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Abstract 
Objectives 
To investigate whether the conclusion of a recent systematic review and network meta-analysis 
(Cipriani et al. (2018)) that antidepressants are more efficacious than placebo for adult depression 
was supported by the evidence.  
 
Design 
Reanalysis of systematic review, with meta-analysis. 
 
Data sources 
522 trials (116 477 participants) as reported in the systematic review by Cipriani et al. (2018) and 
clinical study reports for 19 of these trials. 
 
Analysis 
The Cochrane Handbook’s risk of bias tool and the GRADE approach were used to evaluate the 
risk of bias and the certainty of evidence, respectively. The impact of the use of a “placebo run-in” 
study design and publication status was estimated using direct pair-wise meta-analyses.  
 
Results 
Many flaws in the evidence base, which lead to inflation of the effect size for antidepressants, were 
unrecognised or underestimated by Cipriani et al. We found higher effect sizes for antidepressants 
versus placebo in trials with a “placebo run-in” study design (SMD of 0.31 (95% confidence interval 
0.28 to 0.34)) compared to trials without a “placebo run-in” design (SMD of 0.22 (0.16 to 0.28)) and 
lower effect sizes in unpublished studies (SMD 0.15 (0.11 to 0.19)) compared with published 
studies (SMD 0.33 (0.30 to 0.35)). The outcome data reported by Cipriani et al. differed from the 
clinical study reports for 12 (63%) of the 19 trials we assessed. The certainty of evidence for 
placebo-controlled comparisons should be very low. The apparent effect of antidepressants 
compared with placebo was not clinically relevant (MD of 1.97 points (1.74 to 2.21) on the 17-item 
Hamilton depression rating scale (range 0 to 52)), and the true effect may even be negative.  
 
Conclusions 
The conclusion of the systematic review by Cipriani et al (2018), that antidepressants are more 
efficacious than placebo for depression in adults, was not supported by the evidence.  
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Strengths and limitations of this study 
• Empirical evidence was provided showing how a large number of flaws in the evidence 

base for antidepressants for depression lead to an inflation of the apparent effect size for 
antidepressants 

• By performing pair-wise meta-analyses, we provided novel evidence regarding the 
association between the use of a “placebo run-in” trial design and the apparent effect size 
for antidepressants compared with placebo 

• In pair-wise meta-analysis we provided an estimate of the effect of antidepressants 
compared with placebo on scores on the Hamilton depression rating scale, which was not 
available in the review by Cipriani et al. 

• We compared the data reported by Cipriani et al. on the outcomes of total dropouts and 
dropouts due to adverse events with the clinical study reports that we previously obtained 
from the European Medicines Agency (EMA) 

• Our review and meta-analyses relied on the data reported by Cipriani et al. and we did not 
perform a separate literature search and data extraction; given the flaws we have identified 
a more reliable assessment would need to be based on the original clinical study reports  
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Introduction 
WHO estimates that 300 million people globally suffer from depression, making depression the 
leading cause of disability worldwide.1 In Denmark, 10% of all adults 25 years and older were in 
treatment with antidepressants in 2016.2 In the US, 13% of persons 12 years and older were in 
treatment in 2014, making antidepressants one of the three most commonly used drug classes.3 
Prescriptions for antidepressants cost the National Health Service in the United Kingdom an 
estimated £267 million in 2016.4 Research that guides clinical treatment of depression therefore 
has a potentially important impact on millions of people and on national economies.  
 
The recent network meta-analysis of antidepressants for depression by Cipriani et al.5 is the 
largest meta-analysis of antidepressants to date in terms of included studies and participants. It 
specifically aimed to inform clinical guidelines, patients, physicians and policy makers by 
comparing 21 antidepressants for the treatment of adults with depression. The review’s primary 
outcomes were ‘response rate’ (defined as the number of participants with at least a 50% reduction 
on an observer-rated depression scale) and overall dropout rates. The secondary outcomes were 
depression symptom scores, ‘remission rate’ (defined as the number of participants with an 
observer-rated depression score below a certain threshold), and dropouts due to adverse events. 
Cipriani et al. found that all 21 antidepressants were more effective than placebo, whereas only 
two of the drugs had fewer dropouts compared with placebo. Based on these findings, they5 
ranked the antidepressants according to ‘response rate’ and overall dropout rate and concluded 
that antidepressants were more efficacious than placebo in adults with major depressive disorder. 
The improvement in symptom scores they found were very similar to previous meta-analyses 
(Figure 1), some of which have concluded that the benefit of antidepressants is doubtful.6-9 The 
review received widespread media coverage, largely citing it as finally putting to rest any doubts 
regarding the efficacy of antidepressants,10 11 and the message of antidepressants being effective 
was strongly conveyed by some of the authors in the press,10 adding that the benefits outweigh 
side effects.11   
 
There are many methodological issues and flaws in trials of antidepressant agents,12 of which 
many have been acknowledged for decades.13 Research aiming to inform clinical practice on the 
use of antidepressants for depression must recognise these limitations. Given the potential 
implications of Cipriani et al.’s review5 we therefore aimed to investigate how these flaws were 
addressed, whether the review’s methods were appropriate and followed the protocol,14 and 
whether the conclusion was supported by the evidence. We furthermore aimed to provide empirical 
evidence on the impact of these methodological flaws by using the data reported by Cipriani et al.5  

