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ABSTRACT
Objectives To assess the beneficial and harmful effects 
of duloxetine versus ‘active placebo’, placebo or no 
intervention for adults with major depressive disorder.
Design Systematic review with meta- analysis and trial 
sequential analysis of randomised trials.
Data sources Cochrane Central Register of Controlled 
Trials, MEDLINE, Embase, PsycINFO and other relevant 
databases up until January 2023. We requested clinical 
study reports from 36 competent authorities.
Eligibility criteria for selecting studies All randomised 
clinical trials comparing duloxetine versus placebo, ‘active 
placebo’ or no intervention, irrespective of publication 
type, publication status, publication year and language for 
treatment of major depressive disorder in adults.
Data extraction and synthesis Five authors in pairs extracted 
data using a standardised data extraction sheet. A third review 
author was consulted for disagreements. Intervention effects 
were assessed by both random- effects and fixed- effect model 
meta- analyses, risk of bias assessments were performed by 
two independent review authors using Cochrane’s risk of bias 
tool V.2 and the certainty of evidence was assessed using 
Grading of Recommendations Assessment, Development and 
Evaluation.
Results We included 28 trials randomising a total of 7872 
participants. All results were at high risk of bias. The trials’ 
assessment time points were between 6 and 16 weeks after 
randomisation. Meta- analyses showed evidence of a beneficial 
effect of duloxetine on depressive symptoms (mean difference 
−1.81, Hamilton Depression Rating Scale (HDRS- 17) points; 
95% CI −2.34 to −1.28; heterogeneity I2=0.0%; 12 trials) and 
quality of life (mean difference −3.79 points, 95% CI −5.11 to 
−2.46; I2=0.0%; three trials), but the effect sizes were below 
our predefined minimal clinically important differences. Trial 
sequential analysis showed that we did not have enough 
information to assess the effects of duloxetine on serious 

adverse events (SAEs) (OR 0.67, 95% CI 0.44 to 1.02; I2=0.0%; 
19 trials) or suicide or suicide attempts (OR 1.08, 95% CI 0.37 
to 3.16; six trials). Duloxetine increased the risk of non- SAEs 
(risk ratio 1.27, 95% CI 1.22 to 1.32; I2=73.0%; 24 trials). 
The adverse events with the lowest number needed to harm 
(NNH) were nausea (NNH 6), dry mouth (NNH 13), somnolence 
(NNH 17), withdrawal syndrome (NNH 19), sweating (NNH 20), 
dizziness (NNH 21) and constipation (NNH 21).
Conclusions Duloxetine appears to reduce depressive 
symptom scores and improve quality of life scores in the short 
term, but the effect sizes are minimal and of questionable 
patient importance. The short- and long- term effects of 
duloxetine on risks of SAEs and suicidality are uncertain. 
Duloxetine increases the risks of several short- term adverse 
events. Systematic assessments of benefits and harms over 
longer periods are required.
Trial registration number PROSPERO 2016 
CRD42016053931.

INTRODUCTION
The diagnosis of major depressive disorder 
is based on symptoms such as persistent 
low mood and loss of interest in normally 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The present review took into account the risks of 
systematic errors, random errors, generalisability, 
publication bias and heterogeneity.

 ⇒ The current evidence on the effects of duloxetine for 
major depressive disorder is based on trials at high 
risk of bias, which leads to risks of overestimating 
the beneficial effects of duloxetine.

 ⇒ Only the short- term (6 to 16 weeks after randomis-
ation) effects of duloxetine are known.
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enjoyable activities, decreased appetite, sleep distur-
bances and occasionally suicidal thoughts and suicide 
attempts.1 It is one of the leading causes of disability, 
impaired quality of life and decreased work productivity 
worldwide.2–6 Serotonin- norepinephrine reuptake inhib-
itors (SNRIs) constitute a relatively new class of antide-
pressants.7 The SNRI duloxetine is widely prescribed for 
the treatment of depression in the USA and Europe.8–10 
Previous evidence has shown that duloxetine on average 
reduces depressive symptoms with a statistically signifi-
cant effect, but the clinical importance of this effect is 
uncertain.11 12 Moreover, previous assessments of the 
adverse effects of duloxetine have been inadequate. Some 
studies have found that antidepressants increase the risks 
of suicide and suicide attempts, particularly during the 
initiation of treatment and also during ongoing treat-
ment, but this has not been examined specifically for 
duloxetine.13

Our objective was to assess the beneficial and harmful 
effects of duloxetine versus placebo, ‘active placebo’ or 
no intervention in the treatment of adults with major 
depressive disorder.

