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Key points
Question: What are the incidence and nature of symptoms following discontinuation of
antidepressants?
Findings: This systematic review and meta-analysis of 49 randomized clinical trials found that on
average, participants who stopped antidepressants experienced 1 more discontinuation symptom
compared to those who discontinued placebo or continued antidepressants. The most common
symptom in the first 2 weeks following antidepressant discontinuation was dizziness, and
discontinuation of antidepressants was not associated with depressive symptoms.
Meaning: Individuals who discontinued antidepressants experienced more symptoms compared to
those discontinuing placebo or continuing an antidepressant, but the mean number of symptoms

was below the cutoff for clinically important discontinuation syndrome.



Abstract
Importance: The incidence and nature of discontinuation symptoms following
antidepressant cessation remain unclear.
Objective: To examine the presence of discontinuation symptoms using standardized scales
(eg, Discontinuation-Emergent Signs and Symptoms [DESS]) and the incidence of individual
discontinuation symptoms in individuals who stop taking antidepressants.
Data Sources: The databases Embase, PsycINFO, Ovid MEDLINE, and Cochrane Library were
systematically searched from inception until November 7, 2023.
Study Selection: Randomized clinical trials (RCTs) reporting discontinuation symptoms using a
standardized scale or individual symptoms (eg, adverse events) following antidepressant cessation
were included.
Data Extraction and Synthesis: Data extracted were cross-checked by 2 reviewers. Additional
unpublished data from 11 RCTs were included. A random-effects meta-analysis was conducted to
calculate standardized mean difference between individuals who discontinued an antidepressant vs
those who continued an antidepressant or discontinued placebo. A proportion and odds ratio (OR)
meta-analysis was performed to assess incidence of individual discontinuation symptoms compared
to placebo. Subgroup analyses were conducted to compare different antidepressants. Data analysis
was conducted between September 2024 and December 2024.
Main Outcomes and Measures: The primary outcomes were incidence and nature of
antidepressant discontinuation symptoms measured using standardized or unstandardized scales.
Results: A total of 50 studies were included, 49 of which were included in meta-analyses. The 50
studies included 17,828 participants in total, with 66.9% female participants and mean participant
age of 44 years. Follow-up was between 1 day and 52 weeks. The DESS meta-analysis indicated

increased discontinuation symptoms at 1 week in participants stopping antidepressants



(standardized mean difference, 0.31; 95%Cl, 0.23-0.39; number of studies [k]=11; n=3,915
participants) compared to those taking placebo or continuing antidepressants. The effect size was
equivalent to 1 more symptom on the DESS. Discontinuation of antidepressants was associated with
increased odds of dizziness (OR, 5.52; 95%Cl, 3.81-8.01), nausea (OR, 3.16; 95%Cl, 2.01-4.96),
vertigo (OR, 6.40; 95%Cl, 1.20-34.19), and nervousness (OR, 3.15; 95%Cl, 1.29-7.64) compared to
placebo discontinuation. Dizziness was the most prevalent discontinuation symptom (risk
difference, 6.24%). Discontinuation was not associated with depression symptoms, despite being
measured in people with major depressive disorder (k=5).

Conclusions and Relevance: This systematic review and meta-analysis indicated that the mean
number of discontinuation symptoms at week 1 after stopping antidepressants was below the
threshold for clinically significant discontinuation syndrome. Mood worsening was not associated
with discontinuation; therefore, later presentation of depression after discontinuation is indicative

of depression relapse.



Introduction
The concept of antidepressant withdrawal syndrome was first introduced in the late 1950s'. While
most international depression guidelines acknowledge and support tapering of antidepressants
when discontinuing them?, there remains variability in specific guidance on duration and types of
withdrawal symptoms among antidepressants3.
In the UK, guidelines from the National Institute for Health and Care Excellence state that for some
people, antidepressant discontinuation symptoms can be mild and transient, but in other cases,
symptoms can be more severe and last longer®. The American Psychiatric Association guidelines
state that antidepressant discontinuation symptoms usually resolve within 1 to 2 weeks without
treatment®.
There is also lack of consensus and clarity on the evidence relating to incidence and duration of
antidepressant discontinuation symptoms. A meta-analysis by Henssler and colleagues® found the
incidence of at least 1 discontinuation symptom was 31% after discontinuation of antidepressants
and 17% after discontinuation of placebo. However, when directly comparing discontinuation of an
antidepressant with placebo, the authors found a difference of 8%. Critiques of Henssler and
colleagues’ meta-analysis stated that it only analyzed categorical data and did not provide details
about type of discontinuation symptoms experienced’. The authors acknowledged that assessment
of discontinuation symptoms using a standardized continuous scale (eg, Discontinuation Emergent
Signs and Symptoms scale [DESS]®) may have been more informative compared to incidence rates
alone. Determining the nature of discontinuation symptoms would enable clinicians and patients to
identify them and distinguish them from relapse.
Zhang and colleagues® attempted to examine the incidence of individual symptoms but did not
assess symptoms following placebo discontinuation and included a small number of randomized

controlled trials (k = 14). These factors limit interpretation of their findings.



The primary aim of the current systematic review and meta-analysis was to examine discontinuation
symptoms using the DESS by directly comparing scores between those who discontinued an
antidepressant vs those who continued an antidepressant or discontinued placebo. A secondary aim
was to directly assess incidence of specific discontinuation symptoms in those stopping
antidepressants vs those stopping placebo.

Methods
This systematic review followed the Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) reporting guidelines'®. A protocol was preregistered on PROSPERO

(CRD42023409477). Additional methodological details are presented in eAppendix 1 in Supplement

Eligibility Criteria

Eligible studies were composed of randomized clinical trials (RCTs) (or open-label trials with a
randomized double-blind discontinuation phase) that included adults and assessed discontinuation
following treatment with any antidepressant. Eligible comparators were continuation of
antidepressants, discontinuation of placebo, and prediscontinuation scores (within-participants
designs). Discontinuation symptoms were measured either using standardized measures (eg, DESS8)

or as reported adverse events (AEs).