Methods 
Data collection 

We extracted the review’s risk of bias assessments and descriptive data from the online 
supplement and converted the data to Microsoft Excel format. We downloaded the online dataset5 
and merged the files for our statistical analyses.  
We cross-referenced the included trials with the clinical study reports that we previously obtained 
from the European Medicines Agency (EMA) in 2010.15 We compared the outcomes of total 
dropout rates and dropouts due to adverse events as reported in the clinical study reports with the 
data reported by Cipriani et al.5  
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Statistical analyses 
Descriptive analyses were made in Microsoft Excel. We used the statistical software R (version 
3.4.3) for random effects meta-analyses based on the inverse variance method and calculated 
effect sizes as standardised mean differences (SMD) with corresponding 95% confidence intervals 
(95% CI). For the comparisons between antidepressants and placebo on rating scales, we used 
the Hartung-Knapp-Sidik-Jonkman approach because it results in fewer type I errors than the 
DerSimonian and Laird approach.16 We based our analyses on the number of participants from 
Cipriani et al.’s ‘efficacy’ analyses.5 In studies with more than one drug arm the total number of 
participants in the placebo group was split evenly between the active comparisons and the means 
and standard deviations were unchanged.17 We did subgroup analyses based on the use of a 
‘placebo run-in’ study design and publication status, according to the study characteristics 
published by Cipriani et al.5 

 

Quality assessments 

We followed the Cochrane Handbook in our risk of bias assessments.17 We used the Grading of 
Recommendations Assessment, Development and Evaluation (GRADE)18 approach to evaluate 
the certainty of evidence, which, for systematic reviews, reflects the extent of confidence that an 
estimate effect is correct. GRADE considers five domains that affect the quality of the evidence: 
the included trials’ internal risk of bias, inconsistency of the included trials’ results and large 
heterogeneity, indirectness of the evidence due to poor external validity, imprecision of the effect 
estimate and wide confidence intervals, and publication bias.18   
 
Patient involvement 
No patients were involved in the development of the research question, design and implementation 
of the study, or interpretation of the results. 
 

Results 
Risk of bias 
We evaluated Cipriani et al.’s risk of bias assessments and whether they adhered to Cochrane’s 
risk of bias tool. 
 
Randomisation sequence generation and allocation concealment 
Cipriani et al.5 judged 426 (82%) and 460 (88%) of the 522 included trials to be of unclear risk of 
bias with respect to randomisation sequence generation and allocation concealment, respectively. 
The remaining trials were of low risk of bias. Trials at high or unclear risk of bias within these two 
domains are likely to report inflated effect estimates, especially of subjective outcomes.19  
 
Blinding of participants, personnel and investigators 
Cipriani et al.5 did not use the standard Cochrane categorisation of low, unclear or high risk of bias 
due to a lack of blinding.17 They categorised instead 513 (98%) studies as ‘stated-not tested’ in at 
least one of the three blinding domains, meaning that the trial had stated to be double-blind, but did 
not test the blinding integrity. While this implied the presence of a blinding issue, their 
categorisation did not affect the overall risk of bias assessment5 and it seemed that the ‘stated-not 
tested’ domains were counted as ‘low risk of bias’. Adverse effects of antidepressants are common 
and often reveal who receives active medication and who receives placebo in a randomised trial. 
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The degree of unblinding is extensive and leads to inflated effect estimates,20 and smaller effects 
have been observed when the trials were better blinded by adding atropine to the placebo.21 Two 
of the three trials categorised by Cipriani et al.5 to be at low risk of bias in the blinding of 
participants’ domain had tested the blinding integrity (S1 Appendix). The blinding was likely 
compromised in both trials. Cipriani et al.5 should arguably have categorised all placebo-controlled 
trials as at least unclear, or perhaps even at high risk of bias.   
 
Selective outcome reporting 
Cipriani et al.5 judged that 402 (77%) of the 522 trials were of low risk of outcome reporting bias, 
100 (19%) of unclear risk, and 20 (4%) of high risk of bias. Their assessments were based on the 
reporting of the review’s two primary outcomes of ‘response rates’ and overall dropout rates and 
only if both outcomes were missing the trial was rated as high risk of bias. However, the review’s 
three secondary outcomes of dropouts due to adverse events, depression symptoms measured on 
depression symptom scales, and ‘remission rates’ were not reported in 93 (18 %) trials, 98 (19%) 
trials, and 71 (14 %) trials, respectively. In total, 182 (35%) trials did not report at least one primary 
or secondary outcome and these trials should have been rated as high risk of bias.17 Selective 
outcome reporting leads to overestimation of the benefits and underestimation of the harms of 
interventions.22  
 

Attrition bias 

Cipriani et al. rated trials that used an appropriate imputation method as low risk of bias.5 Trials 
that used an ‘inappropriate’ imputation method were rated according to several arbitrary cut-offs: 
When the dropout rates were unbalanced between the arms, defined as more than a 5% difference 
for the head-to-head comparisons and a 10% difference for the placebo comparisons, they were 
rated as high risk of bias. When the dropout rates between the arms were not unbalanced but the 
total dropout rate was more than 20% they were rated unclear, and if the total dropout rate was 
less than 20% they were rated as low risk of bias. This method is not in accordance with the 
Cochrane Handbook. Furthermore, the authors did not consider the reasons for dropout, although 
this is recommended by the Cochrane Handbook.17 The dropout rates due to adverse events were 
higher for all 21 antidepressants than for placebo.5 
 
