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ABSTRACT

Objective: In clinical practice, acute antidepressant treatment

is often applied for several months until remission is achieved.
However, data on treatment outcomes beyond 8 weeks are sparse
and no systematic review exists to date. This study aims at assessing
efficacy and tolerability of antidepressants compared to placebo in
acute treatment at and beyond 8 weeks.

Data Sources: MEDLINE, Embase, PsycINFO, and CENTRAL
databases were systematically searched through March 2014 using
generic terms for depressive and affective disorders combined with
generic terms for individual drugs and placebo.

Study Selection: Double-blind, randomized, placebo-controlled
studies of 8 weeks or more comparing antidepressant monotherapy
to placebo in adult patients with acute depressive disorder.

Data Extraction: Data extraction and synthesis followed
guidelines of the Cochrane Collaboration. All data were extracted
independently by 2 reviewers. Primary outcome was standardized
mean difference (SMD) between antidepressant and placebo;
secondary outcomes were response, remission, and dropouts.

Results: Of 6,043 articles screened, we selected 104 studies that
met criteria and included 35,052 patients. Active treatment was
statistically significantly superior to placebo, with consistent effect
sizes (SMD [95% CL]) after 8, 12, 16, 20, and 24 weeks: 0.27 (0.24,
0.30), 0.34 (0.25, 0.43), 0.24 (0.09, 0.40), 0.31 (0.12,0.51), and 0.34
(0.18, 0.50), respectively. Results remained stable across secondary
outcomes and subgroup and sensitivity analyses.

Conclusions: Effect sizes of antidepressant monotherapy compared
to placebo seem to be stable over 6 months. These results
challenge the assumption that long-term antidepressant effects
are due to the natural course of the disorder rather than to a
pharmacologic effect.
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W ith an increase of illness burden of 37% over the past
2 decades! and 12-month prevalence of depressive
episodes ranging from 1% to 10%,> major depressive
disorder (MDD) is one of the major medical challenges. The
length of a depressive episode has been reported to average
12 weeks in population-based settings®* and 20 weeks in
tertiary care centers.’ Untreated episodes are thought to last
for 3 to 12 months, with a remission rate of 32% within 6
months.

Duration of acute antidepressant treatment is subject to
debate. The German National Clinical Practice Guideline’
recommends reconsideration of hitherto ineffective
treatment after 3-4 weeks (6 weeks in older patients). The
American Psychiatric Association’s Practice Guideline for
the Treatment of Patients With Major Depressive Disorder,?
however, suggests continuation of antidepressant treatment
for up to 12 weeks to observe full improvement, especially
in “real-world” patients.

The efficacy of antidepressants compared to placebo
has been summarized in various meta-analyses.”!® These
studies, however, did not separately analyze antidepressant
efficacy depending on trial duration but instead combined
data of trials spanning 6-12 weeks. As a result, it is unknown
whether efficacy is similar at different time points during
the first months of treatment, eg, between 8 and 12 weeks or
between 3 and 6 months. Also, it is often unclear in practice
whether late remissions under antidepressants reflect the
natural course of the disorder or a pharmacologic effect.
Data regarding time course of antidepressant efficacy are
therefore of scientific and clinical interest.

Accordingly, we conducted a systematic review and
meta-analysis of randomized controlled trials of 8 to 24
weeks duration comparing antidepressant monotherapy to
placebo in adult patients with acute depression. Specifically,
we analyzed efficacy at different time points to test whether
effect size between antidepressant and placebo treatment
changes over time.

METHODS

This systematic literature review, meta-analysis, and
meta-regression was registered on PROSPERO International
Prospective Register of Systematic Reviews (PROSPERO
registration: CRD42014010105).
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Literature Search

We searched the Cochrane Central Register of Controlled
Trials (CENTRAL) without language and date restrictions
until March 20, 2014. CENTRAL comprises, among
other sources, articles indexed in MEDLINE, PsycINFO,
and Embase databases as screened by the Cochrane
Depression, Anxiety, and Neurosis (CCDAN) group. It
is often used in systematic reviews.!!? Additionally, we
searched MEDLINE, PsycINFO, and Embase from January
1, 2013, to March 20, 2014, because CENTRAL has not been
updated by CCDAN since January 1, 2013. We used trial
filters for placebo-controlled studies and generic terms for
depressive disorders as well as affective disorders combined
with generic terms for individual drugs. In brief, the search
terms included the following: (depress* OR dysthymi*
OR adjustment disorder* OR mood disorder®* OR affective
disorder OR affective symptoms) AND (individual drug
names, combined with OR) AND (placebo™ OR dummy*).
(For explicit search entry, see Supplementary eFigure 1 at
PSYCHIATRIST.COM.) We also searched reference lists of all
articles included and of relevant review articles.

