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Abstract

Introduction Evidence is lacking on withdrawal syndrome related to individual antidepressants and relevant risk factors
for severe reactions.

Objective To ascertain whether antidepressants are associated with an increased reporting of withdrawal syndrome as com-
pared with other medications, and to investigate risk factors for severe reactions.

Methods This is a case/non-case pharmacovigilance study, based on the VigiBase®, the WHO global database of individual
case safety reports of suspected adverse drug reactions. We performed a disproportionality analysis of reports of antide-
pressant-related withdrawal syndrome (calculating reporting odds ratio [ROR] and Bayesian information component [IC]).
We compared antidepressants to all other drugs, to buprenorphine (positive control), and to each other within each class of
antidepressants (selective serotonin reuptake inhibitors [SSRIs], tricyclics and other antidepressants). Antidepressants with
significant disproportionate reporting were ranked in terms of clinical priority. Serious versus non-serious reactions were
compared.

Results There were 31,688 reports of antidepressant-related withdrawal syndrome were found. A disproportionate reporting
was detected for 23 antidepressants. The estimated ROR for antidepressants altogether, compared to all other drugs, was 14.26
(95% CI 14.08-14.45), 17.01 for other antidepressants (95% CI 16.73-17.29), 13.65 for SSRIs (95% CI 13.41-13.90) and
2.8 for tricyclics (95% CI 2.59-3.02). Based on clinical priority ranking, the strongest disproportionate reporting was found
for paroxetine, duloxetine, venlafaxine and desvenlafaxine, being comparable to buprenorphine. Withdrawal syndrome was
reported as severe more often in males, adolescents, persons in polypharmacy, and with a longer antidepressant treatment
duration (p < 0.05).

Conclusions Antidepressants are associated with an increased reporting of withdrawal syndrome compared with other drug
classes. When prescribing and discontinuing antidepressants, clinicians should be aware of the potentially different proclivity
of withdrawal syndrome across individual antidepressants, and the liability to experience more severe withdrawal symptoms
in relation to specific patient characteristics.
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Antidepressants are associated with a disproportionate
reporting of withdrawal syndrome, with reporting differ-
ences across individual antidepressants.

When discontinuing antidepressants, extra caution
should be taken in people discontinuing paroxetine,
duloxetine, venlafaxine and desvenlafaxine, which
showed the strongest disproportionate reporting of with-
drawal syndrome.

Extra attention should also be paid in men, adolescents
and younger adults, persons using antidepressants with
other psychotropic comedications, and those on treat-
ment for longer than two years, as these subgroups may
experience longer and more severe antidepressant-related
withdrawal syndrome.

1 Introduction

Withdrawal symptoms following antidepressant discontinua-
tion have been reported since their introduction in the market
[1]. However, only recently, considering an ongoing, vivid
debate on the benefit-risk of antidepressant maintenance
versus discontinuation [2], withdrawal symptoms following
discontinuation or tapering of antidepressants gained con-
siderable attention [2—8]. Withdrawal symptoms are very
heterogeneous, and can include physical and especially
gastrointestinal distress, sleep disturbances, neurological
symptoms, such as paraesthesia or akathisia, and mood
symptoms overlapping with affective relapse symptoms [9].
These clinical manifestations, which can involve different
systems, have been described with the broad term of with-
drawal syndrome [10, 11].

Even though the impact of withdrawal symptoms on qual-
ity of life and social functioning may be highly disabling,
knowledge on withdrawal syndrome following antidepres-
sant discontinuation remains limited and hardly applicable to
everyday clinical practice [5, 12]. Current evidence consists
mainly of a number of case reports, some pharmacovigilance
studies, small observational studies or small randomised
controlled trials (RCTs) comparing rates of withdrawal syn-
drome across selective serotonin reuptake inhibitors (SSRIs)
and venlafaxine, reporting higher risk for paroxetine [4, 5, 8,
12—14]. Specifically, a recently published pharmacovigilance
study compared reports of short half-life with long half-life
antidepressants, including 15 commonly used antidepres-
sants. Results found that short half-life antidepressants are
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associated with disproportionate reporting of withdrawal
syndrome, compared to antidepressants with a long half-
life [14]. However, some commonly used antidepressants
have not been included in this analysis. Moreover, none
of these studies compared SSRIs or other antidepressants
versus non-antidepressant drugs in terms of reporting with-
drawal syndrome, which leaves some uncertainty on one of
the most important aspects to assess in view of the existing
debate on the pros and cons for antidepressant treatment [4,
5, 12, 14-16]. Furthermore, studies showed a huge vari-
ability in prevalence (ranging between 27 and 86%), dura-
tion and severity of withdrawal syndrome, along with some
inconsistencies [2]. These huge differences may be justi-
fied by some intrinsic limitations of study designs, e.g., by
lumping together different antidepressants and populations
in observational studies [17]. Randomised controlled trials
may not be the most suitable study type to assess whether
or not antidepressants carry a higher risk of withdrawal
symptoms compared to other medications, or to identify
long-lasting unexpected reactions, due to their usually short
follow-up periods and their pre-set list of adverse drug reac-
tions (ADRs) [17].