METHODS
The methodology for this review as well as inclusion and 
exclusion criteria for the studies is described in detail 
in our published protocol.14 This review is reported 
in accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta- Analyses (PRISMA) guide-
lines.15 In short, we included all randomised clinical trials 
comparing duloxetine versus placebo, ‘active placebo’ or 
no intervention irrespective of publication type, publica-
tion status, publication year and language for the treat-
ment of major depressive disorder in adults.

Outcomes
Primary outcomes

 ► Depressive symptoms measured with the Hamilton 
Depression Rating Scale (HDRS- 17).16 Minimal 
important difference on HDRS- 17 was predefined as 
3 points. Although there is no consensus on this issue, 
we chose a difference of 3 points on HDRS- 17 (or 0.5 
standardised mean difference) as minimal important 
difference, based on National Institute of Health and 
Clinical Excellence (NICE) guidelines on treating 
depression.17 This is supported by more recent work 
by Hengartner and Ploderl where they used both 
within- patient and between- patient anchor- based 
approaches and concluded that minimal important 
difference on HDRS- 17 is likely to be in the range of 
3 to 5 points.14 17 18

 ► Serious adverse events. We used the International 
Conference on Harmonisation of technical require-
ments for registration of pharmaceuticals for human 
use- good clinical practice (ICH- GCP) definition of a 
SAE.19

Secondary outcomes
 ► Suicides or suicide attempts (as defined by the 

trialists).
 ► Quality of life (assessed with any valid continuous 

quality of life questionnaire such as Quality of Life in 
Depression Scale (QLDS), EQ- 5D or any other scale 
used by the trialists).

 ► Suicidal ideation (as defined by the trialists).

Exploratory outcomes
 ► Non- SAEs (any adverse event not defined as serious).
 ► Depressive symptoms measured using any form of 

HDRS, Montgomery- Asberg Depression Rating Scale 
or Beck’s Depression Inventory.

 ► Response to treatment (defined as a 50% reduction 
from baseline on any scale).

 ► Remission (as defined by trialists).
Outcomes were assessed at the end of treatment and at 

maximum follow- up.14

Search methods
Cochrane Central Register of Controlled Trials, 
MEDLINE, Embase, PsycINFO, Science Citation Index 
Expanded, Social Sciences Citation Index, Conference 
Proceedings Citation Index- Science and Conference 
Proceedings Citation Index- Social Science & Humanities, 
Chinese databases (CNKI, Wanfang, VIP, Sinomed) and 
Google Scholar were searched from their inception until 
23 January 2023 (Supplement I: Search strategy). We also 
searched trial registers of pharmaceutical companies, 
the WHO trial registry,  ClinicalTrials. gov, including the 
websites of the Food and Drug Administration (FDA) and 
the European Medicines Agency (EMA). Furthermore, 
we requested clinical study reports from 36 competent 
authorities including the FDA and the EMA.

Inclusion and exclusion criteria
We included all randomised clinical trials comparing 
duloxetine at any dose or duration with placebo, ‘active 
placebo’ or no intervention for major depressive disor-
ders in adults irrespective of publication type, publication 
status, publication year and language. We excluded trials 
exclusively including participants with a somatic disease 
and comorbid major depressive disorder and trials on 
major depressive disorder during or after pregnancy.

Screening and data extraction
Five authors in pairs (FS, MB, SJ, CBK and JJP) extracted 
data using a standardised data extraction sheet. We 
extracted data pertaining to trial characteristics (follow- up 
period, funding and number randomised), participant 
characteristics (age, baseline depression scores and 
chronic or treatment- resistant depression) and inter-
vention (duration, dose, placebo wash out and cointer-
ventions) and outcomes. A third review author (JCJ) was 
consulted for disagreements. Risk of bias assessments 
were performed by two independent review authors using 
Cochrane’s risk of bias tool V.2.20
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Statistical methods
Intervention effects were assessed by both random- effects 
(Sidik- Jonkman tau- estimator)21 and fixed- effect model 
(Mantel- Haenszel) meta- analyses using Stata V.1714 and 
RStudio.22 We primarily reported the most conserva-
tive point estimate (the highest p value) of the two and 
considered the less conservative result as a sensitivity anal-
ysis.23 24 We assessed a total of five primary and secondary 
outcomes; therefore, we considered p≤0.016 as statis-
tically significant.24 We used an eight- step procedure to 
assess if the thresholds for significance were crossed.24 We 
adjusted for zero- event cells using treatment- arm conti-
nuity correction.23 25 For trials with multiple relevant 
experimental groups, we divided the number of events 
and sample size of the control group for dichotomous 
outcomes and divided the sample size and kept the mean 
and SD of the control group for continuous outcomes. 
If the data could not be equally divided due to an odd 
number of events, we drew lots to decide which compar-
ison would be favoured. When necessary, we divided 
the control group to provide for subgroup analyses. 
For continuous outcomes, we prioritised end scores but 
included changes from baseline scores if only these were 
reported.23