Eligibility Criteria

Trials had to meet the following inclusion criteria:
participants aged > 18 years; acute episode of a depressive
disorder diagnosed according to standard operationalized
criteria, such as Research Diagnostic Criteria, DSM-III to
DSM-IV-TR, Chinese Classification of Mental Disorders,
and ICD-10; the existence of a placebo-control group (for
the whole duration of the trial); and severity of depression
assessed via standardized and established rating scales (eg,
Hamilton Depression Rating Scale [HDRS], Montgomery-
Asberg Depression Rating Scale [MADRS], Clinical Global
Impressions scale). Concurrent psychiatric disorders or
medical comorbidities were not exclusion criteria, as long
as they were not the primary condition of interest. Studies
specifically focusing on bipolar depression or dysthymia
were excluded as were trials on continuation or maintenance
therapy. The latter are based on different patient populations
(ie, responders/remitters to previous treatment only), while
the purpose of our study was the investigation of the course
of symptom changes in all patients receiving antidepressants.

We included all interventions using a monotherapy of
antidepressants. Trials on first-step treatment or among
patients with resistance to previous antidepressant
treatment(s) were both considered relevant. Minimum
duration of antidepressant therapy prior to final assessment
needed to be 8 weeks for the current episode.

Data Collection

Screening of studies retrieved by the literature search,
reading of full texts, retrieval of data from included studies,
and risk of bias assessment were all independently carried
out by 2 reviewers (J.H. and M.K.) and followed the
Cochrane Collaboration Handbook and Cochrane’s risk of
bias tool.!* Unclear cases were solved by discussion or with
the senior author (C.B.).

Long-Term Acute-Phase Treatment With Antidepressants

B Antidepressant use is established in acute-phase
treatment, but evidence on its efficacy in the long termis
sparse.

B Antidepressants are superior to placebo for up to 6
months. Efficacy is not declining over time.

B Even if patients who spontaneously remit are accounted
for, those receiving ongoing antidepressant treatment will
be more likely to have a better outcome after half a year
than patients taking placebo.

Outcome Criteria

Primary outcome. The prespecified primary outcome
criterion was the standardized mean difference (SMD)
(Hedges g) between antidepressant and placebo. As
efficacy assessment varies among studies, we combined
different measurements. For example, differences in
means or odds ratios (ORs) were transformed into SMDs
and standard errors (SEs). For each study, we selected the
primary outcome criterion as defined by the authors. If no
primary outcome was designated, parameters were selected
according to the following hierarchy:

1. Rating scale scores: if more than 1 rating scale
was used, we selected HDRS (then MADRS, then
other).

2. Remission: defined as scores below thresholds
on a depression scale. We adopted trial authors’
definitions.

3. Response: defined as a decrease on depression
rating scales (eg, at least 50% on the HDRS or the
MADRS). We adopted trial authors’ definitions.

Primary outcome analysis of highest evidential priority
was analysis of those studies reporting outcomes on any
time point from 8 to 24 weeks. Second-line analyses were
conducted based on all available data at each time point.

Secondary outcomes. Prespecified secondary outcomes
were remission rates, response rates, difference in
depression ratings, and tolerability defined as dropouts due
to any reason and dropouts due to adverse effects.

We calculated number needed to treat based on response
rates from our primary outcome main analysis.

Subgroup and Sensitivity Analyses

Prespecified subgroup and sensitivity analyses
were conducted regarding classes of antidepressants
(selective serotonin reuptake inhibitor [SSRI], serotonin-
norepinephrine reuptake inhibitor [SNRI], tricyclic
antidepressant [TCA]), low risk of bias studies, studies
explicitly excluding bipolar patients, and age of study
population.

Additional Moderator Analyses
Additional moderator analyses investigated the role of
possible confounders. In random-effects meta-regression,
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we analyzed assoeiations of SMD with baseline severity
of depression and with both the difference and ratio of
imipramine-equivalent doses. Imipramine-equivalent
doses were calculated by multiplying the imipramine-
equivalent potency ratio of the particular antidepressant
(as provided in Baldessarini'*) with the target dose
documented in the given trial. If no target dose was
stated, we used the mean antidepressant dose of the
trial. If more than 1 dose was tested, we used the mean
weighted by the number of patients assigned to each
dose.

Post Hoc Analyses

Before data extraction started, we decided to
analyze the prevalence of treatment-emergent suicidal
ideation and behavior (attempts and completion). The
association of SMD with date of study publication
was analyzed and emerged as a potential confounder
for the comparison of different antidepressants. We
adjusted effect sizes for time of publication using the
corresponding regression coefficients estimated from
meta-regression.

