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Dear Editor,
Studies disagree whether antidepressants may trigger suicide
attempts in adults with major depression. Some meta-analyses of
randomized controlled trials (RCT) found significantly elevated
rates of (attempted) suicide in antidepressant arms relative to placebo [1, 2], whereas others did not [3, 4]. A recent study by Khan
et al. [5] likewise found no statistically significant differences between antidepressants and placebo, but their study was based on
patient exposure years (PEY). This approach has been questioned
[6], since the vast majority of (attempted) suicides in RCT occur
within the first 3–4 weeks of acute treatment [2]. Patients who do
not tolerate the drugs are more likely to terminate trials early due
to adverse events [7], for example because of extreme agitation/
akathisia, which may trigger suicide attempts [8]. Populationwide, register-based observational studies confirmed that the suicide risk is highest during the first few weeks after treatment initiation and close to zero thereafter when there is no change in the
dosage [9]. Statisticians stressed that PEY must not be applied
when hazards (i.e., the risk of adverse events) are not constant over
time [10]. Since the constant-hazard requirement for (attempted)
suicide is violated in antidepressant trials, PEY may obscure a truly increased suicide risk related to the initiation of antidepressants.
Therefore, FDA regulation requires that suicide events are analyzed based on the number of patients randomized to treatment arms, and this is the method the FDA applies in its own
evaluations [3].
The aim of this paper was to examine whether the use of newergeneration antidepressants, relative to placebo, bear an increased
risk of (attempted) suicide when the analysis is based on the number of patients instead of PEY.
We re-analyzed the data presented in Table 1 of Khan et al. [5].
These were based on the integrated safety summaries provided by
the FDA for all phase II and III trials conducted by the pharmaceutical industry as part of new drug approval programs for adults
(>18 years) with major depression. The sample comprised the fol-
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lowing drugs approved between 1991 and 2013: sertraline, paroxetine, venlafaxine, nefazodone, mirtazapine, venlafaxine ER, citalopram, escitalopram, duloxetine, desvenlafaxine, trazodone ER,
vilazodone, levomilnacipram, and vortioxetine. Contrary to Khan
et al. [5], we did not count the one suicide in a vilazodone trial, as
this event occurred prior to the first treatment application. Finally,
as Khan et al. [5] did not report the number of patients randomized to placebo in the levomilnacipran program, it was taken from
the FDA approval summary review.
We used the statistic software R and the package “epitools” to
compute the odds ratio (OR) and the number needed to harm
(NNH) for antidepressants versus placebo based on 2×2 contingency tables and applying two-tailed mid-p values. In addition, we
calculated Bayes factors (BF) with the package “BayesFactor” to
quantify how much the data support a true effect (alternative hypothesis H1) against a null effect (null hypothesis H0). For the
Bayesian analysis, we fitted independent multinomial models with
columns fixed and 500,000 resamples. Per convention, the strength
of evidence for H1 against H0 is interpreted as follows: BF = 1–3:
weak; BF = 3–20: positive; BF = 20–150: strong; and BF >150: very
strong.
The number of suicide events stratified by drug is shown in
Table 1. There were 37 suicides (0.116%) and 206 suicide attempts
(0.713%) in antidepressant arms versus 4 suicides (0.040%) and 28
suicide attempts (0.300%) in placebo arms. The suicide rate was
higher in the antidepressant than in the placebo group (OR = 2.83,
95% CI = 1.13–9.67, p = 0.02, BF = n.a.). Unfortunately, the weak
evidence in combination with an uninformative prior distribution
leads to Lindley’s paradox, which made the BF uninterpretable.
The absolute risk increase was 0.077% or about 77 suicides per
100,000 antidepressant users, corresponding to a NNH of 1,303.
The suicide attempt rate was increased in antidepressant arms relative to placebo (OR = 2.38, 95% CI = 1.63–3.61, p < 0.00001,
BF = 180.1 [very strong evidence]). The absolute risk increase was
0.413% or about 413 suicide attempts per 100,000 antidepressant
users. The corresponding NNH was 242. The rate of suicides and
suicide attempts combined (based on programs that reported both
events) was significantly higher in antidepressant arms relative to
placebo (OR = 2.49, 95% CI = 1.74–3.70, p < 0.00001, BF = 3543.0
[very strong evidence]). The NNH was 202, and the absolute risk
increase was 0.495%; thus, the number of excess suicides and suicide attempts combined would be about 495 per 100,000 antidepressant users.
As part of a sensitivity analysis, we added data from the fluoxetine and bupropion programs (approved in 1987 and 1996) as
reported by Healy and Whitaker [2]. In the bupropion program,
there were 3 suicides in the active treatment arm (n = 1,942) and
none in the placebo arm (n = 370). Data on suicide attempts were
not available. In the fluoxetine program, there were 1 suicide and
12 suicide attempts in the active treatment arm (n = 1,427), and no
events in the placebo arm (n = 370). Including these data did not
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Table 1. Number of suicides and suicide attempts in 14 investigational antidepressants approved by the FDA between 1991 and 2013