We performed trial sequential analyses on all the 
outcomes.26–28 In trial sequential analysis for dichoto-
mous outcomes, we used the proportion of participants 
with an outcome in the control group and a relative risk 
reduction of 25%. For continuous outcomes, we used 
the empirical SD, a mean difference of three points on 
the HDRS (17 or 21 items) and the observed SD/2 when 
other depression scales or quality of life scales are used. 
For all outcomes, we used an alpha of 1.7%, a beta of 10% 
and adjustment for the observed diversity of the trials in 
the meta- analysis. Heterogeneity was assessed using forest 
plots and I2 statistics. We also planned several subgroup 
analyses based on risk of bias in trials, risk of for- profit 
bias, type of control intervention, participants’ age (≥65 
years or <65 years), placebo washout period, duration 
of intervention (<6 weeks, 6–12 weeks and >12 weeks), 
baseline HDRS scores (<23 or ≥23), chronic or treatment- 
resistant depression (excluded/not excluded) and dulox-
etine dose (≤60 mg/day or >60 mg/day).14

Grading of Recommendations Assessment, Development and 
Evaluation
We assessed the certainty of evidence of primary and 
secondary outcomes using the Grading of Recommenda-
tions Assessment, Development and Evaluation (GRADE) 
tool.23 We used the five GRADE domains (bias risk of the 
trials, consistency of effect, imprecision, indirectness 
and publication bias) to assess the quality of evidence. 
Imprecision was assessed using trial sequential analysis. 
We downgraded imprecision in GRADE by two levels if 
the accrued number of participants was below 50% of 
the diversity- adjusted required information size (DARIS), 
and one level if between 50% and 100% of DARIS.

Patient and public involvement
A person with lived experience of taking antidepressants 
for depression was included in the research group to feed 
into decision- making. During the protocol development, 
we chose outcomes that we believe are important from 
patients’ perspectives.

Results
We identified 28 randomised clinical trials, 20 published 
articles,29–48 2 clinical study summaries available online 
(11 918A, H8I- MC- HQAC),49 50 1 trial registry (NCT 
01145755)47 and 5 clinical study reports (study IDs; F1J- 
MC- HMAI,51 F1J- MC- HMAQ,52 F1J- MC- HMAT,53 F1J- MC- 
HMAG54 and F1J- MC- HMAH)55 from the EMA comparing 
duloxetine versus inert placebo for the treatment of 
major depressive disorder (online supplemental table S1 
and figure S1). We also retrieved clinical study reports 
from the EMA corresponding to six included trials with 
published results.32–36 43 We were unable to identify any 
trials assessing duloxetine versus ‘active placebo’ or no 
intervention.

In total, 4562 participants were randomised to dulox-
etine versus 3310 randomised to placebo. All included 
trials were at high risk of bias (figure 1) and were funded 
by industry except one for which we had no informa-
tion on funding.48 All trials assessed outcomes at the end 
of treatment period (6 to 16 weeks), and no long- term 
follow- up data were available. The proportion of partic-
ipants with missing data at follow- up was not adequately 
reported in most trials; therefore, it was not possible to 
perform ‘best- worst/worst- best’ sensitivity analyses.