Within the assessment of ADRs, pharmacovigilance data-
bases are solid tools to detect and characterise ADRs under
real-world conditions, not only for early detection of safety
concerns with new drugs, but also for continuous monitor-
ing of old medications [18], thus, supporting the emerging
role of pharmacovigilance for risk-benefit assessment [19].
Moreover, considering the large catchment area of interna-
tional spontaneous reporting databases, a pharmacovigilance
analysis may offer a unique opportunity identify subgroups
of patients more at risk of severe or long-lasting syndromes,
and it may help compare risks among all antidepressants,
without limiting the analyses to few drugs, as happens for
observational studies or RCTs. This is of central impor-
tance to clarify whether antidepressants are associated with
higher reporting of withdrawal syndrome compared to all
other drugs, and to gain insight into drug- and patient-related
risk factors [20-22]. Notably, a recent meta-epidemiological
study found good correlation between disproportionality
measures used in pharmacovigilance and estimates from
meta-analyses. Although this correlation could be less strong
for some subjective outcomes, it suggests an emerging role
for pharmacovigilance to hierarchise drugs in terms of ADR
risk in case of scant or inconsistent data from observational
studies or RCTs [8, 23].

As antidepressant prescription rates have steadily
increased since 2000 [24-26], with a further substantial
increase during the COVID-19 pandemic [27], there is an
urgent need to better understand if, and to what extent, anti-
depressants as a class, and individually, are associated with
and increased reporting of withdrawal syndrome following
discontinuation as compared with other medications. On



Antidepressant Withdrawal Syndrome

1541

these grounds, to make the best use of accumulating evi-
dence from pharmacovigilance, the aim of the present study
was to analyse individual case safety reports (ICSRs) of
withdrawal syndrome following antidepressant discontinu-
ation, using the largest existing pharmacovigilance database
worldwide [28].

2 Methods

The protocol for this study was registered in advance on
OpenScienceFramework (https://osf.io/954te/). We per-
formed a case/non-case study with a disproportionality
analysis. We analysed ICSRs from VigiBase®, the WHO
global database of individual case safety reports. It currently
contains over 28 million ICSRs on suspected ADRs submit-
ted from more than 140 member countries [28].

We selected all deduplicated ICSRs recorded in
VigiBase® from inception to 01/03/2021 [28-30]. Cases
were all reports of withdrawal syndrome in adults and ado-
lescents aged > 12 years. Non-cases were all other reports
of other suspected ADRs. We included reports involving
28 antidepressants, classified as tricyclics (TCAs), SSRIs,
and other or “other” antidepressants based on the Anatomi-
cal Therapeutic Chemical (ATC) classification system [31].
Details are reported as "additional methods" in the electronic
supplementary material (ESM).

We provided descriptive statistics on demographic and
clinical characteristics of reported cases. To increase con-
sistency and robustness of the findings, we measured dispro-
portionate reporting using two different approaches, includ-
ing only antidepressants with more than three reports of
withdrawal syndrome: reporting odds ratio (ROR) [32], and
Bayesian information component (IC) [33], with 95% confi-
dence intervals (95% ClIs). Traditional thresholds for signals
of disproportionate reporting were used (i.e., lower limit of
the 95% CI > 1 and > 0 for ROR and IC, respectively) and
a signal of disproportionate reporting was considered when
both ROR and IC were statistically significant.

We performed three analyses: first, the main dispropor-
tionality analysis estimating the ROR and IC of antidepres-
sant-related withdrawal syndrome as compared to all other
drugs registered in the VigiBase®; second, analyses were
performed by selecting buprenorphine as a comparator, as
buprenorphine has a well-known potential for withdrawal
syndrome [34]. Third, we analysed the intraclass dispro-
portionality of withdrawal syndrome of individual antide-
pressants compared with other antidepressants of the same
class. In all comparisons, we calculated unadjusted ROR and
IC for antidepressants as a group, for each antidepressant
class (TCAs, SSRIs, or other antidepressants, separately) as

defined by the ATC index 2021 [28], and for each individual
antidepressant separately [35].

