32mL

See further steps in the right-hand column

(Continued )
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Step
Ce 
(%)

aM 
(mg)

pM
(mg)

Night 
(mg)

total daily 
dose (mg) Form Step

Ce 
(%)

aM 
(mg)

pM
(mg)

Night 
(mg)

total daily 
dose (mg) Form

40 14.3 12 11 15 38 0.24mL/0.22mL/0.3mL 44 5 4 4 4 12 0.8mL 3 times per day

41 12 10 10 11 31 0.2mL/0.2mL/0.22mL 45 2.6 2 2 2 6 0.4mL 3 times per day

Switch to 5mg/mL dilution 46 1.3 1 1 1 3 0.2mL 3 times per day

42 9.5 8 8 8 24 1.6mL 3 times per day 47 0 0 0 0 0

43 7.3 6 6 6 18 1.2mL 3 times per day

See further steps in the right-hand column

CE = clinical effect
*Alternatively, a liquid formulation of the drug could be used for these doses.

(Continued )
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D. An even slower taper Some patients will be unable to taper at the slowest rates 
shown here and will need to taper by even smaller decrements, thus lengthening the 
overall period of the taper. Such a regimen could be constructed by placing interme-
diate steps in regimen C. For example, 800mg, 700mg, 600mg could be modified to 
800mg, 750mg, 700mg, 650mg, 600mg and so on. Further intermediate steps could 
also be added.

Micro- tapering: The tables above show how to make reductions at intervals of 2–4 weeks. 
An alternative approach is called ‘micro- tapering’ whereby very small dose reductions 
are made every day, as explained in ‘Other considerations in tapering gabapentinoids’. 
Micro- tapering rates can be calculated from the above by dividing the change in dose for 
each step by 14 or 28 days. For example, for the moderate regimen a reduction of 150mg 
to 125mg over 14 days is equivalent to a reduction of approximately 1.8mg per day, or 
0.6mg reduction per dose (when dosed three times per day). In order to make such small 
reductions a liquid version of the drug will be needed. By the end of the taper this rate 
will reduce to reductions of 0.4mg per day. This rate can be adjusted if withdrawal symp-
toms become too unpleasant.
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pregabalin

Trade names: Lyrica, Lyrica CR, Alzain, Axalid.
Description: Pregabalin is a GABA analogue that binds to the alpha- 2- delta (α2δ) subu-
nit of voltage- dependent calcium channels in presynaptic cell membranes.1

Withdrawal effects: The drug manufacturer warns that withdrawal effects from 
 pregabalin (after short-  and long- term treatment) can include insomnia, headache, 
 nausea, anxiety, diarrhoea, flu syndrome, convulsions, nervousness, depression, pain, 
hyperhidrosis and dizziness.1 No studies to our knowledge have been conducted to 
evaluate the incidence, severity and duration of withdrawal symptoms from pregabalin. 
There are no published data on whether a protracted withdrawal syndrome is seen with 
pregabalin, but it has been reported.2

Peak plasma: For instant- release pregabalin time to peak plasma is 1 hour1 and for the 
 controlled release it is 8–12 hours. Food delays absorption with larger amounts of food 
proportionately delaying the time to peak plasma.3

Half- life: Pregabalin has an elimination half- life of 6.3 hours, although controlled release 
formulations have a longer duration of action owing to delayed disintegration and absorp-
tion.1,3 Pregabalin instant- release is recommended by its manufacturer to be taken two to 
three times a day, while the controlled release version can be taken once a day.1,3 Dosing 
less often (including every- other- day dosing) is not recommended for tapering because the 
changes in plasma levels may precipitate inter- dose withdrawal symptoms.
Receptor occupancy: The relationship between dose of pregabalin and its effect on tar-
get receptors is hyperbolic as dictated by the law of mass action.4 This is also reflected 
in the relationship between dose and clinical effects,5 which may be relevant to with-
drawal effects. Dose reductions made by linear amounts (e.g. 600mg, 450mg, 300mg, 
150mg, 0mg) will cause increasingly large reductions in effect which may cause increas-
ingly severe withdrawal effects (Figure  4.6a). To produce equal- sized reductions in 
effect on receptor occupancy will require hyperbolically reducing doses (Figure 4.6b),6 
which informs the reductions presented. These dose–effect curves are derived from the 
relationship between dose and anticonvulsant effects in patients.5
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Figure 4.6 (a) Linear reductions of dose cause increasingly large reductions in pharmacological effect, and this is 
probably relevant to withdrawal effects. (b) Equally spaced reductions of effect requires hyperbolic dose reductions. 
The final dose before stopping will need to be very small so that this step down is not larger (in terms of effect on 
receptor occupancy) than previously tolerated reductions.
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Available formulations: As tablets, controlled release tables, capsules and liquid.