Data Analysis

Analyses are based on intention-to-treat (ITT)
populations or, if only such data were available, based on
ITT populations including all patients receiving at least
1 dose of treatment. The method used to handle missing
data was extracted from every trial (eg, last observation
carried forward [LOCF], mixed-effects model repeated
measures [MMRM)]). If more than 1 method was used,
we selected LOCF as the most widely used approach.
If standard deviation (SD) was not stated, we extracted
other measures of dispersion, such as confidence limit
(CL) or SE, or extracted P values and calculated SDs. In
1 case only, we imputed SD by linear regression, using
SDs of 9 studies matched for rating scale.

Even in the absence of statistically significant
heterogeneity, effect estimates were calculated using
random-effects models because the studies selected
differed regarding several methodological aspects, such
as diagnostic criteria and measurement scales used.
Heterogeneity among studies was assessed by both I*
and T2 statistics, as the former is known to become
inflated with increasing sample size.'®

The main meta-analysis was conducted for 5
predefined time points or intervals (8-9, 10-12, 16, 20,
24 weeks). We determined the intervals as soon as it was
clear how many studies would be included for each time
point but without knowing any efficacy results. If a trial
provided more than 1 value within an interval, the latest
value was included.

If studies presented more than 1 comparison (eg,
more than 1 monotherapy group), we combined
intervention groups to avoid counting patients twice.'?
Outcome data of multiple groups were pooled and
corresponding SDs were calculated.

Figure T. Flow Chart of Trials Considered, Eliminated, and Included
in Study (adapted from PRISMA)

6,132 Records identified 154 Additional records

through database identified through other
searching sources
A 4 A 4

6,043 Records after duplicates
removed

A

6,043 Records
screened

5,424 Records
excluded

A

619 Full-text articles 515 Full-text articles excluded:

assessed for eligibility

A 4

- Lack of placebo control group
- Trials on maintenance treatment

- Treatment duration less than 8 wk

A 4 - Nonmonotherapeutic
104 Studies included treatment strategies
in qualitative
synthesis

A

104 Studies included
in quantitative
synthesis (meta-analysis)

Publication bias with regard to the primary outcome was
assessed by a funnel plot. Also, Egger test, a trim-and-fill
procedure, and a fail-safe N calculation (Orwin) were carried out.

To avoid undue reliance on single studies, analyses of the
primary outcome were repeated by removing all studies one by
one from the analysis.

Statistical significance was set at an a of .05 for the primary
outcome. For all secondary outcomes and all other analyses, P
values are presented in a nonconfirmatory sense.

Analyses were conducted according to the Cochrane
Collaboration Handbook!? and using Review Manager (RevMan
5.2.5), Comprehensive Meta-Analysis (Version 2) (Biostat),
and Microsoft Excel (Version 12.3.6) (Microsoft Corp). If data
were presented only in figures, values were extracted using Plot
Digitizer 2.6.4 MacOSX (Slashdot Media).

RESULTS

Our literature search retrieved 6,043 different articles. After
screening titles and abstracts, the full texts of 619 articles were
read, out of which 104 (Supplementary eTable 1) published
between 1971 and 2014 met the inclusion criteria (Figure 1).

The 104 trials included 35,052 patients, 22,809 receiving
antidepressant monotherapy and 12,243 receiving placebo.
Articles were published in English and 1 in Spanish. All studies
were randomized and double blind. Two studies were conducted
among patients with resistance to previous antidepressant
treatment.
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Table 1. Results of Primary Outcome Analysis®

Time Point  All Studies, SMD (95% CL) TCA, SMD (95% CL) SNRI, SMD (95% CL) SSRI, SMD (95% CL)
8 wk 0.27 (0.24,0.30) 0.50(0.37,0.63) 0.30(0.26, 0.34) 0.22(0.17,0.27)
N=32,322 (91 studies) N=1,761 (10 comparisons) N=13,132 (35 comparisons) N=11,040 (44 comparisons)
12=37% 1>=41% 12=21% 12=29%
12 wk 0.34(0.25,0.43) 0.66 (0.37,0.95) 0.38(0.25,0.51) 0.27 (0.15,0.39)
N=5,737 (21 studies) N=254 (4 comparisons) N=2,143 (6 comparisons) N=2,903 (11 comparisons)
12=54% 1>=0% 12=49% 1>=49%
16 wk 0.24 (0.09, 0.40) (Numbers were too low for analyses beyond 12 wk of treatment.)
N =905 (4 studies)
12=17%
20 wk 0.31(0.12,0.51)
N =708 (3 studies)
1>=18%
24 wk 0.34(0.18,0.50)

N =686 (2 studies)
12=0%

@Primary outcome was SMD >0 in favor of antidepressant.

Abbreviations: CL = confidence limit, SMD =standardized mean difference, SNRI=serotonin-norepinephrine reuptake inhibitor,
SSRI=selective serotonin reuptake inhibitor, TCA =tricyclic antidepressant.