According to Cipriani et al. 121 (23%) trials were at high risk of attrition bias, but we could not 
replicate these results. The overall attrition rate was more than 20% in 334 (64%) trials. We found 
that the dropout rates were unbalanced between the arms in 202 trials (39%) and they should have 
been rated as high risk of bias unless an appropriate imputation method was used. The absolute 
difference in dropout rates between the arms exceeded the authors’ arbitrary cut-offs in 202 (39%) 
trials and according to Cipriani et al.’s protocol, they should have been categorised at high risk of 
bias unless an “appropriate imputation method” was used. Cipriani et al. characterised the last 
observation carried forward (LOCF) method as inappropriate,14 however most antidepressant trials 
use this imputation method.23 The LOCF method may lead to an underestimation of the variability, 
a falsely low p-value, and an overestimation of treatment effects.24  
 
Other bias domain 
The authors omitted the ‘other bias’ domain from the risk of bias assessment although it is an 
integrated part of Cochrane’s risk of bias tool.17 Relevant biases were baseline imbalances and 
design-specific risks of bias for cross-over and cluster randomised trials, which were eligible 
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according to the Cipriani et al. protocol,14 although the trial designs were not specified in the 
review.5 Some argue that ‘vested interests’ should also be considered, since industry sponsored 
drug studies lead to more favourable effects than other studies by mechanisms that are not 
explained by the usual bias domains.25 
 

Summary risk of bias assessment 

The authors deviated from Cochrane’s overall risk of bias categorisation of low, unclear or high risk 
of bias,17 by introducing  their own category of ‘moderate’ risk of bias.5 Also, they used a “vote 
counting” system to categorise the trials, rather than an overall qualitative assessment as 
recommended by the Cochrane Handbook.17 According to our knowledge, none of their methods 
are supported by empirical evidence. The authors rated 96 (18%) of the 522 trials as low risk of 
bias, 380 (73%) trials as ‘moderate’, and 46 (9%) trials as high risk of bias. We were not able to 
replicate these findings. The review’s five outcomes were likely all affected by all the bias domains, 
and trials with at least one or more ‘high risk of bias’ domains should be classified as overall high 
risk of bias.17 Applying the recommended Cochrane criteria on Cipriani et al.’s ratings, there was 
one trial at low risk of bias, 383 trials (73%) at unclear risk, and 138 trials (26%) at high risk of bias. 
When we used our classifications for the blinding domains (i.e. all placebo-controlled trials were 
rated as unclear risk of bias, and for the selective outcome reporting domain) there were no (0%) 
trials at low risk of bias, 261 (50%) trials of unclear risk, and 261 (50%) trials of high risk of bias (S1 
Appendix). If the three blinding domains were rated as high risk of bias in the placebo-controlled 
trials, rather than unclear risk of bias, there were no (0%) trials at low risk, 108 trials (21%) of 
unclear risk, and 414 trials (79%) of high risk of bias (S1 Appendix).  
 

Publication bias 
Publication bias of antidepressant trials is pervasive and distorts the evidence base.9 Many 
industry funded antidepressant trials remain unpublished or are inadequately reported.9 Cipriani et 
al.5 included 436 published and 86 unpublished studies, but as many as a thousand antidepressant 
studies may have been conducted.13 We did a random effects meta-analysis of the placebo 
comparisons according to publication status. The average effect size was lower in unpublished 
studies (SMD 0.15 (95% CI: 0.11 to 0.19, 96 comparisons, 57 trials)) than in published studies 
(SMD 0.33 (95% CI: 0.30 to 0.35, 294 comparisons, 196 trials) (p<0.0001 for difference between 
the two estimates). Our findings are very similar to those reported by Turner et al.9 in 2008 of 
published versus unpublished antidepressant trials registered by the FDA who found an SMD of 
0.37 (95% CI: 0.33 to 0.41) for published studies and 0.15 (95% CI: 0.08 to 0.22) for unpublished 
studies. This indicates that the reported effect sizes by Cipriani et al.5 are highly inflated due to 
publication bias. They correctly downgraded their confidence in the evidence due to the risk of 
publication bias, but they should have estimated the impact of publication bias on their effect 
estimate. 

 
Trial duration and long-term effects 
Cipriani et al.5 extracted outcome data as close to eight weeks follow-up as possible within an 
interval of four to 12 weeks5 but did not provide a rationale for this decision.14 The common clinical 
practice is to prescribe antidepressants for much longer periods. In the Netherlands, 43% of SSRI 
users receive treatment for 15 months or more,26 while 68% of those who use antidepressants in 
the US take them for two years or more, and 25% take them for more than 10 years.3 Although the 
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short trial duration was acknowledged by the authors as a limitation, the lack of clinical relevance 
of such short follow-up should have been highlighted and the confidence in the evidence should 
have been downgraded one level in the GRADE domain of ‘indirectness’. The authors should have 
extracted outcome data according to length of treatment and follow-up to assess any decrease in 
the treatment effect. According to the trial characteristics reported by Cipriani et al.5 12 of the 304 
placebo-controlled trials lasted more than 12 weeks. However, the authors5 listed misleading trial 
lengths because only four of these 12 trials contained a continuous double-blind, placebo-
controlled phase of more than 12 weeks duration (S2 Appendix). The two placebo-controlled trials 
with the longest follow-up included only 81 participants at 36 weeks (S2 Appendix). A further 
consequence of a short follow-up period is an underestimation of serious and non-serious adverse 
events.27 
 