Primary outcomes
Hamilton Depression Rating Scale-17
12 trials reported mean HDRS- 17 follow- up scores or 
change scores and corresponding SD at the end of treat-
ment.32–36 43 48 51–55 All trials only assessed outcomes at the 
end of the treatment period, that is, from 6 to 12 weeks 
after randomisation. Meta- analysis showed that duloxe-
tine versus placebo reduced depressive symptoms (mean 
difference −1.81 points, 95% CI −2.34 to −1.28; p<0.01; 
I2=0.0%; 12 trials; Bayes factor 2.88×10−6) (online supple-
mental figure S2). However, the effect size −1.81 was 
below our predefined minimal important difference −3.0. 
Trial sequential analysis showed that the boundary for 
benefit was crossed confirming the statistically significant 
meta- analysis result (online supplemental figure S3). This 
outcome result was assessed at high risk of bias, and the 
certainty of the evidence was low (online supplemental 
figure S4 and figures 1 and 2).

None of the following subgroup analyses showed 
evidence of a statistically significant difference: (1) trials 
with mean baseline HDRS scores <23 points (n=11 trials) 
compared with one trial with mean baseline HDRS scores 
≥23 points (p=0.28; online supplemental figure S5); (2) 
trials excluding participants with chronic or treatment- 
resistant depression (n=9 trials) compared with trials not 
excluding participants with chronic or treatment- resistant 
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depression (n=2 trials) (p=0.19; online supplemental 
figure S6); (3) trials with duloxetine dose ≤60 mg/day 
(n=8 trials) compared with >60 mg/day (n=4 trials) 
compared with variable dose (n=2 trials) (p=0.99; online 
supplemental figure S7) and (4) trials without placebo 
washout period (n=11 trials) compared with one trial 
where some participants had placebo washout period 
(p=0.73; online supplemental figure S8). The remaining 
subgroup analyses were not possible to conduct due to 
lack of relevant data.

Serious adverse events
23 trials reported the proportion of participants with 

SAEs.29 30 32–44 46 47 49–53 55 SAEs were reported either at the 
end of treatment or up to 4 weeks after the end of study 
treatment (6 to 16 weeks). A total of 40 of 3948 duloxetine 
participants (1.01%) experienced SAE compared with 
45 of 2816 placebo participants (1.59%). Meta- analysis 
showed no evidence of a difference in occurrence of SAE 
(OR 0.67, 95% CI 0.44 to 1.02; p=0.06; I2=0.0%; 19 trials) 
(figure 3). Binomial regression showed comparable 

Figure 1 Risk of bias in the included trials for efficacy (left) and safety (right) outcomes.
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Figure 2 Summary of findings table. GRADE, Grading of Recommendations Assessment, Development and Evaluation.
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results (OR 0.64, 95% CI 0.41 to 1.00; p=0.05). Online 
supplemental table S2 summarises the specific SAE in the 
included trials. Trial sequential analysis showed that we 

did not have enough information to confirm or reject the 
hypothesis that duloxetine decreased the risk of SAE with 
a relative risk reduction of 25% (figure 3). This outcome 

Figure 3 Meta- analysis (A) and trial sequential analysis (B) of duloxetine versus placebo on serious adverse events.
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result was assessed at high risk of bias, and the certainty of 
the evidence was very low (figure 1, online supplemental 
figures S2 and S9).

Subgroup analysis comparing the effects of baseline 
HDRS scores (p=0.63), chronic or treatment- resistant 
depression (p=0.96), participants’ age (p=0.15), dulox-
etine dose (p=0.54) and placebo washout period 
(p=1.00) showed no evidence of a difference (online 
supplemental figures S10–S14). We meta- analysed four 
individual SAEs, namely, accidental injury (p=0.57), 
myocardial infarction (p=0.99), depression (p=0.38) 
and asthma (p=0.27); however, no significant differ-
ences were observed.

Secondary outcomes
Suicide or suicide attempt
24 trials reported on suicide and suicide 
attempts.29 30 32–46 49–52 54 55 All trials assessed outcomes 
either at the end of treatment or up to 4 weeks after the 
end of study treatment (6 to 16 weeks). 7 of 1683 dulox-
etine participants (0.4%) attempted suicide versus 2 of 
1165 placebo participants (0.2%). Meta- analysis showed 
no evidence of a difference in suicide or suicide attempts 
(OR 1.23, 95% CI 0.43 to 3.53; p=0.69; I2=0.0%; six trials) 
(figure 4). Binomial regression showed comparable 
results (OR 1.43, 95% CI 0.35 to 5.75; p=0.61). Trial 
sequential analysis showed that we did not have enough 
information to confirm or reject that duloxetine reduced 
the risk of suicide or suicide attempt by 25% (figure 4). 
This outcome result was assessed at a high risk of bias, and 
the certainty of the evidence was very low (figure 1, online 
supplemental figures S2 and S15).