Search strategy

The electronic databases Embase, PsycINFO, Ovid MEDLINE, and the Cochrane Library were
searched from inception to October 30, 2023 (PsycInfo), or November 7, 2023 (Embase, Ovid
MEDLINE, and Cochrane). Reference lists of included studies and existing systematic reviews were
searched by hand for potentially eligible studies. A search by hand was conducted on March 4,

2025, to identify potential studies published after the original search was conducted.



Study selection
Rayyan open-source review management software! (Rayyan) was used to assist the study selection
process. The study selection was conducted independently by 2 reviewers (M.K. and B.B.B.) blinded

to each other’s selections.

Data extraction
Data were extracted by the first author (M.K.) and cross-checked by 2 coauthors (D.T. and B.B.B.).

Discrepancies were resolved through discussion with the senior author (S.J.).

Statistical analysis

To assess discontinuation symptoms, outcomes were analyzed separately depending on whether
they assessed mean differences using a continuous scale (eg, DESS?) or incidence and odds ratio
(OR) of individual symptoms. Statistical significance was set at P < .05 (2-tailed) for all meta-

analyses. Meta-analysis was conducted using Stata version 18 (StataCorp)*?.

Symptoms assessed using a continuous scale

A random-effects meta-analysis was used to calculate the Hedges g standardized mean difference
(SMD). A pooled effect size (ES) with 95% confidence intervals was computed to estimate
differences in discontinuation symptoms for antidepressant discontinuation, with the comparator
control group consisting of placebo (preferred when available) or antidepressant continuation. The
12 statistic was used to assess heterogeneity, which was considered high if 1> was greater than 50%%3.
Publication bias was examined by visually inspecting funnel plots and the Egger test. Trim-and-fill

analysis was used to estimate the adjusted ES when the Egger test was significant.



The primary meta-analysis included studies that assessed DESS symptoms following abrupt or
tapered discontinuation of antidepressants. Separate analyses were conducted to assess symptoms
1 and 2 weeks following discontinuation. Discontinuation symptoms at 3 weeks were only reported
in 1 study'#* and were thus not analyzed. Subgroup analyses were conducted for individual
antidepressants, tapering methods, and risk of bias. Meta-regression was performed using the

restricted maximum likelihood method.

Incidence of individual symptoms

A random-effects meta-analysis was conducted to calculate the proportion, log OR, and risk
difference (RD) of individual symptoms following discontinuation of an antidepressant vs placebo in
placebo-controlled trials. This approach allowed direct comparison of symptoms in those who
discontinued an antidepressant vs placebo and accounted for potential placebo or nocebo effects.
ORs and 95% confidence intervals were exponentiated for ease of interpretation. Incident rates
were transformed using the logit function. SMDs and 95% confidence intervals were back-
transformed using the inverse logit function. Similar symptoms were grouped into categories, as
they were often reported as synonymous (eTable 1 in Supplement 1). Classification was theoretically

driven, decided through consensus between 2 senior authors (J.F.H. and S.J.) prior to analysis.



Results
Search results
The search resulted in 6292 records, in addition to 33 studies identified through hand searches. Full
texts of 134 studies were screened for inclusion, 50 of which were included in the systematic review
(Figure 1). Of those, 19 used a continuous scale to assess discontinuation symptoms and 45
reported individual symptoms following discontinuation. Missing data from 11 studies were

obtained either directly from the authors or through a formal data request through Vivli (Vivli.org).

Study characteristics

The 50 studies included 17,828 participants in total, with 66.9% female participants and mean
participant age of 44 years. The following diagnoses were studied: major depressive disorder

(MDD) (k = 28), generalized anxiety disorder (k = 9), panic disorder (k = 4), fibromyalgia (k = 2),
premenstrual dysphoric disorder (k = 2), posttraumatic stress disorder, generalized social anxiety
disorder (k = 1), and compulsive-shopping disorder (k = 1). Two studies included women with

(post)menopause.

Meta-analyses

Symptoms assessed using a continuous scale

A total of 18 studies assessed discontinuation symptoms using a continuous scale and were included
in the continuous outcomes meta-analysis (n = 5,237; antidepressant discontinuation: n = 3,307). Of
those RCTs, most (k = 15) used the original DESS® whereas 1 used a modified DESS and 2 used the
Physician Withdrawal Checklist questionnaire®® or the Michelson SSRI Withdrawal Symptoms

scale’®. One study that used the modified DESSY is presented in the qualitative synthesis.
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The main continuous meta-analysis included 11 studies that used the original or modified DESS
scale (n = 3,915; discontinued an antidepressant: n = 2,217) and as a comparator used placebo or
antidepressant continuation. Two studies were only included in the subgroup analyses, as 1
assessed symptoms following taper only*®, while the other assessed symptoms 1 to 3 days following
discontinuation?®. One study?® was excluded from the DESS meta-analysis because it appeared to
assess the symptoms occurring over 2 weeks following discontinuation, rather than a specific time
point.

Cessation of an antidepressant moderately increased discontinuation symptoms 1 week following
placebo substitution (SMD, 0.31; 95% Cl, 0.23-0.39; 95% prediction intervals [P1], 0.08-0.54; I* =
36%; k = 11). A similar SMD was found after removing agomelatine from the analysis (SMD, 0.35;
95% Cl, 0.28-0.42; 95% PI, 0.25-0.45; I> = 5%; k = 9). Heterogeneity decreased after including only
studies in MDD (/2 = 25%; SMD, 0.33; k = 8). The SMD was back-transformed to the DESS scale by
multiplying it by the pooled standard deviation (3.49)%!. This showed a mean increase of 1.08 (95%
Cl, 0.80-1.36) points (ie, symptoms) on the DESS for the discontinuation group compared to those
who continued antidepressants or were treated with placebo. The Egger regression test yielded a P
value of .051. There was no publication bias when only assessing studies in MDD (P = .53). The SMD

did not change after removing 1 study rated at high risk of bias (0.31; 95% Cl, 0.21-0.41; I> = 50%).