Placebo run-in and inclusion of already treated patients 
The placebo run-in design is flawed and distorts the estimates of benefits and harms (Table 1A). 
Cipriani et al. did not provide a clear definition of a ‘placebo run-in’,14 but they characterised 260 
(50%) of the 522 included trials as having a ‘placebo run-in’, 182 (35%) trials as unclear, and 80 
(15 %) trials as having no ‘placebo run-in’.5 In random effects meta-analyses of the placebo-
controlled trials with and without a ‘placebo run-in’ we found that the effect sizes differed between 
the groups with an SMD of 0.31 (95% CI: 0.28 to 0.34, 221 comparisons, 142 trials) in trials with a 
‘placebo run-in’, an SMD of 0.29 (95% CI: 0.25 to 0.33, 120 comparisons, 79 trials) where ‘placebo 
run-in’ was unclear, and an SMD of 0.22 (95% CI: 0.16 to 0.28, 46 comparisons, 30 trials) in trials 
without a ‘placebo run-in’ (p=0.05 for the difference between the three estimates). In a further 
subgroup analysis of unpublished trials without ‘placebo run-in’ the effect size was very small 
(SMD 0.08, 95% CI: -0.27 to 0.11, 8 comparisons, 5 trials). These data support our a priori 
assumption that the ‘placebo run-in’ design inflates the effect estimate by increasing the benefits in 
the antidepressant group and increased harms in the placebo group (Table 1A). The use of the 
‘placebo run-in’ design and its implications were not discussed by Cipriani et al.5 
 
 

Table 1. ‘Placebo run-in’, minimal clinical significant difference and response as outcome. 

A. ‘Placebo run-in’ and the inclusion of already treated patients distort the benefit-harm 

balance 

Cipriani et al.5 did not provide a definition of ‘placebo run-in’, but it usually involves that the 
participants, before the randomisation, receive placebo, typically for about a week after which non-
adherent participants and those who responded well to the placebo (often called “placebo-
responders”) are excluded from the trial. Participants already in treatment with antidepressants, 
including the study drug, are virtually always allowed to enter the trial, and commonly all 
participants are tapered off ongoing antidepressant medication during the ‘placebo run-in’. This 
study design may impact the effect estimates of placebo-controlled trials and the benefit/harm 
balance through several mechanisms that all favour the drug over placebo: 
 

- Participants treated with the study drug, or a similar drug, prior to inclusion and 
subsequently randomised to the drug will most likely tolerate it and experience fewer harms 
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compared to a drug naïve population (reduced harms in the drug group). 

- Participants treated with an antidepressant before the trial and subsequently randomised to 
placebo might experience withdrawal symptoms that are often misinterpreted as signs of 
worsening of the depression or as adverse events.42 Withdrawal symptoms typically occur 
within a few days after discontinuation but there is great clinical variation42 (reduced 

benefits and increased harms in the placebo group). 
 

- Participants already treated with an antidepressant and subsequently randomised to the 
study drug might experience withdrawal symptoms during the placebo run-in that are 
alleviated by the study drug.42 It could be misinterpreted as an improvement of the 
depression (increased benefits in the drug group). 

B. ‘Response rates’ lack clinical meaning   

The ‘response rate’ is usually defined as the number of participants in a randomised clinical trial 
who achieve a reduction of more than 50% of the total score on a standardised observer-rated 
scale for depression, such as the Hamilton depression rating scale or the Montgomery-Åsberg 
rating scale. ‘Non-response’ does not necessarily imply that the participant’s condition has not 
improved, but simply that the improvement is rated to be less than the 50% reduction. The 
difference might be as little as one point on the rating scale between a ‘responder’ and a ‘non-
responder’. Thus, patients classified as ‘non-responders’ may actually have shown substantial 
improvement. The difference in ‘response rates’ between antidepressants and placebo does 
therefore not indicate the difference in the number of people who have improved, but only the 
difference in the number of participants whose improvement exceeded an arbitrarily defined, but 
clinically irrelevant, threshold. In addition, by only focusing on the number of participants crossing 
the 50% reduction threshold the participants whose conditions deteriorate during the trial are 
ignored. Therefore, it is more clinically meaningful to look at the average effect estimate of the drug 
compared to placebo. 

C. Minimal clinically relevant difference 

Cipriani et al. reported an overall effect estimate measured as a standardised mean difference of 
0.3 between antidepressants and placebo.5 The British’ National Institute of Health and Clinical 
Excellence suggested in 2004 a difference of three points on the Hamilton depression rating scale, 
or a standardised mean difference of 0.5, as a clinically significant change.6 However, this 
difference was arbitrary and not based on empirical data.43 Leucht et al. used clinical trial data in 
2013 to suggest that clinicians are unable to detect reductions on the Hamilton depression rating 
scale of three points or less.44  Others have interpreted the same data and suggested that changes 
of seven points or more on the Hamilton scale, corresponding to a standardised mean difference of 
at least 0.875, are necessary for a clinician to detect a minimal clinical improvement.45 We found 
that the mean difference between antidepressants and placebo on the 17-item Hamilton scale, 
based on Cipriani et al.’s data5 was 1.97 points on a scale from 0 to 52. This mean difference falls 
below what is considered a clinically relevant effect. 
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Dropout as a proxy for harms 
Overall dropout rates and dropouts due to adverse effects were assessed as measures of 
“acceptability” and “tolerability”, respectively, whereas the antidepressants’ actual harms, and 
serious and non-serious adverse events, were not assessed. It can be meaningful to use total 
dropout rates as a measure of the overall benefit/harm balance, but due to the biases introduced 
by including participants who are already known to tolerate an antidepressant drug and the use of 
‘placebo run-in’, this outcome is biased in favour of the active drug (Table 1A). Furthermore, by 
omitting a careful analysis of the most serious harms, which include aggression, suicide and 
death,28 and of specific adverse events, the review provided no basis for balancing benefits and 
harms, which is essential for informed consent and shared clinical decision-making and for 
evaluating whether the drugs have any clinical value. Adverse effects are common and a recent 
meta-analysis of 131 trials of SSRIs for depression found an increased risk of serious adverse 
events compared to placebo (OR 1.37; 95% CI: 1.08 to 1.75).7 This is likely an underestimate, as 
only 44 of the 131 included trials reported these data7 and as serious harms, including death, of 
antidepressants are often not reported in published papers.29  
Except for two drugs none of the included antidepressants had statistically significant lower total 
dropout rates than placebo,5 suggesting that the benefits do not outweigh the harms of the drugs 
compared to placebo. Cipriani et al.’s estimate is likely an underestimate since the total dropout 
rates were missing in 58 (11%) trials and the dropout rates due to adverse events were missing in 
93 (18%) trials. A meta-analysis of dropouts in 73 trials based on clinical study reports obtained 
from drug regulators, rather than published data, showed that 12% more participants dropped out 
on antidepressants than on placebo.30 This suggests that, seen from the patients’ perspective, 
placebo is a better drug than an antidepressant.  
 