We performed secondary analyses comparing age (both
as a continuous and dichotomous variable, i.e., adolescents
aged < 18 years and adults aged > 18), sex, antidepressant
dose, treatment duration, duration of the withdrawal syn-
drome and type of concomitant therapy, between serious
and non-serious reports of withdrawal syndrome. According
to the WHO definition, withdrawal syndrome was consid-
ered to be serious if resulting in death, hospitalisation, life-
threatening event or with permanent sequalae. Data were
compared using chi-square ()(2) tests, Wilcox, or Fisher tests,
as appropriate. We also identified the most common symp-
toms co-reported with the withdrawal reaction, aiming to
describe the core symptoms of antidepressant-related with-
drawal syndrome. Further details are reported as "additional
methods" in the ESM.

Finally, antidepressants with statistically significant dis-
proportionate reporting in the main disproportionality analy-
sis were ranked based on a semiquantitative score assessing
four different items: (a) number of withdrawal cases reported
out of the total number of reports; (b) number of withdrawal
cases with antidepressant without potential confounders
(i.e., without comedications known to cause withdrawal
syndrome) out of the total cases of withdrawal syndrome;
(c) magnitude of the lower limit of the 95% CI of ROR; (d)
the RORs and ICs that were statistically significant across
all analyses. Based on computed scores, we classified anti-
depressants as having potentially weak, moderate, or strong
association with withdrawal syndrome [36]. Although there
is no formal consensus on the approaches for signal prioriti-
sation, especially in terms of thresholds, these expert-based
criteria have been a priori defined and adapted from previous
pharmacovigilance studies to highlight signals of clinical
interest [37-40]. Details and thresholds for each criterion
and rating system are described in the ESM Table 1 [41].

3 Results
3.1 Sample Characteristics

Overall, as of 01/03/2021, in Vigibase® 31,688 reports of
withdrawal syndrome with antidepressants were found.
Demographic and clinical characteristics of the cases are
reported in Table 1. Most cases were females (68.15%), and
the mean age was 43.06 + 14.96 years. The mean antidepres-
sant treatment duration at the time of discontinuation was
1.65 + 2.64 years, the median duration of the withdrawal
symptoms of the whole sample was 1 day (interquartile
range: 1-7 days), and 74.4% of reports were classified as
serious (Table 1).
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Table 1 Characteristics of
people experiencing withdrawal

Characteristics of the cases

N = 31,688 (100%)

reactions Females n (%)

Age years (mean + SD)
Country, n (%)

North America

Europe

Oceania

Asia

Central and South America

Africa

Antidepressant dose, mean (SD), DDD
Duration of treatment, mean (SD), years
Duration of the withdrawal reaction, median (IQR), days

Serious reaction

With reported psychotropic comedications, n (%)

With benzodiazepines
With other antidepressants
With mood stabilisers
With antipsychotics

21,595 (68.15%)
43.06 + 14.96

24,858 (78.45%)
5529 (17.45%)
1032 (3.26%)
148 (0.47%)

36 (0.11%)

85 (0.27%)

0.98 (2.07)

1.65 (2.64)

1.00 (1.00-7.00)
24,024 (74.38%)
6283 (19.83%)
3196 (10.1%)
2931 (9.25%)
1429 (4.51%)
897 (2.83%)

DDD defined daily dose, IQR interquartile range, SD standard deviation

The most frequently reported antidepressants were par-
oxetine (N = 9899), duloxetine (N = 8535), venlafaxine
(N = 5861), sertraline (N = 1757), desvenlafaxine (N =
1676), fluoxetine (N = 749), citalopram (N = 646), bupro-
pion (N = 551) and escitalopram (N = 535) (Table 2). The
mean defined daily dose (DDD) of antidepressants impli-
cated in withdrawal syndrome was 0.98+2.07. The mean
reported doses for each antidepressant are shown in the
ESM Table 2. One-fifth of the cases (19.83%) had another
psychotropic medication concomitantly prescribed. Spe-
cifically, 10.0% of cases had at least one benzodiazepine,
9.0% another antidepressant, 4.5% at least one mood sta-
biliser and 2.8% at least one antipsychotic drug.