Figure 2. Primary Outcome Second-Line Analysis: Treatment Effect (standardized mean difference [SMD]) After 12 Weeks of
Antidepressant Monotherapy Versus Placebo in Randomized Double-Blind Trials?

Antidepressant,  Placebo, ~ Weight,  SMD, IV, Random
Study or Subgroup SMD SE Total Total % (95% CL) SMD, IV, Random, 95% CL
Bose et al, 20088 0.15 0.1235 129 134 5.8 0.15 (-0.09, 0.39) T
Cunningham et al, 1997'° 0.48 0.1269 179 99 57 0.48(0.23,0.73) —_—
Dunlop et al, 201 120 0.28 0.1032 285 142 6.6 0.28 (0.08, 0.48) —_—
Fava et al, 1998%' -0.06 0.2486 109 19 25 -0.06 (-0.55, 0.43) R
Fava et al, 2005%? -0.1 0.2112 47 43 32 -0.10(-0.51,0.31) s e
GlaxoSmithKline, 19912 0.23 0.1035 550 113 6.6 0.23(0.03,0.43) —
GlaxoSmithKline, 2005%* 0.16 0.0985 210 204 6.8 0.16 (-0.03, 0.35) —
Heller et al, 197125 0.63 0.3477 23 14 1.5 0.63 (-0.05, 1.31) 1
Jarrett et al, 1999%¢ 0.71 0.2434 36 36 26 0.71(0.23,1.19)
Khan et al, 1998% 0.53 0.1229 253 93 5.8 0.53(0.29,0.77) —_—
Lopez-Rodriguez et al, 20042 1.7 0.5385 10 10 0.7 1.70 (0.64, 2.76) _
Malt et al, 19991 0.1 0.1203 243 129 59 0.10(-0.14, 0.34) —
McGrath et al, 2000%° 0.63 0.1742 102 52 4.1 0.63(0.29, 0.97)
Montgomery et al, 201330 0.45 0.0861 276 277 7.4 0.45 (0.28,0.62) —_
Mynors-Wallis et al, 19953! 0.51 0.2796 27 26 2.1 0.51 (-0.04, 1.06) —
Rapaport et al, 200332 0.37 0.119 210 109 6.0 0.37(0.14, 0.60) _—
Rapaport et al, 20093 032 0.0931 336 179 7.1 0.32(0.14,0.50) —_
Robinson et al, 20143 0.08 0.1243 204 95 58 0.08 (-0.16,0.32) —
Silverstone and Ravindran, 19993° 0.41 0.1134 241 118 6.2 0.41(0.19, 0.63) —_—
Stahl, 2000"7 0.42 0.1201 209 107 59 0.42(0.18, 0.66) _
Thomson et al, 198236 0.82 0.3076 31 28 18 0.82(0.22,1.42)
Total (95% CL) 3,710 2,027 100.0 0.34(0.25,0.43) '3
Heterogeneity: T = 0.02, x%,0 = 43.28 (P =.002), I = 54% -1 -05 0 0.5 1

Test for overall effect: Z=7.37 (P <.00001)

Favors Control Favors Experimental

#Weighted according to random-effects analysis.
Abbreviations: CL = confidence limit, SE = standard error.

Efficacy

Primary outcome: main analysis. Two studies (Malt et
al,'® Stahl'”) including 688 patients reported outcomes on
every time point from 8 to 24 weeks. Effect sizes (as SMD
[95% CL]) were consistent over time: 0.28 (0.11, 0.45), 0.26
(-0.05, 0.57), 0.25 (0.07, 0.43), 0.30 (0.09, 0.50), and 0.34
(0.18, 0.50) after 8, 12, 16, 20, and 24 weeks, respectively.

The corresponding numbers needed to treat, as calculated
from response rates at every time point, were 8, 8, 7, 7, and
7 after 8, 12, 16, 20, and 24 weeks of treatment, respectively.

Primary outcome: second-line analyses. Week 8. The
analysis sample regarding our primary outcome criterion
after 8 weeks consisted of 91 studies with 32,322 patients.

Antidepressant monotherapy had an effect size (SMD) of 0.27
(95% CL=0.24, 0.30) compared to placebo (P<.001) (Table
1). When each study was removed one by one, summary
effect sizes varied between 0.26 and 0.27.

Week 12. The analysis sample after 12 weeks of trial
duration consisted of 21 studies with 5,737 patients.
Antidepressant monotherapy had an effect size (SMD) of
0.34 (95% CL=0.25, 0.43) compared to placebo (P<.001)
(Figure 2). Effect sizes varied between 0.32 and 0.35 after
removing of each study one by one from the analysis.