tablets

Dosage UK europe USa australia Canada

25mg ✓ – – – – 

50mg ✓ – – – – 

75mg ✓ – – – – 

100mg ✓ – – – – 

150mg ✓ – – – – 

200mg ✓ – – – – 

225mg ✓ – – – – 

300mg ✓ – – – – 

Controlled-release tablets

Dosage UK europe USa australia Canada

82.5mg – – ✓ – – 

165mg – – ✓ – – 

330mg – – ✓ – – 

Capsules

Dosage UK europe USa australia Canada

25mg ✓ ✓ ✓ ✓ ✓

50mg ✓ ✓ ✓ – ✓

75mg ✓ ✓ ✓ ✓ ✓

100mg ✓ ✓ ✓ – – 

150mg ✓ ✓ ✓ ✓ ✓

200mg ✓ ✓ ✓ – – 

225mg ✓ ✓ ✓ – ✓

300mg ✓ ✓ ✓ ✓ ✓

Liquids

Oral solutions UK europe USa australia Canada

20mg/mL* ✓ ✓ ✓ – – 

*In order to make up small volumes with this solution, a small syringe (e.g. 1mL) may be required. In order to use this 
syringe, the bung supplied with the drug to fit the manufacturer’s syringe may need to be removed.
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Dilutions: In order to make up smaller doses for tapering, dilution of the manufac-
turer’s solution may be required. Adding water to the original solution may have the 
effect of precipitating pregabalin and so a suspension might be formed.7 All dilutions 
need therefore to be shaken thoroughly before use. Drug stability, however, cannot be 
assured, and so dilutions should be taken immediately after preparation (and any 
remainder should be discarded).

Dilutions Solution required how to prepare solution

Doses ≥ 4mg 20mg/mL Original solution

Doses < 4mg 2mg/mL Mix 0.5mL of original solution with 4.5mL of water*

*Other dilutions are possible to produce different concentrations. The above is provided as an example.

Off- label options: Liquid formulations are not universally available. In order to fol-
low some of the regimens suggested, smaller doses than can be made using commer-
cially available tablets and capsules are required. Guidelines for people who cannot 
swallow tablets8 suggest that pregabalin capsules can be opened and the contents 
dissolved in water for administration. Pregabalin, as already mentioned, is highly sol-
uble in water.7 The capsule contents may have an unpleasant taste,8 which could be 
concealed with juice. For example, water could be added to the contents of a 25mg 
capsule to make up a 25mL solution (concentration 1mg/mL). The mixture should be 
shaken vigorously before use. Any cloudiness is probably due to insoluble tablet 
excipients. As its stability cannot be assured it should be consumed immediately and 
any unused mixture discarded.

Other options to make up small doses include having compounding pharmacies 
make up suspensions, solutions or smaller dose capsules or tablets, including the option 
of ‘tapering strips’.9

Worked example: To illustrate how to calculate volumes to make up a given dose using 
a liquid, a worked example is provided. To make up 4mg of pregabalin using the 20mg/
mL solution will require 4/20 = 0.2mL.
Deprescribing notes: There are no established guides to determine the rate of taper for 
stopping gabapentinoids. Withdrawal is thought to be more severe for people who have 
used gabapentinoids for longer periods, at higher doses, demonstrate evidence of toler-
ance and for those who have experienced withdrawal in the past on reducing, stopping 
or missing a dose.10,11 The size of the initial reduction should be inversely proportional 
to the number of risk factors (see ‘Tapering gabapentinoids in practice’), with patient 
preference also taken into account. Sometimes, to start with, an even smaller reduction 
may be advisable to boost a patient’s confidence that they can taper if the process is 
optimised.