3.2 Antidepressants Versus All Other Drugs

We found a statistically significant disproportionate
reporting of withdrawal syndrome for antidepressants
as a group as compared to all other drugs (ROR: 14.26,
95% CI 14.08-14.45; 1C: 3.34, 95% CI 3.32-3.35). When
comparing single antidepressant classes to all other drugs,
other antidepressants had the highest ROR (17.01, 95% CI
16.73-17.29; IC: 3.75, 95% CI 3.73-3.77), followed by
SSRIs (ROR: 13.65, 95% CI 13.41-13.90; IC: 3.50, 95%
CI 3.47-3.52) and TCAs (ROR: 2.80, 95% CI 2.59-3.02;
IC: 1.46,95% CI 1.46-1.55). We also found a statistically
significant disproportionality for most individual antide-
pressants, when analysed separately (Table 2). The strong-
est disproportionality signals were found for paroxetine,
duloxetine, venlafaxine and desvenlafaxine (Fig. 1). The
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ROR and IC values with 95% CI for all antidepressants are
reported in Table 2.

3.3 Antidepressants Versus Buprenorphine

When comparing to buprenorphine, the signal of dis-
proportionate reporting for antidepressants as a group
remained, although the ROR (1.45; 95% CI 1.40-1.51)
was much lower than in the main analysis. The analyses
by class showed a statistically significant disproportionate
reporting versus buprenorphine only for other antidepres-
sants (ROR = 1.73, 95% CI 1.67-1.81) and SSRIs (ROR
= 1.39, 95% CI 1.34-1.45), but not for TCAs (ROR =
0.29, 95% CI 0.26-0.31). Analysis of individual antide-
pressants versus buprenorphine documented signals of
disproportionate reporting (ranked by ROR) only for par-
oxetine, duloxetine, venlafaxine and desvenlafaxine (ESM
Table 3).

3.4 Antidepressant Intraclass Comparison

The intraclass disproportionality analysis of withdrawal
syndrome showed that some antidepressants had higher
disproportionate reporting of withdrawal syndrome than
others belonging to the same class. Withdrawal syndrome
was disproportionately reported only for clomipramine
and imipramine among TCAs (ESM Table 4), only par-
oxetine among SSRIs (ESM Table 5), and among other
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Table 2 Reporting odds ratios and information components for antidepressants-related withdrawal syndrome by class of antidepressant and for
each antidepressant

Drug No. cases No. of non-cases ROR  Lower 95% CI  Upper 95% CI IC Lower 95% CI  Upper 95% CI
Antidepressants 31,846 600,050 1426  14.08 14.45 3.34 3.32 3.35
Tricyclics 667 64,091 2.8 2.59 3.02 1.46 1.33 1.55
SSRIs 14,050 276,560 13.65 13.41 13.9 3.5 3.47 3.52
Others 17,659 279,014 17.01 16.73 17.29 3.75 3.73 3.77
Tricyclics

Anmitriptyline 261 30,406 231 2.04 2.61 1.19 0.99 1.34
Clomipramine 150 9539 423 3.6 4.97 2.05 1.78 2.25
Imipramine 84 5473 412 332 5.12 2.00 1.64 2.26
Doxepin 74 6333 3.14 25 3.95 1.62 1.23 1.9
Nortriptyline 69 7512 247 195 3.13 1.28 0.88 1.57
Desipramine 34 2450 373 2.66 5.23 1.83 1.26 224
Lofepramine 8 3314 0.65* 0.32 1.3 -0.59% -1.8 0.21
SSRIs

Paroxetine 10,074 60,069 45.07 44.08 46.08 5.11 5.08 5.13
Sertraline 1900 70,754 722  6.89 7.56 2.79 2.71 2.85
Fluoxetine 853 71,982 3.18 298 3.41 1.65 1.54 1.73
Citalopram 670 35,771 503  4.66 5.44 23 2.17 2.39
Escitalopram 590 32,499 4.88 45 5.29 2.25 2.11 2.35
Fluvoxamine 130 9771 358 3.01 4.25 1.81 1.52 2.02
Other antidepressants

Duloxetine 8583 56,620 40.74  39.78 41.72 5.01 4.97 5.04
Venlafaxine 6203 57,065 29.21 28.43 30.01 4.62 4.58 4.65
Desvenlafaxine 1701 16,121 28.36  26.96 29.82 4.65 4.57 4.71
Bupropion 566 63,236 241 221 2.61 1.25 1.11 1.35
Mirtazapine 306 26,755 3.07 275 3.44 1.6 1.41 1.74
Trazodone 230 19,235 321 282 3.66 1.66 1.44 1.82
Nefazodone 126 8600 394 33 4.7 1.94 1.65 2.15
Vortioxetine 60 13,363 1.21*%  0.94 1.56 0.27*  —-0.16 0.58
Vilazodone 55 4843 3.05 234 3.98 1.57 1.12 1.89
Milnacipran 40 4289 2.51 1.84 342 1.29 0.76 1.67
Mianserin 35 7173 1.31*% 094 1.83 0.38* —0.18 0.78
Reboxetine 21 2184 258 1.68 3.97 1.31 0.58 1.82
Hypericum perforatum 17 2177 2.1 1.3 3.38 1.02 0.2 1.59
Agomelatine 12 3633 0.89*% 0.5 1.56 -0.16* -1.14 0.51
Esketamine 5 1270 1.06* 0.44 2.55 0.07* —1.49 1.05

ClI confidence interval, IC information component, ROR reporting odds ratio, SSRIs selective serotonin reuptake inhibitors

*Not significant

antidepressants, duloxetine, venlafaxine and desvenlafax-
ine (ESM Table 6).