The overall SMD at 2 weeks following discontinuation was statistically significant (0.13; 95% Cl, 0.05-
0.21; 95% PI, 0.03-0.23; /> = 0%; k = 8). Only 1 of the included studies had a statistically significant ES
(eFigure 3B in Supplement 1). There was no evidence of publication bias (P =.052). Removing 1 trial

rated as being at high risk of bias did not change the SMD (0.13; 95% Cl, 0.04-0.22; I* = 0%).
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Meta-regression indicated no association between antidepressant treatment duration and
discontinuation symptoms at week 1 (slope, -0.014; 95%Cl, -0.04 to 0.00) or week 2 (slope, 0.007;

95% Cl, —0.04 to 0.05).

Subgroup analysis by individual antidepressant at week 1 indicated significant discontinuation
symptoms following the cessation of desvenlafaxine (SMD, 0.39; 95% Cl, 0.28-0.50; I?= 0%; k = 4),
duloxetine (SMD, 0.40; 95% Cl, 0.21-0.58; I* = 32%; k = 3), and vortioxetine (SMD, 0.21; 95% Cl, 0.09-
0.34; I> = 0%; k = 3) (Figure 2)?%32. Converting the SMD to the original scale indicated 1.61 more
symptoms in the duloxetine group, 1.37 in desvenlafaxine, and 0.56 in vortioxetine. Escitalopram
and paroxetine were only assessed in 1 study. Subgroup analysis at week 2 scores indicated a small
SMD for vortioxetine (0.15; 95% Cl, 0.03-0.28; I?> = 0%; k = 3) but not desvenlafaxine (SMD, 0.079;

95% Cl, -0.07 to 0.23; k = 3).

Abrupt discontinuation of antidepressants resulted in statistically significant discontinuation
symptoms at week 1 (SMD, 0.28; 95% Cl, 0.16-0.39; 95% P, -0.09 to 0.64; I = 55%; k = 11). A similar
SMD was found when removing from the analysis 1 study that assessed symptoms 1 to 3 days
following discontinuation (SMD, 0.28; 95% Cl, 0.15-0.41; I?> = 59%). Subgroup analysis indicated
discontinuation symptoms following the abrupt cessation of desvenlafaxine (SMD, 0.46; 95% Cl,
0.31- 0.61; I> = 0%) and vortioxetine (SMD, 0.21; 95% Cl, 0.09-0.34; I = 0%). There was a small SMD
at 2 weeks following abrupt discontinuation (SMD, 0.13; 95% Cl, 0.05-0.21; /> = 0%), which was
significant for vortioxetine (SMD, 0.15; 95% Cl, 0.03-0.28; I = 0%) but not desvenlafaxine (SMD,

0.079; 95% Cl, -0.07 to 0.23).
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Incidence of individual symptoms

Individual symptoms were assessed in 45 studies (n = 10,612) (1 study of which was a pooled
analysis of 8 RCTs), in which 7,520 participants discontinued an antidepressant and 3,092
discontinued placebo.

In the main analysis, we explored incidence of individual symptoms in placebo-controlled trials (k =
16) in which participants discontinued an antidepressant (n = 4,357) or placebo (n =2,801). One RCT
was not included in this meta-analysis, as it did not report individual symptoms in placebo?3, but is
presented in eTable 4B in Supplement 1. Studies assessed individual symptoms within 2 weeks after
discontinuation. Findings are presented in Table 1 and Table 2 and in eAppendix 4 in Supplement 1.
The Egger test indicated absence of publication bias for all symptoms except respiratory infection.
Findings for respiratory infection did not change after accounting for publication bias using trim-
and-fill analysis (OR, 0.69; 95% Cl, 0.39-1.21).

Additional analysis assessing the incidence of symptoms in all eligible studies (k = 45) that used
different comparators (antidepressant continuation, placebo discontinuation, within-participants

design) is presented in eAppendix 4 in Supplement 1.
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Discussion

Discontinuation of antidepressants was associated with an increase in DESS discontinuation
symptoms compared to placebo. This increase was equivalent to 1 additional symptom on the DESS
after 1 week in those who discontinued an antidepressant vs those who continued an
antidepressant or discontinued placebo. Antidepressant discontinuation was associated with
greater odds of dizziness, nausea, vertigo, and nervousness. The most frequent symptom in the first
2 weeks following antidepressant cessation was dizziness (RD, 6.24%), followed by nausea (RD,
2.90%). The incidence of individual discontinuation symptoms in the first 2 weeks varied by
antidepressant: (des)venlafaxine was associated with the most symptoms, with no evidence that
vortioxetine was associated with more individual discontinuation symptoms than placebo. The
incidence of discontinuation symptoms in the antidepressant group was considerably lower in the

meta-analysis of trials directly comparing discontinuation of antidepressants with placebo.

On the DESS, 4 or more symptoms has been used as the cutoff point for clinically significant
discontinuation syndrome®34, The mean score on the DESS at 1 week was below this cutoff for
duloxetine, desvenlafaxine, and vortioxetine. Although discontinuation symptoms maybe long
lasting in some individuals*3>, it is generally acknowledged that symptoms peak at 1 to 2 weeks
following discontinuation (except for fluoxetine)>3*3¢, Therefore, our estimate (range) of 1.08 points
(0.80-1.36) is likely to represent the peak of DESS scores.

Abrupt discontinuation of desvenlafaxine was not associated with notably greater symptoms (SMD,
0.46) than tapered discontinuation (SMD, 0.36). Two meta-analyses reported a similar event rate of
symptoms following taper and abrupt discontinuation®®. However, most studies used a 1-week
taper, which may explain high general rates in this group. There remains limited evidence on the

usefulness of longer tapering methods, such as hyperbolic*3’. While intuitively appealing, the
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theoretical evidence put forward (eg, molecular imaging studies of serotonin transporter) does not
explain individual variation or high incidence of discontinuation symptoms with drugs like
paroxetine, in addition to other concerns38. Recent evidence suggests that abrupt discontinuation
of antidepressants may be associated with greater depression relapse rate compared to taper3?,
Length of antidepressant treatment was not associated with discontinuation symptoms, consistent
with previous meta-analyses®°. Nevertheless, treatment duration in the included studies was likely
shorter than in real-world settings, which could have influenced our findings.

