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Background: Currently, there is no clear answer to the question of how long antidepressants should be continued
or when they can be safely discontinued.

Methods: Pubmed/Medline was systematically searched from inception to Feb 20, 2021. Double-blind, ran-
domized placebo-controlled trials (RCTs) with maintenance phase were selected to examine the relationship
between relapse rate and treatment duration. Among 5351 screened records, 37 RCTs meeting inclusion criteria
were selected. Odds ratios were calculated from relapse rates for each study and pooled in random-effect models.
Possible predictors of effect sizes, i.e., open-label treatment duration, double-blind phase duration, age, medi-
cation type, history of recurrence, were analyzed by meta-regression.

Results: The random-effects model showed the superiority of active medication over placebo for relapse during
the follow-up phase (OR = 0.37; 95 % CI, 0.32-0.42). The meta-regression did not show a relationship between
treatment duration and the effect sizes. Other clinical variables were not related with effect sizes. Subgroup
analysis revealed that, for atypical ADs the effect size increased as the treatment duration increased. Further
analysis showed that the relapse rate in the placebo group decreased as function of time, which reduced the
absolute benefit of continued treatment.

Conclusion: The results may indicate that long term use of antidepressants may not be justified, and this strategy

may expose the patients to more adverse effects.

1. Introduction

Major depressive disorder (MDD) is a disabling health problem
globally due to significant amount of hospital admissions, medication
use, workload loss and death. Compared to pre-pandemic period, the
prevalence of depression has more than doubled (OECD, 2021). In
addition to high prevalence rates, the short-term and long-term use of
antidepressants is rising (Huijbregts et al., 2017; Mars et al., 2017;
Meijer et al., 2004).

A significant majority of individuals with depression are considered
recurrent depressives as their depression will recur by 60 % after the first
episode (American Psychiatric Association, 2013). Currently, the clin-
ical guidelines for the treatment of depression recommend long-term
treatment with anti-depressants for patients with recurrent depression
(Bauer et al., 2015; Gelenberg et al., 2010; Kennedy et al., 2016; Malhi
et al., 2021; National Collaborating Centre for Mental Health, 2010;

Psychological Association, 2019; The Management of Major Depressive
Disorder Working Group, 2016). On the other hand, the duration of
treatment is not certain. Concerning treatment duration, an analysis
compared relapse rates of MDD patients based on the duration of AD use,
i.e., <4, 4-6, 7-9, and 10-12 months, respectively, and proposed that a
minimum of 10-12 months of treatment is necessary. Nevertheless, one-
third of these patients relapsed despite relatively long-term treatment
(Liu et al., 2021).

The relapse prevention studies, designed to investigate long-term
effects of antidepressants over placebo, report prophylactic effects by
the difference between relapse rates. However, real-world trials failed to
find this effect. Therefore, risk-benefit evaluation is necessary for the
long-term use of ADs is crucial (Hengartner, 2020). To demonstrate the
overall effect of ADs over placebo on relapse and to find out if ADs were
effective as maintenance therapy, a previous meta-analysis was con-
ducted on patients in remission (Kato et al., 2021). They found that
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relapse was 20 % lower on medication compared to placebo (Kato et al.,
2021). Furthermore, treatment duration, double-blind phase duration,
and AD type did not influence the relapse rate. On the other hand, older
people have similar relapse rates as the adult population, while younger
patients are more likely to relapse after discontinuation of ADs. Titrated
dose of ADs reduces relapse rates compared to fixed dose. The authors
suggest that the first 6 months after treatment cessation is crucial for
relapse and SSRIs treatment is much more balanced considering
acceptability and tolerability (Kato et al., 2021).

The long-term use of ADs should be evaluated for cost-effectiveness
as it leads to several problems. Firstly, the prescription of antidepres-
sants in unnecessary conditions places a significant economic burden on
many healthcare services (Davies et al., 2022; Papanicolas et al., 2018;
Shrank et al., 2019). Additionally, prolonged use of ADs is limited by the
safety issues including drug-drug interactions and side effects related to
these medications (Clark et al., 2012), especially for geriatric pop-
ulations (Mark et al., 2011). Even new generation antidepressants with
better safety profiles have considerable side effects that were considered
“bothersome” by more than half of the patients (Cascade et al., 2009).
Among those, the most notable ones are gastrointestinal problems,
dermatologic and vascular reactions, weight gain, genitourinary prob-
lems, sexual dysfunction, central nervous system problems (Carvalho
etal., 2016). Furthermore, the anti-depressants are associated iatrogenic
behavioral toxicity such as suicidality, aggression, switch to mania and
post-withdrawal symptoms (Fava et al., 2016).