3.5 Comparison of Serious Versus Non-serious
Reports

Patients with serious withdrawal syndrome were slightly
younger than patients with non-serious withdrawal syn-
drome (43.51 + 14.68 vs 45.87 + 14.57 years, Table 3),

with adolescents showing a significantly higher number
of serious reactions compared to adults (OR: 2.14, 95%
CI 1.55-3.01). Males had higher probability of having
serious withdrawal reactions than females (OR: 1.21,
95% CI 1.14-1.29). Additionally, cases with serious reac-
tions had, on average, longer treatment duration, with
a mean duration of treatment of 25.55 + 36.88 months
versus 17.91 + 32.96 months for cases with non-serious
reactions (p < 107'%). The duration of the syndrome in
cases with serious reactions was longer (24.59 + 129.43
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Drug Reporting Odds Ratio ROR  95%-CI
Paroxetine 45.07[44.08; 46.08]
Duloxetine 40.74[39.78; 41.72]
Venlafaxine 29.21[28.43; 30.01]
Desvenlafaxine 28.36[26.97; 29.83]
Sertraline 7.22 [6.89; 7.56]
Citalopram 5.03 [4.66; 543]
Escitalopram + 4.88 [4.50; 529]
Clomipramine + 4.23 [3.60; 4.97)
Imipramine - 412 [3.32; 5.12]
Nefazodone e 3.94 [3.30; 4.70]
Desipramine — 3.73 [2.66; 5.23]
Fluvoxamine —+ 3.58 [3.01; 4.25]
Trazodone - 3.21 [2.82; 3.66]
Fluoxetine -+ 3.18 [2.97; 3.40]
Doxepin b 3.14 [2.50; 3.95]
Mirtazapine it 3.07 [2.74; 343
Vilazodone - 3.05 [2.34; 3.98]
Reboxetine + 258 [1.68; 3.97]
Milnacipran + 2.51 [1.84; 342]
Nortriptyline = 2.47 [1.95; 3.13]
Bupropion oG 241 [2.22; 2.62]
Amitriptyline e 2.31[2.04; 2.61]
Hypericum perforatum — 2.10 [1.30; 3.39]
Mianserin —— 1.31 [0.94; 1.83]
Vortioxetine = 1.21 [0.94; 1.56)
Esketamine —_— 1.06 [0.44; 255]
Agomelatine —_—T 0.89 [0.50; 1.57]
Lofepramine g — | . 0.65 [0.32; 1.31]

025 05 1 2 60

Fig. 1 Reporting odds ratios (RORs) and 95% confidence intervals
(CI) for each antidepressant (ROR > 1 indicates an increased with-
drawal risk associated with antidepressants) — all other drugs were
considered as comparators

vs 6.55 + 65.29 days) (p < 0.009). Cases with reported
comedications had higher probability of reporting seri-
ous reactions; the reporting was more than three times
higher in cases with antipsychotics as a comedication (OR:
3.28; 95% CI 2.76-3.92), almost doubled in cases with
benzodiazepines (OR: 1.99; 95% CI 1.83-2.18) and mood
stabilisers (OR: 1.93; 95% CI 1.71-2.18) and 50% higher
in people with more than one antidepressant (OR: 1.56;

Table 3 Comparison between serious and non-serious reactions

95% CI 1.43-1.70). The analysis also showed that the risk
of reporting a serious reaction increased along with the
number of comedications reported, increasing from an OR
of 2.62 (95% CI 2.33-2.94) for two or more comedications
to 4.25 (95% CI 3.23-5.67) for three or more to 6.21 (95%
CI 2.77-16.34) for four or more comedications (Table 3).

The most common symptoms of antidepressant-related
withdrawal syndrome reported by the 20,798 cases of anti-
depressant monotherapy were dizziness (reported in 13.13%
of cases), nausea (9.48%), paraesthesia (8.30%), headache
(7.35%), anxiety (5.72%), feeling abnormal (4.67%), sui-
cidal ideation (4.66%). Details for all common symptoms
are reported in the ESM Table 5.