Dizziness was the most common symptom across all antidepressants, affecting around 6% of those
discontinuing an antidepressant after accounting for placebo effects. The greater incidence of
dizziness in the discontinuation group may be related to the effects of serotonin on the vestibular
system?C. Antidepressant discontinuation was not associated with greater depressive symptoms in
the first 2 weeks compared to placebo, despite being measured in studies specifically examining
MDD. This suggests discontinuation symptoms are unlikely to be mistaken for mood relapse in these
individuals and that later presentation of depression symptoms is more likely to represent
depression relapse. On the other hand, symptoms of nervousness or anxiety were more prevalent,
which suggests discontinuation may be misdiagnosed as reemergent anxiety. It could also be that

anxiety may reemerge more rapidly than depression following discontinuation.

A lower incidence of symptoms was found when directly comparing antidepressant discontinuation
with placebo, which highlights the need for placebo control when assessing discontinuation
symptoms. This discrepancy may be attributed to nonpharmacological processes, such as nocebo
effects, due to the commonality of symptoms**3, However, this does not suggest that symptoms
experienced are not real. Consistent with this, Henssler and colleagues® found a 7% lower incidence
when directly comparing placebo with antidepressant discontinuation. The lack of placebo control

likely also explains the higher incidence of symptoms reported in a recent meta-analysis®.
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Antidepressant discontinuation was not associated with fatigue, paresthesia, tremor, or pain.
Findings showed a very small RD for headache (1.5%) and diarrhea (0.97%), although the OR was
not significant. The antidepressants associated with the highest incidence of individual
discontinuation symptoms were venlafaxine and desvenlafaxine, consistent with previous studies
and its rapid clearance®3¢44, The most commonly experienced symptom following discontinuation
of desvenlafaxine and venlafaxine was dizziness, which affected 9.4% and 17.5% of participants,
respectively.

The DESS meta-analysis at week 2 indicated a very small SMD (0.13), likely to be attributed to low
power, as the individual SMD of only 1 of the 8 studies was statistically significant. The ANTLER
trial’’, which had the longest follow-up, reported discontinuation symptoms occurring 4 to 8 weeks
after discontinuation. Nevertheless, the increased DESS scores at this follow-up duration are more
likely to reflect mood relapse rather than discontinuation symptomes, since the DESS also captures
depressive symptoms. Consistent with this, the depression relapse rate following antidepressant
discontinuation was greater at 6 months (34.8%) compared to the first month3°. Depression relapse
is also seen within weeks of stopping maintenance electroconvulsive therapy, which has no known

withdrawal syndrome*°.

Strengths and Limitations
A strength of the current meta-analysis is the inclusion of unpublished data from 11 RCTs, the
inclusion of placebo control, and examination of both standardized and non standardized measures

to assess discontinuation symptoms, which has not been addressed before, to our knowledge.

However, this meta-analysis has limitations. Due to the small number of studies, some analyses
might have been underpowered, while in others, the confidence intervals (eg, for vivid dreams and

vomiting) and Pls were wide, indicating low precision. Assessing symptoms using a nonstructured
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instrument may result in smaller ESs, as reported in another meta-analysis®. The classification of the
symptoms was theoretical, and different symptoms may highly correlate with each other. In some
studies, it was unclear whether the grouped symptoms were reported by different individuals,
which may have inflated the overall incidence. Some of the discontinuation symptoms assessed,
such as irritability, may also be indicative of depression, although for this analysis we considered
depression symptoms to be the core symptoms used in current classification systems. It remains
challenging to distinguish symptoms of relapse from withdrawal.

Regarding limitations of the included studies, some commonly used antidepressants (eg, fluoxetine)
were underrepresented in the analyses. No studies were found on newly US Food and Drug
Administration—approved antidepressants (eg, gepirone, dextromethorphan-bupropion).
Theoretically, gepirone (a 5-HT1A partial agonist) is less likely to cause discontinuation symptomes, as
it does not directly affect synaptic serotonin. Similarly, dextromethorphan-bupropion, with weak
serotonin and norepinephrine reuptake inhibitor (SNRI) effects, is less likely to cause discontinuation
symptoms compared to selective serotonin reuptake inhibitors (SSRIs). Future trials should examine
discontinuation symptoms following antidepressant treatment with these novel compounds.
Studies included predominantly White participants and were conducted in Europe and the US,
which limits the generalizability of findings. Some RCTs only reported AEs occurring in more than
10% of the sample. Consequently, some of the most severe but less common discontinuation
symptoms would not have been reported. Studies often reported only symptoms statistically
different to placebo, which may have inflated incidence in the antidepressant group. The DESS has
not been validated as a continuous measure, although most studies treat it as a continuous scale?’.
The majority of trials that used the DESS only followed up participants for up to 2 weeks, and

therefore potential long-term discontinuation symptoms could not be assessed. Participants in most
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studies were taking the antidepressant for a relative short period, although 6 studies had a

treatment period ranging from 36 weeks to 4.5 years.

Implications

The proposed high incidence of discontinuation symptoms from RCTs and surveys has had
significant effects on policy and attitudes toward antidepressant use?®*’. The current meta- analysis
guestions that prevailing idea and suggests that placebo-controlled RCTs are a better estimate of the
true incidence of discontinuation symptoms. We identified the short length of treatment and
follow-up in most RCTs, highlighting the need for more real-world studies, such as the ANTLER
trial'’.

The lack of evidence of prolonged withdrawal symptoms could reflect shorter duration of
antidepressant use, although our findings do cast a degree of doubt on the need for routine use

of longer-term tapering regimens apart from any theoretical concerns*3’. Acknowledgment of the
burden of discontinuation effects is crucial; nevertheless, it is important that professional practice*
and media narratives*! surrounding discontinuation effects are proportionate. Undue emphasis on
discontinuation effects may increase the likelihood of real and debilitating symptoms, which arise
(or are maintained) via processes distinct from pharmacological mechanisms (eg, nocebo
effects)*>43. Our finding that, in people with MDD, depression relapse was uncommon suggests that
when depression symptoms present after discontinuation, it is more indicative of depression
relapse. This is an important reminder of the risks of depression relapse on antidepressant
discontinuation and the need for careful monitoring after antidepressant cessation. Furthermore,
judicious decision making should take place in initial prescription of antidepressants, and their

indication should be made clear.
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Conclusions

In conclusion, data from RCTs suggest that on average, those who discontinue antidepressants
experience 1 more discontinuation symptom compared to placebo or continuation of
antidepressants, which is below the threshold for clinically important discontinuation syndrome.
Mood change was not seen in antidepressant discontinuation. While acknowledging that
discontinuation symptoms exist, results of this systematic review and meta-analysis suggest that the
rates are lower than those reported in prior reviews. The need for prolonged tapering regimens is
open to question, with concerns previously noted, in addition to possible nocebo effects. This,
therefore, requires careful examination through methodologically rigorous, placebo-controlled RCTs

in real-world settings.