We identified clinical study reports for 19 of the 522 trials included in Cipriani et al.’s review. The 
outcomes of total dropout rates and dropout rates due to adverse events were fully reported in the 
clinical study reports. In comparison with those data, total dropout rates or dropouts due to adverse 
events were either not reported or incorrectly reported by Cipriani et al. in 12 (63%) of the 19 trials: 
total dropout rates were not reported for two trials and incorrectly reported for seven trials, 
dropouts due to adverse events were not reported for five trials and incorrectly reported for three 
trials (S1 Table). Our findings show that Cipriani et al.’s5 data were inaccurate and their estimates 
may therefore be incorrect because they relied on published data. They should have included 
clinical study reports because they are the most reliable source of trial data. 
 
Lack of patient relevant outcomes 
Patient relevant outcomes such as quality of life and sick leave are rarely measured and reported 
in psychiatric drug trials. Instead, the trials mostly rely on investigator-rated symptom scores, 
although validated self-rated symptom scales also exist. In a systematic review of SSRIs for 
depression in adults, only six of 131 trials reported quality of life data7 and even clinical study 
reports are unreliable because of selective reporting of this outcome .30 The inability to cope with 
daily activities and the drugs’ side-effects may be more important to patients than their depressed 
mood31 and the decision not to specify patient-relevant outcomes in the protocol14 is a major 
limitation of the evidence and of Cipriani et al.’s overall conclusion.5 
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Clinically irrelevant efficacy outcomes 
The network meta-analysis’ primary efficacy outcome was ‘response rate’ (Table 1B). It is a 
problematic outcome because it lacks clinical relevance and it may create an illusion of clinical 
effectiveness.32 Dichotomisation of outcomes measured on rating scales leads to loss of statistical 
power, and it increases the risk of false positive results33 and spuriously inflated effect sizes.32 
Therefore, methodologists discourage the use of such dichotomised outcomes and they should 
generally be avoided when rating scale data are available.33 These issues also apply to the 
review’s secondary outcome of ‘remission rates’. The choice made by Cipriani et al.5 to report only 
the relative odds ratios and not the trials’ absolute ‘response rates’ has been criticised.34  However, 
even absolute ‘response rates’ are of limited clinical relevance. Cipriani et al.5 did not address the 
problems related to ‘response’ and ‘remission rates’. 
 
Statistical versus clinical significance 
Cipriani et al.5 reported the standardised mean difference (SMD) on a rating scale, which is more 
meaningful than the dichotomised outcomes.32 33 They reported an overall SMD for 
antidepressants versus placebo of 0.30 (95% credible interval: 0.26 to 0.34), but the number of 
trials and comparisons were unclear.5 We found a similar overall SMD for antidepressants versus 
placebo for the direct pair-wise comparisons of 0.29 (95% CI: 0.27 to 0.31, 390 comparisons, 253 
studies). These effect estimates are statistically significant, but much below what is considered a 
clinically relevant effect (Table 1C). We calculated an overall mean difference for the trials that 
reported endpoint or change scores on the 17-item Hamilton depression rating scale (HAMD17), 
which was the most commonly used scale in the included trials (S2 Table). The mean difference 
between antidepressants and placebo was 1.97 points (95% CI: 1.74 to 2.21, 166 comparisons, 
109 trials) on the HAMD17. This mean difference on the Hamilton scale also falls considerably 
below what is considered a clinically relevant effect (Table 1C). Cipriani et al. did not discuss the 
lack of clinical significance of their reported effect sizes.5  
 

Selected, non-representative study populations 
Antidepressant trials typically have extensive exclusion criteria that limit their external validity. 
These include psychiatric comorbidities, alcohol abuse, long duration of illness, and ‘non-response’ 
to previous antidepressant treatment.35 The vast majority of patients in a clinical setting would not 
be eligible to enter randomised trials due to the exclusion criteria,36 and the evidence coming from 
such trials is therefore of limited relevance. Furthermore, exclusion of previous ‘non-responders’ 
and inclusion of those who are expected to respond more favourably to treatment will be expected 
to bias the trials (Table 1A). None of these issues were considered by Cipriani et al.5 but should 
have resulted in downgrading of the confidence in the evidence in the GRADE domain of 
indirectness.18 
 