3.6 Clinical Ranking of Pharmacovigilance
Disproportionality Signals

Among the 28 studied antidepressants, the 22 compounds
that showed statistically significant disproportionate report-
ing were classified based on a clinical score. Highest clinical
priority was given to four antidepressants, a moderate pri-
ority to five and a weak risk for 13 antidepressants, respec-
tively (Fig. 2, ESM Table 7).

4 Discussion

To our knowledge, this pharmacovigilance study provides
the first real-world data estimating the magnitude of report-
ing withdrawal syndrome for antidepressants compared to
other drugs. Disproportionality analyses yielded signifi-
cant associations for most antidepressants currently on the
market, including TCAs, SSRIs and SNRIs. The extent
of reporting for duloxetine, paroxetine, venlafaxine and

Serious reactions Non-serious reactions OR (95% CI) p value
Age, mean (SD), years 43.51 (14.68) 45.87 (14.57) NA <22x1071°
Adolescents/adults 152/6168 51/4426 2.14 (1.55-3.01) <1.17 x 107%
Females/males (n) 8223/3071 8434/2601 1.21 (1.14-1.29) 52x1071°
DDD (mean + SD) 0.88 (1.84) 0.80 (1.8) NA 0.7971
Duration of the treatment, mean (SD), months 25.55 (36.88) 17.91 (32.96) NA <22x107'6
Duration of withdrawal syndrome, mean (SD), days 24.59 (129.43) 6.55 (65.29) NA 9.53x 1073
With mood stabilisers, n 810 427 1.93 (1.71-2.18) <22x10716
With benzodiazepines, n 1643 870 1.99 (1.83-2.18) 22x10716
With other antidepressants, n 1427 940 1.56 (1.43-1.70) <22x10716
With antipsychotics, n 568 176 3.28 (2.76-3.92) <22x10716
With > 2 comedications, n 1066 4247 2.62 (2.33-2.94) <22x10716
With > 3 comedications, n 276 65 4.25 (3.23-5.67) <22x10716
With > 4 comedications, n 44 7 6.21 (2.77-16.34) 1.23 x 10777

CI confidence interval, DDD defined daily dose, OR odds ratio, NA not applicable, SD standard deviation
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N Criterion | Criterion Criterion Criterion Total
cases 1 2 3 4 score Priorit

Paroxetine 10,074 | 2 2 2 1 7
Duloxetine 8,583 2 2 2 1 7
Venlafaxine 6,203 1 2 2 1 6
Desvenlafaxine 1,701 1 2 2 1 6
Clomipramine 150 0 2 1 0 3
Sertraline 1,900 0 2 0 0 2
Citalopram 670 0 2 0 0 2
Imipramine 84 0 1 1 0 2
Vilazodone 35 0 2 0 0 2
Fluoxetine 853 0 1 0 0 1
Escitalopram 590 0 1 0 0 1
Bupropion 566 0 1 0 0 1
Doxepin 74 0 1 1] 0 1
Mirtazapine 306 0 1 0 0 1
Fluvoxamine 130 0 1 0 0 1
Nefazodone 126 0 1 0 0 1
Nortriptyline 69 0 0 1 0 1
Anmitriptyline 261 0 0 1] 0 0
Trazodone 230 0 0 0 0 0
Milnacipran 40 0 0 0 0 0
Desipramine 34 0 0 0 0 0
Reboxetine 21 0 0 0 0 0

Fig.2 Clinical classification and prioritisation of relevant signals of disproportionate reporting. Red: strong association with withdrawal syn-
drome, yellow: moderate association with withdrawal syndrome; green: weak association with withdrawal syndrome

desvenlafaxine did not differ from buprenorphine; thus, sup-
porting a clinical and epidemiological impact of withdrawal
syndrome by these antidepressants. These estimates provide
the first large body of real-world evidence, suggesting that
SNRIs and SSRIs and also TCAs could be associated with a
higher risk of withdrawal syndrome, compared to all other
drugs [4, 5, 10, 14].

Our a priori developed set of specific criteria to clinically
prioritise disproportionality signals is extremely important
for a clinically useful interpretation of these findings, as
already suggested by other authors [36]. Based on these cri-
teria, paroxetine, desvenlafaxine, duloxetine and venlafax-
ine emerged as strongest clinical priorities for withdrawal
syndrome, clomipramine, sertraline, citalopram, imipramine
and vilazodone as moderate, whereas the ranking for the
rest of the antidepressants was weak. One possible expla-
nation for the differential reporting observed for different
antidepressants may be related to their half-life [10, 14].