Considering the lack of certain treatment duration and problems
related to the long-term use of ADs we aimed to perform a meta-analysis
of factors predicting relapse rates and to find out how long the anti-
depressants should be followed to minimize the relapse. For this goal,
we combined the data from double-blind maintenance studies and
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performed a regression for the effect of treatment duration on the
relapse-recurrence rate.

2. Methods

Pubmed search was conducted with the following keywords:
depression AND (antidepressant OR SSRI OR SNRI) AND (relapse OR
recurrence OR cessation OR “stop medication” OR “stop treatment).
Based on the above search terms we identified 5351 studies. The study
eligibility decisions were made after inspection by one of the researchers
and the results were double-checked. After the eligibility criteria
application, we identified the studies that can be included in the anal-
ysis. The PRISMA flow chart for the study selection can be found in
Fig. 1.

2.1. Eligibility criteria

The articles were reviewed according to the following inclusion
criteria:

1. Randomized double-blind follow-up studies in which patients
were randomized to active or placebo arms after an open-label treatment
phase

2. The patient group only included patients with major depression

3. The diagnosis was established according to one of the DSM
versions

Exclusion criteria were defined as follows:

1. Lack of a placebo control group

2. Comorbidity of a psychotic disorder or presence of bipolar
disorder

3. Combined treatment with more than one medication

Fig. 1. PRISMA flowchart. The chart indicates the number of included and excluded articles for meta-analysis.
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4. Studies combining pharmacotherapy with psychotherapy

2.2. Data extraction

The extracted variables included medication type, open label and
double-blind durations, age, presence of treatment resistance, recur-
rence, or high risk of relapse in the study population. The latter group
included studies that recruited individuals with recurrent or chronic
depression.

2.3. Statistical analysis

Statistical analysis was conducted on Comprehensive Meta-Analysis
Software — CMS (Version 3, Biostat Incorporation).

2.3.1. Primary analysis

Due to presumed heterogeneity, we chose random-effects model for
the meta-analysis. First, we calculated the odds ratio for all studies and
performed random-effects meta-analysis.

2.3.2. Secondary analysis
Then, we examined the regressions for the association of open-label
and double-blind phase durations on effect size.

2.3.3. Subgroup analysis

Finally, we calculated the event rate for active medication and pla-
cebo groups separately to better understand the effect of study duration
parameters on relapse rate. For convenience, the studies were divided
into 3 groups: 1. Selective-Serotonin Reuptake Inhibitor (SSRI) studies,

Table 1
Study characteristics included in the meta-analysis.
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2. Serotonin Noradrenaline Reuptake Inhibitor (SNRI) studies, and 3.
Atypical antidepressant studies (e.g., vortioxetine, agomelatine, rebox-
etine, nefazodone, bupropion).

3. Results
3.1. Study characteristics

Thirty-seven randomized controlled trials were accepted as eligible.
These studies assessed the efficacy of either Selective-Serotonin Reup-
take Inhibitors (k = 19, n = 4249), Serotonin Noradrenaline Reuptake
Inhibitors (k = 10, n = 3028), or Atypical Antidepressants (k =8, n =
2443). Atypical antidepressants are defined as medications that can
neither be classified as SSRIs nor SNRIs. The treatment outcome was
evaluated either by 17-item Hamilton Depression Rating Scale (HDRS-
17) (Hamilton, 1960), 17-item Hamilton Depression Rating Scale
(HDRS-21), or Montgomery Asberg Depression Rating Scale (MADRS).

A total of 9720 MDD patients were included the meta-analysis. Of
those, 5397 were in active medication arm and 4323 were in placebo
arm during double-blind phase. Subjects’ mean (SD) age were 49.50
(13.09) and residual symptoms evaluated by HDRS-17 were 5.37 (1.91).
In those RCTs, mean (SD) open-label phase duration were 15.70 (8.29)
weeks and double-blind phase duration were 42.78 (18.46) weeks.

3.2. Primary analysis

The study characteristics can be found in Table 1. The random-effects
model showed the superiority of active medication for relapse during the
follow-up phase with a mean effect size of 0.37 (OR = 0.37; 95 % CI,

Study name Medication N (Medication) N (Placebo) Duration (open label) Duration (double-blind) Age Resistance/high risk
(Perahia et al., 2009) Duloxetine 146 142 34 52 47.1 +
(Montgomery et al., 2004) Venlafaxine 109 116 24 52 43.8 +
(McGrath et al., 2006) Fluoxetine 131 131 12 52 37.5
(Gorwood et al., 2007) Escitalopram 152 153 12 24 73
(Lustman et al., 2006) Sertraline 79 73 16 52 50.5
(Rouillon et al., 2000) Milnacipran 104 110 24 52 46.1 +
(Rickels et al., 2010) Desvenlafaxine 189 185 12 24 42.7
(Shiovitz et al., 2014) Levomilnacipran 233 112 12 24 42.2
(Durgam et al., 2019) Levomilnacipran 165 159 20 24 44.6 +
(Rapaport et al., 2004) Escitalopram 181 93 8 36 42.9
(Rosenthal et al., 2013) Desvenlafaxine 272 276 20 24 46.6
(Kornstein et al., 2008) Venlafaxine 55 59 10 52 41 +
(Kornstein et al., 2006) Escitalopram 73 66 24 52 42 +
(Simon et al., 2004) Venlafaxine 161 157 8 24 43