Program (year approved)

Antidepressant
participants

Sertraline (1991)
Paroxetine (1992)
Venlafaxine (1993)
Nefazodone (1994)
Mirtazapine (1996)
Venlafaxine ER (1997)
Citalopram (1998)
Escitalopram (2002)
Duloxetine (2002)
Desvenlafaxine (2008)
Trazodone ER (2010)
Vilazodone (2011)
Levomilnacipran (2013)
Vortioxetine (2013)
Total
Rates

2,053
2,963
2,181
3,496
2,425
705
4,168
715
2,314
2,667
202
2,177
2,655
3,060
31,781

Placebo
suicides

suicide
attempts

2
5
3
9
8
1
8
0
0
1
0
0
0
0

9
40
n.a.
12
29
n.a.
91
4
7
4
0
3
4
3

37
0.1164%

206
0.7129%#

participants
786
554
451
875
494
285
691
592
723
803
204
997
1,004
1,621
10,080

suicides

suicide
attempts

0
2
1
0
0
0
1
0
0
0
0
0
0
0

5
6
n.a.
1
3
n.a.
10
0
0
1
1
1
0
0

4
0.0397%

28
0.2997%#

Following Khan et al. [5], fluoxetine and bupropion trials were excluded from the main analysis due to lack of pertinent data on
PEY, but we included them in a sensitivity analysis (see main text). n.a., numbers were not available because suicide attempts were
reported together with events of suicidal ideation. # Excluding venlafaxine and venlafaxine ER samples, where suicide attempt data
was not available.

alter the results appreciably for suicides (OR = 3.05, 95% CI = 1.23–
10.36, p = 0.01, BF = n.a.), suicide attempts (OR = 2.49, 95% CI =
1.71–3.78, p < 0.00001, BF = 844.0 [very strong evidence]), and for
suicides and suicide attempts combined (OR = 2.61, 95% CI =
1.82–3.86, p < 0.00001, BF = 20152.5 [very strong evidence]).
In this re-analysis of the FDA safety summaries, we found evidence that the rate of (attempted) suicide was about 2.5 times higher in antidepressant arms relative to placebo. Our findings thus
conflict with the work by Khan et al. [5], who based their effect
estimates on PEY rather than the number of patients. When hazards are not constant over time, PEY is inappropriate [10] and may
obscure a true adverse drug effect, since (attempted) suicide mostly occurs shortly after treatment initiation and not during continuation or maintenance phases [6, 9]. Adverse-event risk should
therefore be calculated based on the number of patients exposed
to treatments rather than PEY, and this is also the approach applied by the FDA [3]. Thus, when based on the number of patients
randomized rather than PEY, the data presented herein suggest
that antidepressants significantly increase the suicide risk in adults
with major depression. Further research is required to establish
whether the increased suicide risk observed in RCT generalizes to
real-world practice, and we acknowledge that suicide attempts
constitute just one aspect of a thorough risk-benefit evaluation.
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