Acknowledgements

There was no funding source for this study.

Mr Kalfas reported personal fees from Neurocentrx Pharma outside the submitted work;
employment by King's College London; and funding by the UK National Institute for Health Research
(NIHR) Biomedical Research Centre. Dr Butler reported serving as a Wellcome Trust Doctoral Clinical
Research Fellow (227515/2/23/Z); royalty fees from Taylor & Francis; teaching fees from Infomed;
and work as a medic on clinical trials sponsored by pharmaceutical companies, including Janssen,
outside the submitted work. Dr McCutcheon reported personal fees from Boehringer Ingelheim,
Janssen, Lundbeck, Newron, and Viatris outside the submitted work and codirecting a company that
designs digital resources to support treatment of mental ill health. Dr Strawbridge reported
personal fees from Janssen outside the submitted work. Dr Haddad reported honoraria for

authorship of articles on antidepressant discontinuation symptoms published in journal

19



supplements sponsored by Eli Lilly in 1997, 2000, and 2006. Dr Howes reported research funding
from and/or participation in advisory or speaker meetings organized by AbbVie, Alkermes, Angelini,
Autifony Therapeutics, Biogen, Boehringer Ingelheim, Bristol Myers Squibb (Karuna), Delix
Therapeutics, Eli Lilly, Elysium, Global Medical Education, Invicro, Janssen, Karuna Therapeutics,
Lundbeck, Merck, Neumora Therapeutics, Neurocrine Biosciences, Ono Pharmaceutical, Ontrack
Therapeutics/Pangea Bio, Otsuka Pharmaceutical, Recordati, Roche, Rovi, Sosei Heptares (now
Nxera Pharma), Sunovion Pharmaceuticals, Teva Pharmaceuticals, and Viatris/Mylan; previous part-
time employment by Lundbeck; and holding a patent for the use of dopaminergic imaging. Dr Nutt
reported lecture fees from Janssen, Lundbeck, and Takeda; materials for research from Compass
Pathways and the Usona Institute; and personal fees from Awakn Life Sciences outside the
submitted work. Dr Baldwin reported editors fees from Elsevier and Wiley; grants to his institution
from Idorsia, the NIHR Health Technology Assessment, and the NIHR Applied Research
Collaborations outside the submitted work; and serving as Medical Patron of Anxiety UK, a mutual
aid organization. Dr Pariante reported grants from the NIHR Maudsley Biomedical Research Centre
at South London and Maudsley NHS Foundation Trust and King’s College London during the conduct
of the study; consultant or speaker fees from GH Research, Lundbeck, and Varde Partners; grants
from Compass Pathways outside the submitted work; and funding by a Wellcome Trust strategy
award to the Neuroimmunology of Mood Disorders and Alzheimer’s Disease (NIMA) Consortium
(2015-2023; 104025/Z/14/2), which was also funded by GlaxoSmithKline, Janssen, Lundbeck,

and Pfizer. Dr Lewis reported grants to University College London (UCL) from the NIHR during the
conduct of the study; grants to UCL from the NIHR and the Wellcome Trust; and travel fees from the
European College of Neuropsychopharmacology (ECNP) in 2023 outside the submitted work. Dr
Young reported personal fees from Flow Neuroscience, Novartis, Roche, Janssen, Takeda, Noema

Pharma, Compass, AstraZeneca, Boehringer Ingelheim, Eli Lilly and Co, LivaNova, Lundbeck,

20



Sunovion, Servier, Allergan, Bionomics, Sumitomo Dainippon Pharma, Sage, Neurocentrx, and
Otsuka and grants from the National Institute of Mental Health, Canadian Institutes of Health
Research, National Alliance for Research on Schizophrenia and Depression, Stanley Medical
Research Institute, Medical Research Council, Wellcome Trust, Royal College of Physicians, British
Medical Association, UBC & VGH Hospital Foundation, WEDC, Canadian Cancer Society Depression
Research Fund, Michael Smith Health Research BC, National Institute for Health and Care Research,
Janssen, and Horizon 2020. Dr Hayes reported consultancy fees from juli health, Swiss Re, and the
Wellcome Trust outside the submitted work and a pending patent with juli health. Dr Jauhar
reported speaker fees from Boehringer Ingelheim, the Dubai Masterclass conference, Janssen,
Lundbeck, and Recordati; serving as a nonpaid member of the UK National Institute for Health and
Care Excellence (NICE) Health Technology Appraisal committee; serving as a committee member
and on the funding panel for the Wellcome Trust; and advisory board fees from Boehringer
Ingelheim and LB Pharmaceuticals outside the submitted work. No other disclosures

were reported.

This publication used data from data contributors Lundbeck, Takeda, Lilly and Pfizer that has been
made available through Vivli, Inc. Vivli has not contributed to or approved, and Vivli, Eli Lilly,
Lundbeck, Takeda, Lilly and Pfizer, are not in any way responsible for, the contents of this
publication. Only data from 9 of the 49 studies we analyzed were provided by the Sponsors through
Vivli, Inc.

We would like to thank Dr Siegfried Kasper, Professor Glyn Lewis and Professor Louise Marston for

sharing study data.

21



References

1. Mann A, MacPherson A. Clinical experience with imipramine (G 22355) in the treatment of
depression. Canadian Psychiatric Association Journal. 1959;4(1):38-47.
2. Sgrensen A, Juhl Jgrgensen K, Munkholm K. Clinical practice guideline recommendations on tapering

and discontinuing antidepressants for depression: a systematic review. Therapeutic advances in
psychopharmacology. 2022;12:20451253211067656.