(Lépine et al., 2004) Sertraline 189 99 32 72 47 +
(Klysner et al., 2002) Citalopram 60 61 24 48 74 +
(Hochstrasser et al., 2001) Citalopram 132 132 22 48 43.8 +
(Keller et al., 1998) Sertraline 92 107 28 76 40.8 +
(Terra and Montgomery, 1998) Fluvoxamine 110 94 24 48 44,5
(Robert and Montgomery, 1995) Citalopram 152 74 8 24 49.5
(Boulenger et al., 2012) Vortioxetine 204 192 12 64 44.8 +
(Durgam et al., 2018) Vilazodone 371 192 20 18 45.2
(Doogan and Caillard, 1992) Sertraline 185 110 8 44 51
(Montgomery and Dunbar, 1993) Paroxetine 68 67 8 52 45.9
(Wilson et al., 2003) Sertraline 56 57 24 100 76.6
(Weihs et al., 2002) Bupropion 207 210 8 44 39.4 +
(Goodwin et al., 2009) Agomelatine 165 174 8 24 43.2
(Montgomery et al., 1993) Citalopram 103 44 6 24 44

(Feiger et al., 1999) Nefazodone 65 66 16 36 40

(Fava et al., 2006) Duloxetine 136 142 12 26 44.68

1998 (Reimherr et al., 1998) Fluoxetine 344 95 12 50 40

(Thase et al., 2001) Mirtazapine 76 80 8 40 40.1 +
(Schmidt et al., 2000) Fluoxetine 189 122 13 25 41.7
(Gilaberte et al., 2001) Fluoxetine 70 70 32 48 44.4 +
(Dalery et al., 2001) Tianeptine 111 74 6 66 44.07 +
(Versiani et al., 1999) Reboxetine 145 111 6 46 43.4 +
(Kamijima et al., 2006) Sertraline 117 118 8 16 40.8 +

Note: “+” refers to studies who report drug resistance characteristics of patients. The duration is given in weeks.
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0.32-0.42) (Fig. 2).

3.3. Secondary analysis

The meta-regression did not show a significant effect of treatment
duration on the effect sizes (p = 0.7). In addition, there was no rela-
tionship between the duration of the randomized double-blind phase (p
= 0.5) and the effect size magnitude. A follow-up analysis only included
studies with high-risk or recurrent patients did not also reveal any sig-
nificant results on meta-regression. There was finally no relationship
between mean age and effect size (p = 0.7).

3.4. Subgroup analysis

The subgroup analysis was performed by separating the studies into
three groups: 1. SSRI studies, 2. SNRI studies, and 3. Studies with other
(atypical) antidepressants (bupropion, nefazodone, vilazodone, rebox-
etine, vortioxetine, tianeptine, mirtazapine). The meta-regression with
only groups 1 or 2 did not reveal any significant effects. However, there
was a positive relationship between effect sizes and open-label treat-
ment duration for the studies in the 3rd group (z = 2.18, slope = 0.07, CL
= 0.007, 0.13, p = 0.03) (Fig. 3a). For this group, the effect size
increased as the treatment duration increased. To check whether the
subgroup effect was not due to a type I error we also performed a sub-
group analysis and calculated the significance of group by duration
interaction. This analysis yielded a significant interaction (z = 2.2, slope
=0.07, CI = 0.007, 0.13, p = 0.03).

When the medication group was examined separately, we found that
the rate of relapse rate was greater as the double-blind phase is increased
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(z = 2.40, slope = 0.011, CI = 0.002, 0.02, p = 0.02; Fig. 3b). When the
three groups were separately examined, we observed that this effect was
only significant for the SSRI group (z = 2.70, slope = 0.02, CI = 0.005,
0.03, p = 0.007, Fig. 3c). There was no association between the relapse
rate and the open phase duration.

When we only examined the relapse event rate in the placebo group,
we similarly found a significant effect of double-blind duration on
relapse rate (z = 2.4, slope = 0.012, CI = 0.002, 0.024, p = 0.02). On the
other hand, examining the individual antidepressant groups for the same
regression did not reveal any significant effect. Additionally, the effect of
open-phase duration on relapse rate was highly significant for the
atypical antidepressant group (z = —6.24, slope = —0.14, CI = —0.19,
—0.1, p < 0.001, Fig. 3d). The group by duration interaction was also
significant showing that the subgroup results was not due to a type I
error (z = —3.29, slope = —0.15, CI = —0.23, —0.06, p = 0.001).