The confidence in the evidence 
Cipriani et al.5 assessed the certainty of evidence for the two main outcomes using the GRADE 
approach adapted for network meta-analyses. They provided the GRADE results for the head-to-
head comparisons but we were unable to find the results for the placebo comparisons.5  
Following the many issues related to the quality of the evidence, the certainty of evidence for the 
placebo comparisons should be downgraded two levels due to a ‘high risk’ of bias, two (or 
arguably) three levels in the domain of ‘indirectness’ due to short trial lengths, strict inclusion 
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criteria, and the use of ‘placebo run-in’, in addition to downgrading one level due to publication bias 
as acknowledged by Cipriani et al.5 Downgrading due to the inherent indirectness of the network 
meta-analysis should also be considered.37 Taken together,  the certainty of evidence can only be 
‘very low’.18 

Discussion 
We have identified a large number of important biases that were not taken into account in the 
meta-analysis by Cipriani et al.5 The reported effect of antidepressants over placebo measured on 
depression rating scales was inflated by several methodological flaws, and even if it is accepted it 
is not clinically relevant. We show for the first time that the ‘placebo run-in’ study design works 
toward producing inflated effect sizes, in addition to publication bias and other flaws. Furthermore, 
the supporting evidence for long-term treatment is non-existing although most patients are treated 
for years.1 26 The certainty of evidence should be very low and our review has shown that the true 
effect of antidepressants compared to placebo is likely much smaller than reported by Cipriani et 
al.5 In fact, we cannot exclude the possibility that the average effect of antidepressants on 
depression in adults might be negative. Taken together, Cipriani et al.’s conclusion5 that 
antidepressants are more efficacious than placebo for depression is not supported by the 
evidence. 
 
Our review and meta-analyses relied on the data reported by Cipriani et al.5 It may be perceived as 
a limitation that we did not perform our own separate systematic literature search and data 
extraction. However, considering the multiple methodological flaws and the other problems we 
have identified it would be necessary to analyse data based on the original clinical study reports to 
make a more reliable assessment of the benefits and harms of antidepressants.  
 
Previous meta-analyses (Figure 1) have found similar improvement in symptom scores as Cipriani 
et al.5 Several of these reviews have considered carefully the methodological flaws, assessed the 
harms, and have drawn different conclusions.6-8 We found that Cipriani et al. did not use standard 
Cochrane methods for assessing the risk of bias, although stating to do so, and their results were 
non-transparently presented.5 Most of the review’s results cannot be reproduced because basic 
information, such as the number of included studies, arms and participants for each meta-analysis, 
was not reported.  
 
The network meta-analysis methodology may hold some promise, but only in areas where clearly 
effective interventions exist and need to be ranked, and the many statistical options should never 
overshadow an initial critical assessment of the evidence and a clear presentation of the results. It 
is misleading to rank the antidepressants when we have very low confidence that they are better 
than placebo. Interestingly, our pairwise meta-analysis of improvement in symptom scores yielded 
very similar results to those reported by Cipriani et al. The added benefit of the network meta-
analysis methodology is unclear.5 
 
Our results highlight that the many hundreds of placebo-controlled trials of antidepressants have 
failed to address and answer the most basic, patient-relevant questions regarding antidepressants’ 
benefits and harms. Although this has been known for years,13 it has not led to any changes in 
research practice. Observational studies indicate that the effectiveness of antidepressants in 
practice is very low. In the large, publicly funded, Sequenced Treatment Alternatives to Relieve 
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Depression (STAR*D) study, only 3% of the 4041 enrolled patients were considered “in remission” 
after one year.38  
 
Misleading reviews such as the one by Cipriani et al.5 have the effect that they may prevent people 
from seeking other solutions to alleviate their condition, such as psychotherapy and dealing with 
psychosocial stressors and they may stall funding and research of such treatment modalities.  
 
Our review has two implications: First, the review by Cipriani et al.5 and its conclusion should be 
carefully revisited. In the light of our findings the review should not inform clinical practice. Second, 
there is a need for a radical change in the way antidepressant trials are being conducted, reported, 
and interpreted. Doctors, patients, peers, and politicians need to acknowledge the limitations of the 
current evidence of antidepressants for depression and collectively act towards a better psychiatry. 
To get reliable answers about the antidepressants’ benefits and harms in adults with depression, 
we need large-scale, industry-independent, active placebo-controlled, long-term trials of drug naïve 
participants, with patient relevant outcomes rather than ranking scales.  
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Figure legends 
 

Figure 1. Previous meta-analyses reporting effect sizes for antidepressants versus placebo in 

adults. 

Data are reported as standardised mean differences with 95% confidence intervals. 
NICE 20046: SSRIs. Kirsch 20088: ‘New generation’ antidepressants. Turner 20089: All antidepressants. 
Arroll 200939: Antidepressants for depression in primary care. Data represent a pooled estimate of 
tricyclic antidepressants and SSRIs versus placebo, fixed effects model. Fournier 201040: All 
antidepressants. Data represent pooled estimate from three groups of severity (mild to moderate, 
severe, very severe), fixed effects model. Gibbons 201241: Fluoxetine and venlafaxine. Jakobsen 
20177: SSRIs. The effect size of mean change scores. Cipriani 20185: All antidepressants. 
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 2 

S1 Table. Comparison between the outcomes of total dropout rates and dropouts due to adverse events as 
reported by Cipriani et al. [1] and the data reported in the clinical study reports. 