Week 16. The analysis sample after 16 weeks of trial
duration consisted of 4 studies with 905 patients. The SMD
was 0.24 (95% CL=0.09, 0.40) (P=.002), varying between
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0.19 (after elimination of Stahl'”) and 0:28 (aftet removal of
Malt et al'® or Blumenthal et al®”).

Week 20. After 20 weeks, there were 3 studies with 708
patients. The SMD was 0.31 (95% CL=0.12, 0.51) in favor
of antidepressants (P=.001).

Week 24. Two studies with 686 patients assessed efficacy
after 24 weeks. The SMD was 0.34 (95% CL=0.18, 0.50) in
favor of antidepressants (P<.001) (Table 1 and Figure 3).

Sensitivity Analyses

Antidepressant efficacy was similar across sensitivity
analyses with respect to trials with only low risk of bias
(SMD [95% CL]: 0.26 [0.22, 0.30] and 0.34 [0.18, 0.50]

Figure 3. Primary Outcome Second-Line Analysis:
Standardized Mean Differences (SMDs) Over Time in
Randomized Double-Blind Trials of Antidepressant
Monotherapy Versus Placebo

0.6 7

0.5

0.4 A

>

0.3 1

—_—

o

_—_

0.2 1

SMD (95% CL)

_

0.1 A

Abbreviation: CL = confidence limit.

after 8 and 24 weeks, respectively) and with respect to trials
explicitly excluding bipolar depressed patients (SMD [95%
CL]: 0.26 [0.22, 0.29] and 0.34 [0.18, 0.50] after 8 and 24
weeks, respectively) (complete data available on request).
Secondary outcomes. All secondary outcome analyses
(depression score differences, response and remission rates)
supported the primary outcome analysis (Table 2).

Suicidality

During treatment, antidepressant and placebo groups did
not differ substantially with regard to suicidal ideation (1.57
per 100 patients [95% CL=1.29,1.89] vs 1.72 [95% CL =1.32,
2.21], respectively) and suicidal behavior (0.36 [95% CL=0.24,
0.52] vs 0.22 [95% CL=0.09, 0.43], respectively). Among
studies in patients < 65 years, proportions for antidepressant
versus placebo remained similar: 0.44 (95% CL=0.19, 0.86)
vs 0.91 (95% CL=0.34, 1.98) for suicidal ideation and 0.44
(95% CL=0.26, 0.68) vs 0.29 (95% CL=0.11, 0.62) for
suicidal behavior. There were not enough data on elderly
populations for analysis.

Tolerability

In active intervention arms, patients were more likely to
drop out for any reason during the first 8 weeks of treatment
(OR=1.09 [95% CL=1.01, 1.19]), but less likely at 12, 16,
and 24 weeks (0.81 [0.68, 0.97], 0.56 [0.31, 1.02], and 0.53
[0.37, 0.75], respectively; no data available for 20 weeks).
During the first 8 and 12 weeks of treatment, there were
more dropouts due to adverse events in intervention arms
(OR=2.03 [95% CL= 1.73, 2.39] and 1.56 [1.18, 2.07],
respectively), with sparse and inconsistent data after 16, 20,
and 24 weeks (Table 2).

Table 2. Results of Outcomes Across Predefined Secondary Analyses

Secondary Outcome?

Dropouts Due to

Primary Outcome, Change, Score, SMD Remission, Response, Dropouts, Adverse Effects,
Time Point? SMD (95% CL)® SMD (95% CL)¢ (95% CL)® OR (95% CL) OR (95% CL) OR (95% CL) OR (95% CL)
8wk 0.27 (0.24,0.30) 0.27 (0.23,0.30) —0.27 (-0.34,-0.20)  1.52(1.40,1.66) 1.63(1.53,1.74)  1.09(1.01,1.19) 2.03(1.73,2.39)
(91 studies) N=32,322, N=24,535 N=6,307 N=20,469 N=27,465 N=27,433 N=27,606
12=37% 12=40% 1>=33% 12=36% 12=29% 12=40% 1>=38%
12 wk 0.34(0.25,0.43) 0.28 (0.19,0.36) —0.44 (-0.63,-0.25) 1.63(1.34,1.98) 1.90(1.59,2.26)  0.81(0.68,0.97) 1.56 (1.18,2.07)
(21 studies) N=5,737 N=3,934 N=1,500 N=4,094 N=5,107 N=4,771 N=4,606
12=54% 12=32% I>=58% 12=42% 12=49% 12=34% 1>=14%
16 wk 0.24(0.09, 0.40) 0.21(-0.11,0.53) —-0.43(-0.80,-0.07) 2.35(1.32,4.19) 1.76(1.02,3.04) 0.56(0.31,1.02) 0.32(0.03,3.18)
(4 studies) N=905 N=414 N=119 N=217 N=688 N=217 N=98
2=17% ?=51% 12 =NAf 2=0% I =65% 2=0% 12 =NAf
20 wk 0.31(0.12,0.51) 0.40(0.17,0.64) -0.75(-1.67,0.16) No data 1.76(1.12,2.79)  No data available No data available
(3 studies) N=708 N=316 N=20 available N=688
?=18% 12 =NAf 12 =NAf 2=51%
24 wk 0.34(0.18,0.50) 0.34(0.18,0.50) No data available 1.76 (1.06,2.91) 1.82(1.28,2.59) 0.53(0.37,0.75) 2.89(1.17,7.13)
(2 studies) N=686 N=686 N=316 N=688 N=695 N=372