Each reduction should only be made when the withdrawal symptoms from the 
previous reduction have largely resolved so that subsequent reductions do not lead 
to cumulative withdrawal symptoms. Withdrawal symptoms should not be too 
unpleasant: a rate of reduction should be aimed for that produces tolerable 
 withdrawal symptoms that abate within a week or two. Allowing for a sufficient 



Safe Deprescribing of Gabapentinoids 549

C
h

a
pt

er
 4

observation period, reductions can therefore be made about every 2–4  weeks, 
depending on how long it takes withdrawal symptoms to resolve. If withdrawal 
symptoms are moderately severe or take longer than a couple of weeks to resolve, 
dose reductions should be postponed until symptoms resolve and then made more 
gradual by choosing a slower tapering rate. If severe withdrawal symptoms occur, 
then the patient should return to a higher dose, wait until symptoms resolve and 
thereafter taper at a slower rate.
Suggested taper schedules for pregabalin: Please note that none of these regimens should 
be seen as prescriptive – patients should not be compelled to adhere strictly to them. 
They are given as example regimens and are not ‘set and forget’ but should be modified 
in order to ensure that withdrawal symptoms are tolerable throughout a taper. For 
example, intermediate steps halfway in between the doses listed could be added to 
make a more gradual taper. Ultimately, it is the patient’s experience of  withdrawal that 
should guide the rate of taper.

A. A faster taper with up to 10 percentage points of ‘clinical effect’ between each step – 
with reductions made every 2–4 weeks*.

Step Ce (%) aM (mg) pM (mg)
total daily 
dose (mg) Form

1 91 300 300 600 Tablets or capsules

2 83 150 150 300 Tablets or capsules

3 79 100 125 225 Tablets or capsules

4 72 75 75 150 Tablets or capsules

5 63 50 50 100 Tablets or capsules

6 56 37.5 37.5 75 Use ½ tablets**

7 46 25 25 50 Tablets or capsules

8 39 18.75 18.75 37.5 Use ¾ tablets**

9 30 12.5 12.5 25 Use ½ tablets**

Switch to pregabalin 20mg/mL solution

10 24 9 9 18 0.45mL AM and PM

11 17 6 6 12 0.3mL AM and PM

12 9 3 3 6 0.15mL AM and PM

13 0 0 0 0

CE = clinical effect
*Patients who have been on the medication for only a few weeks will probably be able to taper more quickly and 
might follow every second or third step of this regimen and make reductions every few days or so. Normally the 
duration of the taper should not be longer than the period that the patient has been on the drug for people who 
have only taken it for a few weeks. For example, if pregabalin is taken for 3 weeks the taper should be less than 
3 weeks.
**Alternatively, a liquid formulation of the drug could be used for these doses.
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B. A moderate taper with up to 5 percentage points of ‘clinical effect’ between each 
step – with reductions made every 2- 4 weeks.

Step
Ce 
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form Step

Ce 
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form

1 91 300 300 600 Tabs or caps Switch to pregabalin 20mg/mL solution

2 86.3 175 200 375 Tabs or caps 16 42.5 22 22 44 1.1mL AM and PM

3 82.2 125 150 275 Tabs or caps 17 38.9 19 19 38 0.95mL AM and PM

4 79 100 125 225 Tabs or caps 18 34.9 16 16 32 0.8mL AM and PM

5 74.6 75 100 175 Tabs or caps 19 30.4 13 13 26 0.65mL AM and PM

6 71.5 75 75 150 Tabs or caps 20 26.9 11 11 22 0.55mL AM and PM

7 69.7 62.5 75 137.5 Use ½ tablets* 21 23.2 9 9 18 0.45mL AM and PM

8 67.7 50 75 125 Tabs or caps 22 19 7 7 14 0.35mL AM and PM

9 65.3 50 62.5 112.5 Use ½ tablets* 23 14.4 5 5 10 0.25mL AM and PM

10 62.6 50 50 100 Tabs or caps 24 11.8 4 4 8 0.2mL AM and PM

11 59.5 37.5 50 87.5 Use ½ tablets* Switch to pregabalin 2mg/mL dilution**

12 55.7 37.5 37.5 75 Use ½ tablets* 25 9.1 3 3 6 1.5mL AM and PM

13 51.2 25 37.5 62.5 Use ½ tablets* 26 6.3 2 2 4 1mL AM and PM

14 48.5 25 31.25 56.25 Use ¼ tablets* 27 3.2 1 1 2 0.5mL AM and PM

15 45.6 25 25 50 Tabs or caps 28 0 0 0 0 0

See further steps in the right-hand column

CE = clinical effect, tabs = tablets, caps = capsules
*Alternatively, a liquid formulation of the drug could be used for these doses.
**Prepared as above
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C. A slower taper with up to 3 percentage points of ‘clinical effect’ between each step – 
with reductions made every 2–4 weeks.