Individuals discontinuing shorter half-life antidepressants
may be more likely to report withdrawal syndrome than
those discontinuing antidepressants with longer half-lives,
confirming the findings of Quilichini and colleagues [14].
Indeed, in our analysis, antidepressants with the strongest
safety signals were those with the shortest half-life, such as
paroxetine, duloxetine, venlafaxine and desvenlafaxine. In
line with our findings, previous clinical trials, case reports
on individual antidepressants, and two pharmacovigilance
studies suggested that paroxetine may have a strong potential
for withdrawal syndrome [4, 5, 13, 42], and, among TCAs,
clomipramine [42]. Previous findings additionally suggested
that, among the SNRIs, venlafaxine may have the highest
risk [4]. Our data, by contrast, indicated that duloxetine may
carry a higher risk than venlafaxine. This is clinically rele-
vant, considering that duloxetine is frequently prescribed for
a wide variety of indications, including medical conditions
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such as chronic pain, functional medical disorders, and men-
opausal symptoms [43, 44].

Further, we found a higher reporting of withdrawal syn-
drome with SSRIs and other antidepressants compared to
buprenorphine, a drug known for causing withdrawal syn-
drome [34]. Although the hypothesis that antidepressants
may carry a potential risk for withdrawal syndrome that
is similar to addictive drugs is not new [45], we are not
aware of any direct comparison between antidepressants and
opioids. It must be noted that the overall disproportional-
ity signal found for antidepressants altogether was mainly
explained by the four antidepressants that showed a signifi-
cant disproportionality of withdrawal syndrome compared to
buprenorphine, i.e., paroxetine, duloxetine, venlafaxine and
desvenlafaxine (RORs of 4.6, 4.16, 2.98, and 2.89, respec-
tively). This result boosts concerns on these antidepressants
and on how much their related withdrawal syndrome has
been underestimated [10, 34].

The most common symptoms of withdrawal syndrome
included dizziness, nausea, paraesthesia, headache, feeling
abnormal, anxiety, suicidal ideation, insomnia and depres-
sion. Around two-thirds of cases were reported for females
and the mean age was around 40 years, in line with that
previously found by another pharmacovigilance study [14].
The mean duration of the syndrome was around six days in
non-serious reactions and 24 days in serious reactions. Pos-
sibly, two distinct clinical forms of withdrawal syndrome
may therefore exist, one form showing mild symptoms for
a few days only [46], and another showing symptoms over
several weeks, with associated severe impairments [47, 48].
Individuals more likely to experience severe forms of anti-
depressant-related withdrawal syndrome include adolescents
and younger adults, men, people treated for more than two
years with antidepressants, and with psychotropic comedi-
cations. Different aspects could explain these results. First,
persons taking other psychotropic drugs may possibly suf-
fer from mental health comorbidities, and may therefore be
more at risk of serious reactions and drug-drug interactions,
as previously pointed out for other psychotropic drugs [20].
Second, regarding treatment duration, it has been suggested
that long-term treatment with antidepressants can induce
long-term modifications to neuronal receptors, resulting in
more severe withdrawal symptoms [9, 10]. The highlighted
clinical and demographic characteristics may explain the
huge variability in the prevalence estimates found in obser-
vational retrospective studies [2].

When interpreting the findings of this study some limi-
tations need to be considered. Apart from the traditional
limitations of pharmacovigilance research (inability to
infer causality, quality of information, and lack of denomi-
nators, which does not allow to calculate incidence rates),
disproportionality in spontaneous reporting databases may
increase after a safety alert or when concerns are raised in
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the literature. In our analyses, this phenomenon, known as
notoriety bias [49], cannot be excluded, as antidepressants
with the highest disproportionality were also those with the
highest absolute number of reports. Specifically, the atten-
tion recently received by these antidepressants may have
inflated the number of reports and the RORs, as also found
by a recent work by Chiappini et al [13, 20]. By contrast,
antidepressants recently introduced in the market with
lower RORs or no disproportionality, such as esketamine
and agomelatine, had a very low number of cases. This may
explain why less strong disproportionality, or no signal was
reported for some short half-life antidepressants, such as
fluvoxamine, milnacipran, reboxetine, mianserin, esketa-
mine and agomelatine. Moreover, although the accuracy
of our original scoring system cannot be determined, we
used well-established criteria comprising qualitative and
disproportionality analyses, and we adopted a conservative
approach in the selection of thresholds (e.g., two points
only if more than 2/3 of the cases were not affected by
confounders; no point if lower limit of the 95% CI of ROR
was < 10), which include the robustness of findings across
disproportionality analyses. This approach supports the
potential role of the scoring system as a prioritisation tool
of withdrawal syndrome in pharmacovigilance. Another
limitation regards the nature of some reported symptoms
of withdrawal syndrome, such as depression, anxiety,
insomnia, and suicidal ideation. It could be argued that
such affective symptoms might overlap with symptoms of
relapse of depression or anxiety, making it extremely chal-
lenging for clinicians to distinguish between them. This is
indeed a clinically difficult differential diagnosis [2, 47,
50]. However, considering that the mean reported duration
of withdrawal syndrome was 6 days after antidepressant
discontinuation for non-serious reactions and 24 for serious
reactions, it is unlikely that a relapse would occur over such
a short period of time [3]. Finally, another important limi-
tation is the lack of information regarding the modality of
antidepressant discontinuation (if abruptly discontinued or
tapered, and whether over a short or long period of time).
Thus, whether antidepressant slow tapering could mitigate
antidepressant-related withdrawal syndrome could not have
been addressed by the present analysis [6, 51].