3. Vinkers CH, Kupka RW, Penninx BW, et al. Discontinuation of psychotropic medication: a synthesis of
evidence across medication classes. Molecular psychiatry. 2024: 2575-2586.

4. National Institute for Health and Care Excellence. Depression in adults: treatment and management.
National Institute for Health and Care Excellence (NICE); 2022.

5. Gelenberg AJ, Freeman M, Markowitz J, et al. American Psychiatric Association practice guidelines for
the treatment of patients with major depressive disorder. Am J Psychiatry. 2010;167(Suppl 10):9-118.

6. Henssler J, Schmidt Y, Schmidt U, Schwarzer G, Bschor T, Baethge C. Incidence of antidepressant
discontinuation symptoms: a systematic review and meta-analysis. The Lancet Psychiatry. 2024; 526-535.

7. Bisol LW, Zancheta SB, Gleiciane Marques Andrade A, Alves SCA, FGM ES. Incidence of antidepressant
withdrawal symptoms. Lancet Psychiatry. 2024;11(10):788. doi:10.1016/s2215-0366(24)00274-8

8. Rosenbaum JF, Fava M, Hoog SL, Ascroft RC, Krebs WB. Selective serotonin reuptake inhibitor
discontinuation syndrome: a randomized clinical trial. Biological psychiatry. 1998;44(2):77-87.

9. Zhang M-M, Tan X, Zheng Y-B, et al. Incidence and risk factors of antidepressant withdrawal
symptoms: a meta-analysis and systematic review. Molecular Psychiatry. 2025;30(5):1758-1769.

10. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for
reporting systematic reviews. bmj. 2021;372

11. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan—a web and mobile app for systematic
reviews. Systematic reviews. 2016;5:1-10.

12. StataCorp L. Stata statistical software: release 18. 2023;

13. Deeks JJ, Higgins JP, Altman DG, Group CSM. Analysing data and undertaking meta-analyses. In:
Higgins JPT, Thomas J, Chandler J, et al, eds. Cochrane Handbook for Systematic Reviews of Interventions.
John Wiley & Sons; 2019:241-284

14. Gallagher JC, Strzinek RA, Cheng RF, Ausmanas MK, Astl D, Seljan P. The effect of dose titration and
dose tapering on the tolerability of desvenlafaxine in women with vasomotor symptoms associated with
menopause. J Womens Health (Larchmt). Feb 2012;21(2):188-98. d0i:10.1089/jwh.2011.2764

15. Rickels K, Garcia-Espana F, Mandos LA, Case GW. Physician withdrawal checklist (PWC-20). Journal of
clinical psychopharmacology. 2008;28(4):447-451.

16. Michelson D, Fava M, Amsterdam J, et al. Interruption of selective serotonin reuptake inhibitor
treatment: double-blind, placebo-controlled trial. The British Journal of Psychiatry. 2000;176(4):363-368.

17. Lewis G, Marston L, Duffy L, et al. Maintenance or discontinuation of antidepressants in primary care.
New England Journal of Medicine. 2021;385(14):1257-1267.

18. Gastpar M, Miiller WE, Volz HP, et al. Silexan does not cause withdrawal symptoms even when
abruptly discontinued. Int J Psychiatry Clin Pract. 2017;21(3):177-180. doi:10.1080/13651501.2017.1301488
19. Yonkers KA, Kornstein SG, Gueorguieva R, Merry B, Van Steenburgh K, Altemus M. Symptom-Onset
Dosing of Sertraline for the Treatment of Premenstrual Dysphoric Disorder: A Randomized Clinical Trial. JAMA
Psychiatry. Oct 2015;72(10):1037-44. doi:10.1001/jamapsychiatry.2015.1472

20. Khan A, Musgnung J, Ramey T, Messig M, Buckley G, Ninan PT. Abrupt discontinuation compared with
a 1-week taper regimen in depressed outpatients treated for 24 weeks with desvenlafaxine 50 mg/d. J Clin
Psychopharmacol. Jun 2014;34(3):365-8. doi:10.1097/jcp.0000000000000100

21. Higgins JPT, Thomas J, Chandler J, et al, eds. Cochrane Handbook for Systematic Reviews of
Interventions. Cochrane; 2024. www.training.cochrane.org/handbook

22. Montgomery SA, Kennedy SH, Burrows GD, Lejoyeux M, Hindmarch I. Absence of discontinuation
symptoms with agomelatine and occurrence of discontinuation symptoms with paroxetine: a randomized,
double-blind, placebo-controlled discontinuation study. Int Clin Psychopharmacol. 2004;19(5):271-280.
doi:10.1097/01.yic.0000137184.64610.c8

22


https://emckclac-my.sharepoint.com/personal/k2253061_kcl_ac_uk/Documents/AD%20Withdrawal%20Systematic%20Review/AD%20withdrawal%20SR/Online%20repository/www.training.cochrane.org/handbook

23. Stein DJ, Ahokas AA, de Bodinat C. Efficacy of agomelatine in generalized anxiety disorder:

a randomized, double-blind, placebo-controlled study. J Clin Psychopharmacol. 2008;28(5):561-566.
doi:10.1097/JCP.0b013e318184ff5b

24. Stein DJ, Ahokas A, Albarran C, Olivier V, Allgulander C. Agomelatine prevents relapse in

generalized anxiety disorder: a 6-month randomized, double-blind, placebo-controlled discontinuation study.
J Clin Psychiatry. 2012;73(7):1002-1008. doi:10.4088/JCP.11m07493

25. Boyer P, Montgomery S, Lepola U, et al. Efficacy, safety, and tolerability of fixed-dose desvenlafaxine
50 and 100mg/day for major depressive disorder in a placebo-controlled trial. Int Clin Psychopharmacol.
2008;23(5):243-253. doi:10.1097/YIC.0b013e32830cebed