Subgroup analyses comparing the effects of baseline 
HDRS scores (p=0.49), chronic or treatment- resistant 
depression (p=0.38), participants’ age (p=0.55) and 
placebo washout period (p=0.56) showed no evidence of 
a difference (online supplemental figures S16–S19).

Quality of life
Six trials reported data on quality of life.30 32 35 45 52 53 
Three out of six trials reported mean change in quality 
of life scores and corresponding SD using QLDS.32 35 53 
Meta- analysis of these three trials showed evidence of a 
beneficial effect of duloxetine on quality of life (mean 
difference −3.79 points, 95% CI, −5.11 to −2.46; p<0.001; 
I2=0.0%; three trials; Bayes factor 1.88*10−7) (online 
supplemental figure S20), but the effect was below our 
predefined threshold of 4.14 points. Trial sequential 
analysis showed that the boundary for benefit was crossed 
confirming the statistically significant meta- analysis 
result (online supplemental figure S21). This outcome 
was assessed at a high risk of bias, and the certainty of 
the evidence was low. Subgroup analysis comparing 
the effects of duloxetine dose showed no evidence of 
a difference (p=0.83; online supplemental figure S22). 
This outcome was assessed at a high risk of bias and the 
certainty of the evidence was low.

Suicidal ideation
Six trials reported data on suicidal ideation.29 30 37–39 46 
Suicidal ideation was reported by 20 of 873 duloxetine 
participants (2.3%) compared with 26 of 891 placebo 
participants (2.9%). Meta- analysis showed no evidence 
of a difference in suicidal ideation (risk ratio (RR) 0.94, 
95% CI 0.39 to 2.27; p=0.36; six trials) (online supple-
mental figure S23). Visual assessment of the forest plot 
and statistical tests (I2=31.4%) showed moderate hetero-
geneity. It was not possible to perform trial sequential 
analysis due to too little information. This outcome result 
was assessed at a high risk of bias and the certainty of the 
evidence was very low (figures 1,2).

Exploratory outcomes
Non-serious adverse events
Data on non- SAEs were reported by 24 
trials.29 30 32–44 46 47 49 51–53 55 A total of 2625 of 4061 dulox-
etine participants experienced non- SAEs (64.6%) versus 
1549 of 2941 placebo participants (52.7%). Non- SAEs 
were reported either at the end of treatment or up to 
4 weeks after the end of study treatment (6 to 16 weeks). 
Meta- analysis showed that duloxetine versus placebo 
increased the risk of overall non- SAEs compared with 
placebo (RR 1.27, 95% CI 1.22 to 1.32; p<0.01; I2=73.0%; 
24 trials; Bayes factor 0.11) (figure 5). Trial sequen-
tial analysis showed that the boundary for harm was 
crossed confirming the meta- analysis result (figure 5). 
This outcome was assessed at a high risk of bias, and the 
certainty of evidence was very low (figures 1,2). Visual 
inspection of the funnel plot showed signs of asymmetry 
(online supplemental figure S24).

Subgroup analyses comparing the effects of baseline 
HDRS scores (p=0.37), participants’ age (p=0.19) and 
duloxetine dose (p=0.13) showed no evidence of a differ-
ence (online supplemental figures S25–S27).

Subgroup analysis comparing 19 trials that excluded 
participants with chronic or treatment- resistant depres-
sion to the five trials that did not exclude participants 
with chronic or treatment- resistant depression showed 
evidence of a difference (p<0.01; online supplemental 
figure S28). When the subgroup of trials that excluded 
participants with chronic or treatment- resistant depres-
sion was analysed separately, meta- analysis showed 
evidence of a difference (RR 1.32, 95% CI 1.26 to 1.38; 
p<0.01; 19 trials) (online supplemental figure S29). Meta- 
analysis of trials that did not exclude participants with 
chronic or treatment- resistant depression also showed 
evidence of a difference with slightly lower relative risk 
(RR 1.15, 95% CI 1.07 to 1.22; p<0.01; five trials) (online 
supplemental figure S30). Subgroup analysis comparing 
eight trials reporting no placebo washout period 
compared with 15 trials reporting placebo washout 
period showed evidence of a difference (p<0.01; online 
supplemental figure S31). Meta- analysis of trials that 
reported no placebo washout period showed evidence of 
a difference (RR 1.40, 95% CI 1.30 to 1.50; p<0.01; eight 
trials) (online supplemental figure S32). Meta- analysis of 
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Figure 4 Meta- analysis (A) and trial sequential analysis (B) of duloxetine versus placebo on suicide and suicide attempts.
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Figure 5 Meta- analysis (A) and trial sequential analysis (B) of duloxetine versus placebo on non- serious adverse events.
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trials that reported placebo washout period also showed 
evidence of a difference (RR 1.21, 95% CI 1.16 to 1.26; 
p<0.01; 15 trials) (online supplemental figure S33). 
The remaining predefined subgroup analyses were not 
possible to perform due to lack of relevant data.