4. Discussion

The present study extracted 37 RCTs in 5351 records and analyzed
the effect sizes of antidepressant treatment over placebo for relapse in
MDD. Further, several potential factors were also included to explain
relapse. The results confirmed that these medications superior in
reducing relapse risk to some extent. In addition, we showed that the
treatment duration (i.e., open-label phase) may be associated with the
relapse rate particularly for the atypical antidepressants, where a longer
treatment duration is associated with a greater effect size. In addition,
we specifically observed that, for this group, the relapse rate in the
placebo group decreased to very low levels after about 20 weeks of
treatment and the implication might be that beyond this period

Fig. 2. The forest plot effectiveness of antidepressants versus placebo on relapse rate during follow-up period.
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Fig. 3. The meta regression analysis for the effect of duration on effect sizes.
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Note: a: The relationship between effect sizes and open-label duration for atypical antidepressants. b: The relationship between effect size and double-blind phase
duration-active medication group. c: The relationship between effect size and double-blind phase duration for SSRI studies-active medication group. d: The rela-
tionship between effect size and open-label duration for atypical antidepressant studies-placebo group.

excessive exposure to antidepressants may not be necessary as the event
rate decreases to a level (%12.5 for Durgam et al., 2018) where the risk
of further treatment may outweigh the benefit.

The second important finding our results show is that even though
the relapse rate decreases with increased duration, some patients will
still experience relapse. To identify such individuals electrophysiolog-
ical or biochemical markers of relapse could help decision making
concerning treatment duration. However, currently the clinicians lack
such markers as indicated previously, and we suggest future studies
should aim to find markers that will predict relapse risk after treatment
discontinuation.

4.1. Strengths and limitations

In this meta-analysis, studies that use the combination of pharma-
cotherapy and cognitive behavioral therapy were excluded to extract the
pure effect of medications. Further, our study also included some newer
agents such as levomilnacipran, milnacipran which have a similar effect
on MDD as other second-generation ADs (Wagner et al., 2018). Finally,
the inclusion of atypical ADs in the analysis revealed the difference in
treatment duration effect on relapse. On the other hand, several limi-
tations should be addressed. The exclusion of tricyclic antidepressants
(TCAs) could narrow the scope of the meta-analysis, yet TCAs constitute
the later steps of MDD treatment due to low safety profiles compared
with SSRI, SNRI, and atypical ADs (Wang et al., 2018). Another limi-
tation could be that the longest duration of open-label treatment was 34
weeks, and treatment beyond that period could confer additional pro-
tection against relapse. However, this limitation could be overcome in
future studies using a longer treatment duration.

11

5. Conclusion

Despite some reports suggesting certain treatment periods such as
10-12 months (Liu et al., 2021), our meta-analysis indicate that
extending the AD use excessively may not confer protection and may
expose the patient to unnecessary side effects. It is also worth
mentioning that we did observe such an effect in only a subgroup of
studies and it is for now not certain if this period could be generalizable
to all antidepressants. On the other hand, studying biological, electro-
physiological, and genetic markers as predictors of relapse risk in MDD
would give promising results. We expect that certain biological markers
would be helpful for relapse rates of MDD patients taking SSRI and SNRI
treatment. This issue is particularly important given the increasing rate
of patients who are on long term anti-depressant treatment. For
instance, Luo et al., reported that about that in 2015 about 44 % of
depressive patients were using antidepressants for >5 years. According
to our results, a majority of these individuals will not experience any
relapse or recurrence if they stop using their medication and thus may be
unnecessarily exposed to antidepressant medications. Besides, predic-
tion of individuals with a high probability of relapse/recurrence can
lead to consideration of sophisticated and intensive treatment options
for these individuals. For instance, a recent study reported that com-
bined medication and psychotherapy leads to a higher rate of sustained
response as compared to the pharmacotherapy alone in patients with an
episode of depression (Furukawa et al., 2021).

In summary, it seems it may not be obligatory to prolonged use of
antidepressants (over 2-3 years) for depression as proposed by guide-
lines (National Collaborating Centre for Mental Health, 2010; Psycho-
logical Association, 2019). Since there are no current clinical or
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biological markers that may be helpful to decide when to stop medica-
tion in the treatment of depression, long-term use is the only way to treat
depression as a previous meta-analysis suggests (Kato et al., 2021).
However, our conclusion differs from theirs in that since the relapse rate
drops significantly in the placebo group with time on treatment, long
term use decision may not be beneficial when the overall effect or
number needed to treat considered. For individuals with recurrent
depression alternative therapeutic strategies to long term continuation
of medications include continuation with maintenance psychotherapy
(Cosci et al., 2020; Guidi and Fava, 2021).
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