Trial ID (From Cipriani et al. dataset) 

Total dropouts reported 
by Cipriani et al. 
compared with clinical 
study reports* 

Dropouts due to adverse events 
reported by Cipriani et al. 
compared with clinical study 
reports** 

Goldstein2002 (HMAQ - Study Group A) Match Match 
Study F1J-MC-HMAQ - Study Group B (starting page in 
the pdf document: 147) Match Not reported 

Goldstein2004a (HMAT - Study Group A, ID#4091) Discrepancy Match 

Goldstein2004b (HMAT  - Study Group B, ID#4091) Match Discrepancy 

Detke2004 (HMAY Study Group A) Match Match 

Perahia2006 (HMAY - Study Group B) Match Match 

Detke2002a (HMBH -  Study Group A) Match Match 

Detke2002b (HMBH - Study Group B) Match Discrepancy 

0600B-367 Not reported Not reported 

0600B1-384 Discrepancy Discrepancy 

VEN 600A-303 (FDA) Discrepancy Match 

Cunningham1994 (VEN 600A-302 FDA) Discrepancy Match 

VEN 600A-313 (FDA) Discrepancy Match 

0600A1-372 Not reported Not reported 

Thase1997 (VEN XR 209 FDA) Match Match 

Rudolph1998 (VEN 600A-203 (FDA) Match Match 

SER 101 (FDA) Match Not reported 

Fabre1995 (SER 103 FDA) Match Match 

SER 310 (FDA) Discrepancy Not reported 
*Our comparison considered all treatment arms in the trials. If data for all arms matched, we assigned an assessment of 
‘match’; if data for any arm differed but were reported, we assigned an assessment of ‘discrepancy’; if data for any arm was 
not reported, we assigned an assessment of ‘not reported’. 
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S2 Table. Rating scales used in the included placebo-controlled trials (n = 304) [1]. 
Scale Number of trials Number of treatment arms 

HAMD17 137 198 
HAMD21 92 139 
HAMD24 13 22 
HAMD29 1 2 
HAMD31 1 2 

HAMD unspecified 22 25 
IDS-IVR-30 1 1 

MADRS 29 50 
NA 8 12 

NA: not available; HAMD17: 17-item Hamilton depression rating scale; IDS-IVR-30: 30-item Inventory of Depressive Symptomatology-
Self Report; MADRS: Montgomery-Åsberg Depression Rating Scale. 
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Risk of bias  
Blinding of the participants 
Cipriani et al. [1] classified three [2-4] out of the 522 trials as being at low risk of bias in the “blinding of 
participants” domain: 

Brunoni et al. [2] tested the blinding, by asking the participants who completed the trial to guess their 
allocation. They reported that 39 (75%) of 52 participants on placebo, and 29 (58%) of 50 participants on 
sertraline were able to correctly guess their allocation. Brunoni et al. suggested that the results were “driven 
by clinical improvement… rather than blinding failure” [2]. We disagree and would categorise this trial at high 
risk of blinding bias of the participants.  
 
Edwards et al. [3] did not describe how and when they tested the blinding, and two of the included 
participants were not asked. They reported that 12 (60%) of 20 participants on placebo and 12 (63%) of 19 
participants on paroxetine were able to correctly guess their treatment allocation. Edwards et al. concluded 
that their results “confirmed the blindness of the study”, but we would categorise the trial to be at unclear risk 
of bias. 
 
Schatzberg et al. [4] did not test the blinding, and it is unclear why this trial was rated at low risk of bias, 
rather than the “stated but not tested” categorisation. 
 
Summary risk of bias assessments 
Criteria for assessments 
To categorise the 522 trials included by Cipriani et al. [1], we followed the Cochrane Handbook’s criteria for 
an overall risk of bias assessment [5]. Each domain in the risk of bias tool likely affects all five included 
outcomes assessed by Cipriani et al., and we therefore considered all bias domains as “key domains”, 
according to table 1. 

Table 1. Criteria for overall risk of bias assessment.  
Low risk of bias All key domains classified as low risk of bias 

Unclear risk of bias One or more key domains classified as unclear risk of bias, and no domains classified as high risk of 
bias. 

High risk of bias One or more key domains classified as high risk of bias 

 

We collapsed the three blinding domains in our Excel dataset and used the following criteria for our 
categorisation: All placebo-controlled trials were classified as unclear risk of bias in the main analysis and as 
high risk of bias in the sensitivity analysis. Trials that only contained head-to-head antidepressant arms, and 
no placebo arm, were rated as low risk of bias if the three blinding domains were rated as ‘low’ or ‘stated but 
not tested’ by Cipriani et al. [1]. We rated the collapsed blinding domain as unclear risk of bias, if one or 
more of the blinding domains were rated as unclear by Cipriani et al. Trials with missing data for any of the 
five included outcomes were categorised as high risk of bias. For the remaining bias domains, we adopted 
the categorisations by Cipriani et al. [1]. Our results are compared with Cipriani et al.’s in table 2. 

 
Table 2. Comparison of the overall risk of bias assessments. 

Cipriani et al. overall 
assessment 

Our overall assessments 

Cochrane 
categorisation 

Sensitivity analysis 
using the Cipriani et al. 

categorisation 
Our assessment 

Sensitivity 
analysis of the 

blinding domains  

Low risk 46 trials 
(9%) Low 1 trial (0.2%) 0 trials (0%) 0 trials (0%) 

“Moderate” 
risk 

380 trials 
(73%) Unclear 383 trials (73%) 261 trials (50%) 108 (21%) 

High risk 96 trials 
(18%) High 138 trials (26%) 261 trials (50%) 414 (79%) 
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Trial duration and long-term effect estimates 
Overall trial length 
According to the trial characteristics by Cipriani et al. 492 (94%) of the 522 included trials lasted between 
four and 12 weeks (figure 1), 28 trials (5%) lasted more than 12 weeks, and the trial duration was unclear for 
two trials (table 3). 