We identified a total of 224 individual non- SAEs. We 
meta- analysed each specific non- SAE separately.

16 meta- analyses showed evidence of a harmful effect 
of duloxetine on individual non- SAEs (online supple-
mental table S3). The 16 adverse events ranked on the 
basis of NNH were nausea (RR 2.92, 95% CI 2.38 to 3.58; 
p<0.0001; 30 trials; NNH 6), dry mouth (RR 2.05, 95% CI 
1.67 to 2.52; p<0.0001; 30 trials; NNH 12), somnolence 
(RR 2.40, 95% CI 1.81 to 3.18; p<0.0001; 26 trials; NNH 
17), withdrawal syndrome defined as any events that were 
deemed by the investigator to be caused by cessation of 
medicine (RR 2.09, 95% CI 1.35 to 3.24; p<0.0009; one 
trials; NNH 19), sweating (RR 2.88, 95% CI 1.95 to 4.26; 
p<0.0001; 27 trials; NNH 20), dizziness (RR 1.88, 95% CI 
1.49 to 2.38; p<0.0001; 30 trials; NNH 21), constipation 
(RR 1.79, 95% CI 1.30 to 2.47; p<0.0004; 28 trials; NNH 
21), decreased appetite (RR 3.33, 95% CI 1.80 to 6.15; 
p<0.0001; nine trials; NNH 24), anorexia (RR 2.85, 95% CI 
1.60 to 5.06; p<0.0004; 15 trials; NNH 25), insomnia 
(RR 1.64, 95% CI 1.27 to 2.11; p<0.0001; 25 trials; NNH 
29), fatigue (RR 2.06, 95% CI 1.28 to 3.3; p<0.0029; 13 
trials; NNH 30), vomiting (RR 2.28, 95% CI 1.4 to 3.71; 
p=0.0009; 22 trials; NNH 32), yawning (RR 5.54, 95% CI 
2.32 to 13.22; p<0.0001; 11 trials; NNH 35), vasodilatation 
(RR 2.08, 95% CI 1.11 to 3.89; p<0.0215; 13 trials; NNH 
41), diarrhoea (RR 1.38, 95% CI 1.12 to 1.71; p<0.0028; 
30 trials; NNH 42) and decreased libido (RR 2.37, 95% CI 
1.22 to 4.61; p<0.0111; 13 trials; NNH 50).

Duloxetine had a protective effect on some non- SAEs, 
namely, back pain (RR 0.64, 95% CI 0.42 to 0.95; p=0.028; 
20 trials), hyperventilation (RR 0.14, 95% CI 0.02 to 0.82; 
p=0.029; three trials), pain (RR 0.65, 95% CI 0.43 to 0.97; 
p=0.03; 16 trials) and breast pain (RR 0.33, 95% CI 0.11 
to 0.99; p=0.048; eight trials). The remaining exploratory 
outcomes are reported in the supplementary material 
(online supplemental figures S34 and S35).

DISCUSSION
In this systematic review, we aimed to assess the beneficial 
and harmful effects of duloxetine for adults diagnosed 
with major depressive disorder. We analysed 28 placebo- 
controlled clinical trials randomising a total of 7872 
participants. Meta- analysis and trial sequential analysis 
showed that duloxetine versus placebo reduces depres-
sive symptoms and increases quality of life with a statisti-
cally significant effect, but the effect sizes were below our 
minimal important differences. Meta- analysis and trial 
sequential analysis showed that we did not have enough 
information to confirm or reject the effects of duloxetine 
on SAEs and suicides or suicide attempts. We observed 
an increased risk of non- SAEs in participants receiving 
duloxetine compared with placebo. The ten adverse 

events with the lowest NNH were nausea, dry mouth, with-
drawal syndrome, dizziness, constipation, somnolence, 
insomnia, diarrhoea, excessive sweating and fatigue. We 
were unable to identify any trials assessing duloxetine 
versus ‘active placebo’.