12=0%

12=0%

12=NAf

12=18%

12=0%

12 =NAf

aSecondary outcomes: OR > 1 designates superiority of antidepressant.
bStudy number in the first column refers to the number of studies in a subgroup: for example, there are 21 studies reporting 12-week data. Of note,
depending on design specifics, studies from column 1 may not be included in all outcome analyses (eg, only 15 of those 21 studies reported data on the
number of dropouts due to adverse effects).
“Primary outcome: SMD >0 in favor of antidepressant.
dChange: SMD > 0 designates superiority of antidepressant.

€Score: SMD < 0 designates superiority of antidepressant.

fOne study only.
Abbreviations: CL= confidence limit, NA=not applicable, OR=odds ratio, SMD = standardized mean difference.
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Heterogeneity

There was no indication of high between-study
heterogeneity in the primary outcome meta-analyses (T2,
I?): week 8 (t2=0.01, I* = 37%), week 12 (1*=0.02, I* = 54%),
week 16 (t2=0.00, I =17%), week 20 (t*=0.01, I* =18%),
and week 24 (t>=0.00, I =0%). Among secondary outcomes
and subgroup and sensitivity analyses, I? values exceeded
60% in 1 analysis and exceeded 50% in 4 analyses (ie, 11% of
analyses) (Table 2).

Importantly, beyond the parameters analyzed in subgroup
and sensitivity analyses, studies were homogeneous regarding
their inclusion criteria and thus their samples are similar. In
particular, we did not find substantial differences in inclusion
criteria among the samples of studies representing different
durations of treatment (ie, 8- and 12-week trials versus 16,
20, and 24 weeks).

Publication Bias

Publication bias could not be ruled out in the funnel plot
regarding the primary outcome at 8 weeks (Supplementary
eFigure 2), and the Egger test was positive (P=.007, df=89).
A trim-and-fill procedure (Duval and Tweedie) with 18
studies trimmed to the left of the mean reduced the effect
size t0 0.23 (95% CL=0.19-0.26). An additional 148 studies
with an effect size of 0.0 were necessary to result in a total
effect size of 0.1 (Orwin fail-safe N).

At 12 weeks of treatment, the funnel plot did not indicate
publication bias (Supplementary eFigure 3); the Egger test
was negative (P=.15, df=19), and a trim-and-fill procedure
(Duval and Tweedie) with 3 studies trimmed to the left of the
mean resulted in a similar effect: 0.31 (95% CL=0.21, 0.40).
Orwin fail-safe N for a total SMD of 0.1 would require an
additional 48 studies with an effect size of 0.0.

Meta-Regressions and Moderator Analyses

Mean imipramine-equivalent dose was 166.26 mg/d
(SD=152.42) in active intervention arms. In meta-regression,
there was no association of dose and SMD (95% CL) (slope:
0.66x107*[-1.15x107%,2.47 x 107*], P=47). A similar result
emerged when 8 high-dosage trials were excluded from the
analysis (slope: 3.84x107* [-3.39x 107%,0.11x 10~*], P=.30).

We found no association of baseline severity of depression
(percentage of rating scale score and Z value) and SMD (95%
CL) (slope: —0.07 x 1072 [-0.67 x 1072,0.52 x 1072], P=.81;and
-0.47x 1072 [-1.35x 1072, 0.41 x 1072], P=.30, respectively).

Year of study publication was associated with SMD
(95% CL) for 8-week data (slope: —0.82x 1072 [-1.27 x 1072,
—0.37x1072], P=.0004), with higher effect sizes reported in
older publications. Adjustment for outliers (Heller et al,®
Thomson et al*®) resulted in a reduced but still substantial
association (slope: —0.64x 1072 [-1.10x 1072, —0.17 x 1072],
P=.007). The association was of similar magnitude (but
nonsignificant) for 12-week data (slope: —0.57 x 1072
[-1.50% 1072, 0.43 x 1072], P=.26).