Step
Ce 
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form Step

Ce
(%)

aM 
(mg)

pM 
(mg)

total 
daily 
dose 
(mg) Form

1 91 300 300 600 Tabs or caps 25 46.6 26 26 52 1.3mL AM and PM

2 88.8 225 250 475 Tabs or caps 26 44.6 24 24 48 1.2mL AM and PM

3 87 200 200 400 Tabs or caps 27 42.5 22 22 44 1.1mL AM and PM

4 85.4 175 175 350 Tabs or caps 28 40.1 20 20 40 1mL AM and PM

5 83.4 150 150 300 Tabs or caps 29 38.3 18.5 18.5 37 0.93mL AM and PM

6 82.2 125 150 275 Tabs or caps 30 36.3 17 17 34 0.85mL AM and PM

7 80.7 125 125 250 Tabs or caps 31 34.2 15.5 15.5 31 0.78mL AM and PM

8 79 100 125 225 Tabs or caps 32 31.9 14 14 28 0.7mL AM and PM

9 77 100 100 200 Tabs or caps 33 30.4 13 13 26 0.65mL AM and PM

10 74.6 75 100 175 Tabs or caps 34 28.7 12 12 24 0.6mL AM and PM

11 73.1 75 87.5 162.5 Use ½ tablets* 35 26.9 11 11 22 0.55mL AM and PM

12 71.5 75 75 150 Tabs or caps 36 25.1 10 10 20 0.5mL AM and PM

13 69.7 62.5 75 137.5 Use ½ tablets* 37 23.2 9 9 18 0.45mL AM and PM

14 67.7 62.5 62.5 125 Use ½ tablets* 38 21.2 8 8 16 0.4mL AM and PM

15 65.3 50 62.5 112.5 Use ½ tablets* 39 19 7 7 14 0.35mL AM and PM

16 62.6 50 50 100 Tabs or caps 40 16.7 6 6 12 0.3mL AM and PM

17 61.1 43.75 50 93.75 Use ¾ tablets* 41 14.4 5 5 10 0.25mL AM and PM

18 59.5 43.75 43.75 87.5 Use ¾ tablets* 42 11.8 4 4 8 0.2mL AM and PM

19 57.7 37.5 43.75 81.25 Use ½ and 
¾ tablets*

Switch to pregabalin 2mg/mL dilution

20 55.7 37.5 37.5 75 Use ½ tablets* 43 9.8 3.2 3.2 6.4 1.6mL AM and PM

21 53.5 31.25 37.5 68.75 Use ½ and 
¼ tablets*

44 7.7 2.5 2.5 5 1.25mL AM and PM

Switch to pregabalin 20mg/mL solution 45 5.5 1.74 1.74 3.48 0.87mL AM and PM

22 51.8 32 32 64 1.6mL AM and PM 46 3.2 1 1 2 0.5mL AM and PM

23 50.1 30 30 60 1.5mL AM and PM 47 1.6 0.5 0.5 1 0.25mL AM and PM

24 48.4 28 28 56 1.4mL AM and PM 48 0 0 0 0

See further steps in the right-hand column

CE = clinical effect, tabs = tablets, caps = capsules
*Alternatively, a liquid formulation of the drug could be used for these doses.
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D. An even slower taper Some patients will be unable to taper at the slowest rates 
shown here and will need to taper by even smaller decrements, thus lengthening the 
overall period of the taper. Such a regimen could be constructed by placing interme-
diate steps in regimen C. For example, 300mg, 275mg, 250mg could be modified to 
300mg, 287.5mg, 275mg, 262.5mg, 250mg and so on. Further intermediate steps 
could also be added.

Micro- tapering: The tables above show how to make reductions at intervals of 
2–4 weeks. An alternative approach is called ‘micro- tapering’ whereby very small dose 
reductions are made every day, as explained in ‘Other considerations in tapering gabap-
entinoids’. Micro- tapering rates can be calculated from the above by dividing the 
change in dose for each step by 14 or 28 days. For example, for the moderate regimen 
a reduction of 150mg to 137.5mg over 14 days is equivalent to a reduction of 0.9mg 
per day, or 0.45mg reduction per dose (when dosed twice a day). In order to make such 
small reductions a liquid version of the drug will be needed. By the end of the taper this 
rate will reduce to reductions of 0.14mg a day. This rate can be adjusted if withdrawal 
symptoms become too unpleasant.
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