Our meta- analysis confirmed the small statistically signif-
icant effect of duloxetine on depressive symptoms (−1.81 
points), as observed in earlier systematic reviews, which 
was below our predefined minimal important difference 
(−3.0 points). However, it may be even less clinically signif-
icant than this since it has been argued that a difference 
of 7 to 8 points on HDRS is necessary to observe a clinical 
effect and factors like unblinding due to adverse effects, 
short treatment duration and publication bias tend to 
exaggerate treatment effects.56 The small beneficial 
effects of duloxetine on depressive symptoms observed in 
this meta- analyses are in line with earlier meta- analysis of 
antidepressants, thereby highlighting the need to weigh 
these minimal beneficial effects in relation to adverse 
effects in clinical settings.11 12 Moreover, HDRS has been 
criticised as an outcome to measure depressive symptoms 
due to its psychometric flaws.57 We also observed a small 
beneficial effect on quality of life; however, the effect size 
was also below our predefined threshold. The minimal 
important difference in quality of life questionnaires 
has not been quantified adequately and quality of life is 
strongly affected by selective reporting.58

Most systematic reviews published so far have only 
focused on beneficial effects, and assessment of safety 
has been limited to proxy measures like tolerability or 
drop- outs owing to the adverse effects. This was also the 
case for the most recent systematic review and network 
meta- analysis of 21 antidepressants,12 which assessed 
acceptability for antidepressants rather than specifically 
reported SAEs and non- SAEs. We extracted and meta- 
analysed all individual non- SAEs. We were able to retrieve 
clinical study reports from the EMA that provided us 
access to data on more than 200 non- SAEs that are not 
reported in published articles and trial registries. To the 
best of our knowledge, this has not been done before.

Other strengths of our review include predefined meth-
odology, which was based on PRISMA guidelines, trial 
sequential analysis, the eight- step procedure defined by 
Jakobsen et al24 and the GRADE approach. Thereby, we 
accounted for the risks of systematic errors, random errors, 
generalisability, publication bias and heterogeneity.

One of the major limitations of our review is the lack of 
long- term follow- up results. The assessment time points 
varied between 6 and 16 weeks after randomisation. 
Considering that 50% to 70% of patients on antidepres-
sants may use antidepressants for more than 2 years,59 60 
clinical trials with long- term follow- up are required to 
assess the full benefits and harms of duloxetine. This is 
particularly important for a medication class like anti-
depressants for which there is accumulating evidence 
of adverse effects of long- term use.61–63 Another central 
area for improvement is the non- systematic assessment of 
adverse events in the included trials, which is expected 
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to lead to an underestimation of the prevalence of these 
effects.

Our review has other limitations. All trials included 
in this review were funded by an industry. Research has 
shown that industry involvement and funding introduce 
a systematic bias in favour of the medication which is not 
fully accounted for by the usual risk of bias assessments.64 
The bias arising from vested interests is often attributed 
to selective publication of positive results, underreporting 
of SAEs and harms as well as strict inclusion criteria for 
participants that might not reflect real- world settings.65 
Furthermore, all included trials were assessed to be at 
overall high risk of bias primarily due to the absence of 
published protocols, missing data and poor description 
of outcome assessment and blinding procedures. In 
addition, withdrawal effects are known to increase with 
increased duration of treatment, and the short periods 
of duloxetine treatment may underestimate the risk of 
a withdrawal syndrome for patients using these medica-
tions for longer periods, along with other adverse effects 
that only emerge after long- term use.25 The certainty 
of evidence from all meta- analyses was low to very low. 
Hence, it is likely that our results overestimate the bene-
ficial effects and underestimate the harmful effects of 
duloxetine.

CONCLUSION
Duloxetine appears to reduce depressive symptom scores 
and improve quality of life scores in the short term, but 
the effect sizes are minimal and of questionable patient 
importance. The short- and long- term effects of duloxe-
tine on risks of SAEs and suicidality are uncertain. Dulox-
etine increases the risks of several short- term adverse 
events. Systematic assessments of benefits and harms over 
longer periods are required.
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