Moderator analyses of dichotomized variables did not
reveal statistically significant confounders: studies with low
risk of bias versus studies without low risk of bias (P=.87)

Long-Term Acute-Phase Treatment With Antidepressants

and trials excluding bipolar patients’versus those that did
not (P=.97). Active treatment was numerically less effective
in studies that included patients aged >60 years compared
to studies that excluded patients aged > 65 years (SMD [95%
CL]: 0.22 [0.08, 0.36] versus 0.29 [0.25, 0.32]; P=.33).

Moderator analyses regarding effectiveness of different
classes of antidepressant agents showed higher values for
TCAs relative to SNRIs and SSRIs after 8 and 12 weeks, while
after 8 weeks only, SNRIs were superior to SSRI, with SMD
(95% CL) values of 0.50 (0.37, 0.63), 0.30 (0.26, 0.34), and
0.22 (0.17, 0.27) at 8 weeks and 0.66 (0.37, 0.95), 0.38 (0.25,
0.51),and 0.27 (0.15, 0.39) at 12 weeks for TCAs, SNRIs, and
SSRIs, respectively (Table 1).

After adjustment for time of publication, differences
between classes of antidepressant agents decreased to 0.32
[95% CL=0.22, 0.43], 0.25 [95% CL=0.22, 0.28], and
0.12 [95% CL=0.08, 0.17] after 8 weeks and to 0.57 [95%
CL=0.31, 0.83], 0.34 [95% CL=0.23, 0.44], and 0.20 [95%
CL=0.07, 0.32] after 12 weeks for TCA, SNRI, and SSRI,
respectively.

DISCUSSION

According to our data, antidepressant treatment is
consistently clinically and statistically significantly superior
to placebo over 8 to 24 weeks. While results are consistent
over time, data on treatment periods exceeding 16 weeks are
particularly sparse. Only 2 studies'®!” reported outcomes on
every time point from 8 to 24 weeks and thus met inclusion
criteria of our analysis of highest evidential priority. Still, and
importantly, low heterogeneity among trials and the results
of several subgroup and sensitivity analyses indicate that our
finding is robust.

Although there is extensive evidence on the efficacy of
antidepressants after 6 weeks of treatment (evidence on
superiority after 12 weeks is less extensive), with estimates at
about 0.3 SMDs compared to placebo,*®3° additional evidence
on consistency of this effect over time is not trivial and is of
clinical importance. Existing studies™! that averaged end
points of trials after 6-12 weeks did not focus on different
time points and did not include older antidepressant agents.*’

Our findings are relevant for discussions on the natural
course of a depressive episode. They indicate that even after
6 months, antidepressant treatment is superior to placebo
treatment, which, in turn, may be superior to the natural
course of the disease. Confirming earlier investigations,
however, our analysis indicates that the effect size of
antidepressants was moderate. 384!

Placebo response rates have increased over the last
decades,*>™** and our meta-regression confirmed the
association of publication year with effect size, even when
adjusted for outliers. Trials of TCAs have been conducted
earlier than studies on second-generation antidepressants.
Adjustment for publication time, however, did not entirely
flatten the differences among drug classes. Of note, the
findings have to be viewed with extreme caution because
they resulted from post hoc analyses and, most of all, are not
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based on a literature search for diréct comparisons among
classes of antidepressants. In the 3 studies?**>*¢ (included in
our analyses) directly comparing TCAs and SSRIs, however,
the former were more effective, and a meta-analysis*’ of
102 randomized studies directly comparing SSRI with
TCA reported evidence of superior efficacy of TCA (for
amitriptyline and for TCA as a group when restricted to
inpatients).

Our tolerability analyses confirm common assumptions:
dropouts due to adverse events are lower with placebo, but
overall dropout rates are higher, particularly with ongoing
treatment duration. We believe inconsistencies in our analyses
after 16 to 24 weeks are due to low sample sizes.

Our findings are relevant for clinical decision making.
According to the published data, the effect size of
antidepressant treatment versus placebo did not diminish
over half a year. Clinically, therefore, there seems to be no
reason to discontinue hitherto effective antidepressant
treatment—not for the first 12 weeks and possibly not for as
long as half a year. However, it would be important to know
at what time point it is unlikely to expect added benefit and
when to change hitherto ineffective treatment. Further studies
should identify the best time point to reconsider treatment
options and alternatives.

Limitations

First, it is possible that we missed relevant studies. With
MEDLINE, Embase, PsycINFO, and CENTRAL, however,
4 different large international databases were used, and we
employed ample and sensitive search entries as recommended
by the Cochrane Collaboration. The search resulted in more
than 6,000 articles screened independently by 2 reviewers.
Publication bias, however, has been reported in trials of
antidepressant monotherapies.*® Reassuringly, adjusting for
publication bias resulted in merely slightly weakened effects,
and fail-safe N was high.