26. Liebowitz MR, Manley AL, Padmanabhan SK, Ganguly R, Tummala R, Tourian KA. Efficacy, safety,
and tolerability of desvenlafaxine 50mg/day and 100mg/day in outpatients with major depressive disorder.
Curr Med Res Opin. 2008;24(7):1877-1890.d0i:10.1185/03007990802161923

27. Rickels K, Montgomery SA, Tourian KA, et al. Desvenlafaxine for the prevention of relapse in

major depressive disorder: results of a randomized trial. J Clin Psychopharmacol. 2010;30(1):18-24. doi:
10.1097/JCP.0b013e3181c94c4d

28. Tourian KA, Padmanabhan SK, Groark J, Brisard C, Farrington D. Desvenlafaxine 50 and 100mg/d in
the treatment of major depressive disorder: an 8-week, phase Ill, multicenter, randomized, double-blind,
placebo-controlled, parallel-group trial and a post hoc pooled analysis of three studies. Clin Ther. 2009;31(Pt
1):1405-1423. doi:10.1016/j.clinthera.2009.07.006

29. Boulenger JP, Loft H, Olsen CK. Efficacy and safety of vortioxetine (Lu AA21004), 15 and 20 mg/day: a
randomized, double-blind, placebo-controlled, duloxetine-referenced study in the acute treatment of adult
patients with major depressive disorder. Int Clin Psychopharmacol. 2014;29(3):138-149. doi:10.1097/YIC.
0000000000000018

30. Mahableshwarkar AR, Jacobsen PL, Chen Y, Serenko M, Trivedi MH. A randomized, double-blind,
duloxetine-referenced study comparing efficacy and tolerability of 2 fixed doses of vortioxetine in the acute
treatment of adults with MDD. Psychopharmacology (Berl). 2015;232(12):2061-2070. doi:10.1007/s00213-
014-3839-0

31. Montgomery SA, Nil R, Diirr-Pal N, Loft H, Boulenger JP. A 24-week randomized, double-blind,
placebo-controlled study of escitalopram for the prevention of generalized social anxiety disorder.

J Clin Psychiatry. 2005;66(10):1270-1278. doi:10.4088/jcp.v66n1009

32. Jacobsen PL, Mahableshwarkar AR, Serenko M, Chan S, Trivedi MH. A randomized, double-blind,
placebo-controlled study of the efficacy and safety of vortioxetine 10mg and 20mg in adults with major
depressive disorder. J Clin Psychiatry. 2015;76(5):575-582. doi:10.4088/JCP.14m09335

33. Fava M, Mulroy R, Alpert J, Nierenberg AA, Rosenbaum JF. Emergence of adverse events following
discontinuation of treatment with extended-release venlafaxine. Am J Psychiatry. Dec 1997;154(12):1760-2.
doi:10.1176/ajp.154.12.1760

34. Horowitz MA, Taylor D. Distinguishing relapse from antidepressant withdrawal: clinical practice and
antidepressant discontinuation studies. BJPsych advances. 2022;28(5):297-311.

35. Horowitz MA, Framer A, Hengartner MP, Sgrensen A, Taylor D. Estimating risk of antidepressant
withdrawal from a review of published data. CNS drugs. 2023;37(2):143-157.

36. Henssler J, Heinz A, Brandt L, Bschor T. Antidepressant withdrawal and rebound phenomena.
Deutsches Arzteblatt International. 2019;116(20):355.

37. Selvaraj S, Jauhar S, Baldwin DS, et al. Tapering of SSRI treatment to mitigate withdrawal symptoms.

The Lancet Psychiatry. 2019;6(7):560-561. doi:10.1016/52215-0366(19)30183-X

38. Ruhe HG, Horikx A, van Avendonk MJP, Groeneweg BF, Woutersen-Koch H. Tapering of SSRI
treatment to mitigate withdrawal symptoms. Lancet Psychiatry. Jul 2019;6(7):561-562. d0i:10.1016/s2215-
0366(19)30182-8

39. Hu Y, Xue H, Ni X, Guo Z, Fan L, Du W. Association between duration of antidepressant treatment for
major depressive disorder and relapse rate after discontinuation: A meta-analysis. Psychiatry Research.
2024;337:115926.

23



40. Smith PF, Darlington CL. A possible explanation for dizziness following SSRI discontinuation. Acta
Otolaryngol. Sep 2010;130(9):981-3. doi:10.3109/00016481003602082

41. MacKrill K, Gamble GD, Bean DJ, Cundy T, Petrie KJ. Evidence of a media-induced nocebo response
following a nationwide antidepressant drug switch. Clinical Psychology in Europe. 2019;1(1):1-12.

42. Barsky AJ, Saintfort R, Rogers MP, Borus JF. Nonspecific Medication Side Effects and the Nocebo
Phenomenon. JAMA. 2002;287(5):622-627. doi:10.1001/jama.287.5.622

43. Colloca L, Barsky AJ. Placebo and Nocebo Effects. N Engl J Med. Feb 6 2020;382(6):554-561.
doi:10.1056/NEJMra1907805

44, Fava GA, Benasi G, Lucente M, Offidani E, Cosci F, Guidi J. Withdrawal Symptoms after Serotonin-
Noradrenaline Reuptake Inhibitor Discontinuation: Systematic Review. Psychother Psychosom.
2018;87(4):195-203. doi:10.1159/000491524

45. Lambrichts S, Vansteelandt K, Crauwels B, et al. Relapse after abrupt discontinuation of maintenance

electroconvulsive therapy during the COVID-19 pandemic. Acta Psychiatr Scand. 2021; 144(3):230-237.
doi:10.1111/acps.13334

46. Quality statement 4: stopping antidepressants. National Institute for Health and Care Excellence
(NICE). https://www.nice.org.uk/guidance/qs8/chapter/Quality-statement-4-Stopping-antidepressants
47. Skerrett K. Thomas Kingston: prevention of future deaths report. Gloucestershire Coroner's Court.

https://www.judiciary.uk/prevention-offuture-death-reports/thomas-kingston-preventionof-future-deaths-
report/

24



Figure legends

Figure 1. PRISMA Flowchart

Figure 2. Symptoms Assessed Using the Discontinuation-Emergent Signs and Symptoms (DESS)