Despite these limitations, pharmacovigilance assessments
represent an essential and reliable opportunity to monitor
drug safety [23], especially in an area where expert opinions
and small clinical studies predominate over attempts of col-
lecting large samples of epidemiological and clinical real-
world data [12]. This study provided additional evidence to
a recently published pharmacovigilance study [14], as we
compared the reporting of withdrawal syndrome for anti-
depressants to other drugs, and we performed intra-class
comparisons among antidepressants, identified subgroup
of patients susceptible to severe reactions, and described
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the symptoms that are more commonly reported along with
withdrawal syndrome. Our findings have, therefore, sev-
eral implications for clinicians, patients, policy-makers and
researchers.

4.1 Clinical Implications

First, when balancing potential benefits and risks for each
individual patient, the risk of withdrawal syndrome should
not be underestimated, as used to happen with other drugs,
such as opioids and benzodiazepines [52]. Second, when
discontinuing antidepressants, clinicians should acknowl-
edge the potential occurrence of withdrawal syndrome and
recognise the corresponding symptoms, informing patients
about this possibility and about any potential management
strategies, instead of mainly focusing on the relapse risk
[12]. Third, extra caution is needed in specific subgroups
of patients. Adolescents, younger adults, and male patients
who discontinued long-term antidepressant treatment or
who were prescribed with a high-risk antidepressant, or
with polypharmacy, showing symptoms for longer than one
week, must be carefully followed up, as these patients may
suffer from more serious withdrawal reactions with poten-
tially severe consequences. Evidence-based clinical guide-
lines, such as NICE (National Institute for Health and Care
Excellence) guidelines, or WHO reports, currently mention
a generical risk of withdrawal symptoms for antidepressants
discontinuation and especially for venlafaxine and parox-
etine [53, 54]. Although our findings might suffer the limita-
tions of disproportionality analyses, and they need further
confirmation, we suggest that recommendations could be
updated, giving emphasis to our proposed ranking, which
suggests clinically important differences between individual
antidepressants. Moreover, these findings may be of value
to better describe the type of symptoms that usually charac-
terise this syndrome, and to detail specific risk factors and
subgroups of patients with high risk of severe reactions [53].

4.2 Research Implications

This work provides methodological directions for future
studies aiming to improve current understanding of antide-
pressant-related withdrawal syndrome, including its clinical
features, as well as its pharmacodynamic and pharmacoki-
netic correlates.

Specifically, our findings on differential risks for different
subgroups of patients could be of essential help for strati-
fying future observational studies based on the subgroup
characteristics. Specifically, we argue that future prevalence,
cohort or case-control studies should stratify the study popu-
lation based on sex, age, type of antidepressant, duration of
treatment, to better estimate the prevalence of withdrawal
syndrome in these subgroups of patients that exist in the

real world, reducing the previously found high variability.
Furthermore, further research should investigate possible
explanations for the higher risk of severe withdrawal symp-
toms in men and younger individuals.

Second, our findings provide directions for future RCTs,
that should investigate strategies to mitigate the symptoms,
such as slow tapering, stratifying the participants consid-
ering the differential risk of withdrawal syndrome of each
single antidepressant.

Finally, the risk/benefits balance of long-term treatment
or ‘maintenance’ antidepressant treatment should be reas-
sessed [47, 55].

5 Conclusions

Antidepressants are associated with an increased reporting
of withdrawal syndrome compared with other drug classes.
When discontinuing antidepressants, clinicians should be
aware of the potential different proclivity of withdrawal
syndrome across individual antidepressants, and for specific
subgroup of patients. Future research should focus on cor-
roborating this evidence and in finding strategies to mitigate
withdrawal syndrome after antidepressants discontinuation.
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