Second, interpretation of meta-analyses can be
complicated by heterogeneity of included studies. While
I? statistics indicated moderate heterogeneity of effects in
some of our analyses, I values are known to increase with
accumulating size of patient samples.'® Reassuringly, there was
no indication of substantial heterogeneity among included
trials in additional 7 statistics. In addition, various sensitivity
and subgroup analyses of more homogeneous study samples
were conducted, random-effects models were used, and the
robustness of results was tested after each study was left
out. Finally, 3 meta-regressions and 4 additional moderator
analyses addressed the role of possible confounders.

Third, the findings of some meta-analyses are inflated.
While Pereira and Ioannidis*® showed that most meta-
analyses represent true effects, effect inflation may be of
particular importance when data are sparse. With a sample
size of 35,052 and 5,678 patients for our primary outcome
(after 8 and 12 weeks, respectively), however, results of our
meta-analysis are probably stable.*” While outcome analyses
after 16, 20, and 24 weeks included few studies only and results
may therefore be less reliable, patient samples of 905, 708,

and 686, Tespectively, still represent considerable numbers.
Moreover, these studies were mainly of high methodological
quality and consistently considered to carry a low risk of
bias. Still, only 2 studies'®!” addressed treatment over half
a year—a not uncommon duration of acute antidepressant
treatment in clinical practice. More studies covering this time
span are warranted.

Fourth, increasing attrition rates due to overall dropouts
over time are a potentially crucial source of bias in trials
of long follow-up periods. While application of last-
observation-carried-forward or MMRM methods may
account partly for these biases, results of our analyses may
be inflated by the particularly higher overall dropout rates
in placebo arms over time. As dropouts for any reason
are known to be a consequence, among others, of subject
dissatisfaction through nonresponse to treatment, this high
dropout rate may have downsized effect sizes and superiority
of antidepressant treatment over placebo at 12, 16, and 24
weeks. For example, at week 8, the dropout rate in active
treatment arms was 25% compared to 23% in placebo arms.
At week 24, however, the dropout rate was 34% compared
to 40% with active treatment and placebo, respectively
(nonweighted data analysis).

Finally, to some extent, meta-analyses will inherit
limitations of included trials. We have, however, taken into
account the risk of bias. Still, due to incomplete reporting,
some possible sources of bias may remain unknown. For
example, the use of active placebos®® and the assessment
of the quality of reporting of blinding measures have been
shown to be insufficient in psychiatric research.>

The strengths of the present study include its focus on
treatment effect and on treatment tolerability and its analysis
of alarge number of studies. To our knowledge, this is the first
meta-analysis on the duration of treatment of all commonly
used classes of antidepressants. Outcome parameters were
prespecified, and heterogeneity of trials as well as possible
confounders were taken into account using sensitivity and
subgroup analyses, meta-regression, and network meta
analyses.

CONCLUSIONS

Superiority of antidepressant monotherapy compared
to placebo seems to be stable over a time period of up to
6 months. The results challenge the assumption that long-
term antidepressant effects reflect the natural course of the
disorder rather than pharmacologic effects, ie, the assumption
heard in clinical practice of the long-term antidepressant
effects being rather a shift of the spontaneous course of
remittance. Results thus emphasize utility of pharmacologic
agents in treatment of depression, as even after 6 months
antidepressant treatment is superior to the natural course of
major depression—as long as one considers placebo arms a
proxy for natural course. Future research should focus on
changes of response rates and of psychopathology over time
in order to identify time points when treatment should be
reconsidered in incomplete responders.
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Online Supplement

Supplementary eFigure 1: Database search entry

Search term for the systematic literature search as used in CENTRAL, Embase, PsycINFO and Pubmed:

(depress* or dysthymi* or adjustment disorder* or mood disorder* or affective disorder or affective
symptoms)

AND

(agomelatin* or amineptin* or amitriptylin* or amoxapin* or bupropion* or butriptylin* or
chlorimipramin* or citalopram* or clomipramin* or desipramin* or desvenlafaxin* or dibenzepin* or
dosulepin* or dothiepin* or doxepin* or duloxetin* or escitalopram* or fluoxetin* or fluvoxamin* or
imipramin* or isocarboxazid* or lofepramin* or maprotilin* or mianserin* or milnacipran* or mirtazapin*
or moclobemid* or nefazodon* or nortriptylin* or paroxetin* or phenelzin* or protriptylin* or reboxetin*
or selegilin* or sertralin* or setiptilin* or tianeptin* or tranylcypromin* or trazodon* or trimipramin* or
Supplementary eTable 1: Characteristics of trials

venlafaxin* or viloxazin*)
hamd-17, S:
MDD 22.72 + 2.92, unkn
Amsterda (DSM PLC: 22.99 + own/
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(placebo* or dummy*)
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