1 Week Following Discontinuation
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Table 1. Incidence of individual symptoms in the first two weeks following discontinuation in placebo-controlled studies”

Antidepressant
discontinuation

Placebo discontinuation

Antidepressant vs placebo comparison

Odds ratio

Risk difference

|2

Symptom k Incidence (95% Cl) Incidence (95% Cl) Odds ratio (95%Cl) 12 Risk difference (95%Cl)
Dizziness/light-headedness 15 7.50% (4.83% to 11.47%) 1.82% (1.25% to 2.65%) | 5.52(3.81 to 8.01)° 0% | 6.24% (3.70% to 8.79%)" | 91%
Nausea 14 4.11% (2.50% to 6.70%) 1.49% (0.83% t0 2.68%) | 3.16 (2.01t04.96)° | 22% | 2.90% (1.53% to 4.27%)" | 83%
Vertigo 3 2.72% (1.73% to 4.25%) | 0.40% (0.08% to 1.95%) | 6.40 (1.20 to 34.19)° | 0% | 2.31% (1.01% to 3.60%)" | 45%
Headache 11 4.70% (3.39% to 6.48%) 3.43% (2.12% to 5.55%) 1.40 (0.98 to 1.99) 23% | 1.49% (0.39% to 2.59%)" | 34%
Nervousness/irritability 6 3.02% (1.10% to 8.02%) 0.85% (0.27% to 2.64%) | 3.15(1.29 to 7.64)° 0% | 1.30% (0.47% to 2.12%)" | 19%
Diarrhea/gastroenteritis 7 3.06% (1.61% to 5.74%) 1.66% (0.70% to 3.91%) 1.56 (0.87 to 2.79) 0% | 0.97% (0.05% to 1.90%)° | 0%
Vivid dreams/nightmares 4 2.86% (0.95% to 8.29%) 1.12% (0.32% to 3.86%) | 3.00 (0.74 to 12.08) | 45% | 2.44% (-1.41% t0 6.29%) | 94%
Vomiting 7 1.86% (0.97% to 3.56%) 1.02% (0.58% to 1.76%) 2.07 (0.99t0 4.32) 0% 1.16% (-0.04% to 2.36%) | 72%
Loss of appetite 2 1.63% (0.08% to 26.64%) 1.51% (0.24% to 8.78%) 2.10(0.54 to 8.14) 0% | 1.07% (-1.72% to 3.87%) | 44%
Tremor 3 0.76% (0.09% to 6.11%) 0.57% (0.14% t0 2.27%) | 1.02 (0.09to0 11.40) | 37% | 0.60% (-1.52% to 2.72%) | 53%
Paraesthesia/feeling abnormal 4 1.25% (0.28% to 5.30%) 0.88% (0.24% to 3.20%) 1.37 (0.24 to 7.79) 52% | 0.53% (-1.05% to 2.10%) | 54%
Depression/Mood worsening 5 1.29% (0.52% to 3.16%) 1.45% (0.57% to 3.59%) 1.03 (0.24 to 4.40) 52% | 0.39% (-1.31% to 2.09%) | 77%
Dry mouth 3 0.41% (0.13% to 1.27%) 0.73% (0.21% to 2.50%) 0.68 (0.12 to 3.64) 0% | 0.19 % (-0.34% t0 0.72%) | 0%
Palpitations/tachycardia 2 0.21% (0.03% to 1.44%) 0.74% (0.15% to 3.59%) 0.24 (0.02t0 2.97) 0% | -0.01% (-0.15% to 0.14%) | N/A
Pain 3 1.71% (1.01% to 2.87%) | 2.27% (1.14% to 4.47%) | 0.70(0.28t0 1.77) | 0% | -0.69% (-2.35% to 0.09%) | 0%
Upper respiratory tract infection 4 3.22% (2.45% to 4.22%) 4.32% (1.69% to 10.60%) | 0.77 (0.34to 1.75) 0% | -0.70% (-3.96% to 2.57%) | 65%
Insomnia 9 2.67% (1.50% to 4.68%) | 1.63% (0.71% t03.69%) | 1.62(0.99t02.63) | 0% N/AC N/A
Fatigue/increased sleep 5 1.63% (0.56% to 4.61%) 1.68% (0.77% to 3.63%) 0.85(0.31to 2.33) 0% N/A¢ N/A

a: Symptoms assessed in 2 or more studies that involved discontinuation of both an antidepressant and placebo

b: Statistically significant comparison

¢: Random-effects model could not be computed
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Table 2. Incidence of individual symptoms in the first two weeks following discontinuation by antidepressant after

taking into account placebo°

Symptoms Desvenlafaxine | Duloxetine Paroxetine Venlafaxine Vortioxetine
Incidence? Incidence® Incidence?’ Incidence? Incidence®
Dizziness/light-headedness 9.4%* 5.1%"* 2.9%" 17.5%" -0.7%"
Nausea 6.5%" 2.2%™ 0.6%" 7.6%" -0.2%"
Vertigo 2.1%" - - - -
Nervousness/irritability 10.9%" 1.3%" - - 0%"
Vivid dreams/nightmares 7.8%" 0.8%" - - -0.3%"
Diarrheal/gastroenteritis 6.4%" 0.6%" - - -0.3%"
Headache 3.1%* 0.7%™ 0.8%" - -0.6%"
Insomnia 4.7%" 0.2%" -1.1%" - 0%"
Vomiting - 0.4%" - - -0.2%"
Mood worsening/depression 0.8%" - - - -1.1%"
Fatigue/ sleepiness 2.8%" - - - -1.1%"
Paraesthesial/feeling abnormal - 0.9%" - - -0.7%"
Dry mouth - - - - -0.3%"
Pain - - - - -0.9%"
Upper respiratory tract infection -0.6%" -1.6%" - - -1.1%"

and placebo rates being additive

-: assessed in fewer than 2 studies
*: incidence assessed in 2 studies
**: incidence assessed in 3 studies
***: incidence assessed in 4 studies
+: incidence assessed in 5 studies

a Placebo-control studies involving discontinuation of an antidepressant and placebo
b Estimated incidence after subtracting with the incidence following placebo discontinuation on the assumption of the intervention
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