 
Figure 1. All 522 trials arranged into three follow-up periods according to Cipriani et al.’s trial characteristics: 
Four to 12 weeks (the period used by Cipriani et al.), 13 to 24 weeks, and 25 to 36 weeks [1]. 

 
Longer-term placebo-controlled trials 
Of the 28 trials lasting more than 12 weeks, 12 trials had a placebo-controlled arm (table 3) and 16 were 
head-to-head trials. However, upon closer examination, eight of the 12 placebo-controlled trials consisted of 
several ‘phases’ and only four trials contained a continuous randomised placebo-controlled phase of more 
than 12 weeks (table 4). It is unclear why Cipriani et al. [1] did not list the correct trial length characteristics, 
since the various extension phases were clearly described in the available documents, also for the 
unpublished trials.  

 
Table 3. All 522 trials arranged according to the trial length characteristics by Cipriani et al. [1]. 
Trial length according to Cipriani et al. 
[1] (N = 522) Trials without a placebo arm (N) Placebo-controlled trials (N) 

4 weeks 9  39  

5 weeks 11  4  

6 weeks 92  100  

7 weeks 9  0  

8 weeks 59  118  

9 weeks 3  2  

10 weeks 4  10  

12 weeks 14  18 

13 weeks 1  1  

16 weeks 2  2  

24 weeks 0 1  
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25 weeks 9  6  

26 weeks 3  0  

36 weeks 1 0  

Trial length unknown 0  2  

Total  218  304  

 

 
Table 4. Longer-term placebo-controlled trials (trial length of more than 12 weeks). 

Trial Drug arm 1 Drug arm 2 

Trial length 
according to 
Cipriani et al. 

(weeks) 

Actual trial 
length 

(weeks) 
Study design and 

phases 

Oakes 2012a [2] duloxetine - 36 36 - 

Oakes 2012b [2] duloxetine - 36 36 - 

CL3-20098-022 [3] agomelatine fluoxetine 24 6 + 18  

“Optional double-blind 
placebo-controlled 

extension” (page 24) for 
“responders to treatment” 

(page 26) 
 

CL3-20098-023 [3]  agomelatine paroxetine 24 6 + 18 

“Optional double-blind 
placebo-controlled 

extension” (page 24) for 
“W6 responders” (page 

26) 

CL3-20098-024 [3]  agomelatine fluoxetine 24 6 + 18 

“Optional double-blind 
placebo-controlled 

extension” (page 24) for 
“responders to treatment 

at W6” (page 26) 

CL3-20098-026 [3]  agomelatine - 24 6 + 18 
“18-week extension 

period” of “responders at 
W6” (page 42) 

CL3-20098-070 [4]  agomelatine - 24 8 + 16 16-week extension period 
for responders 

Robinson 2014 [5] duloxetine - 24 12 + 12 
From week 12 to 20 

placebo rescue or dose 
increase were available 

Lopez-Rodriguez 
2004 [6] fluoxetine - 20 20 - 

Barber 2011 [7] sertraline - 16 8 + 8  
Non-responders on 

sertraline were switched to 
venlafaxin ER at week 8 

Dimidjian 2006 [8] paroxetine - 16 8 + 8 

The blind was broken at 
week 8 and the placebo 
arm was offered other 

treatments 

Lecrubier 1997 [9] venlafaxine - 13 13 - 
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Abstract 
Objectives 

To investigate whether the conclusion of a recent systematic review and network meta-analysis 
(Cipriani et al. 2018) that antidepressants are more efficacious than placebo for adult depression 
was supported by the evidence.  
 
Design 

Reanalysis of a systematic review, with meta-analyses. 
 
Data sources 

522 trials (116 477 participants) as reported in the systematic review by Cipriani et al. (2018) and 
clinical study reports for 19 of these trials. 
 
Analysis 

We used the Cochrane Handbook’s risk of bias tool and the Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) approach to evaluate the risk of bias and the 
certainty of evidence, respectively. The impact of several study characteristics and publication 
status was estimated using pair-wise subgroup meta-analyses.  
 
Results 

Several flaws in the evidence base of antidepressants were either unrecognised or underestimated 
in the systematic review by Cipriani et al (2018). The effect size for antidepressants versus placebo 
on investigator-rated depression symptom scales was higher in trials with a ‘placebo run-in’ study 
design compared to trials without a ‘placebo run-in’ design (p = 0.05). The effect size of 
antidepressants was higher in published trials compared to unpublished trials (p < 0.0001). The 
outcome data reported by Cipriani et al. differed from the clinical study reports in 12 (63%) of 19 
trials. The certainty of the evidence for the placebo-controlled comparisons should be very low 
according to GRADE due to a high risk of bias, indirectness of the evidence, and publication bias. 
The mean difference between antidepressants and placebo on the 17-item Hamilton depression 
rating scale (range 0 to 52 points) was 1.97 points (95% CI: 1.74 to 2.21). 
 
Conclusions 

The evidence does not support definitive conclusions regarding the benefits of antidepressants for 
depression in adults. It is unclear whether antidepressants are more efficacious than placebo.   
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Strengths and limitations of this study 
• Empirical evidence was provided showing how many flaws in the evidence base for 

antidepressants for depression affect the apparent effect size for antidepressants 
 

• For the first time, the impact of the ‘placebo run-in’ study design on the apparent effect size 
for antidepressants compared with placebo was estimated  

 

• We reported the effect estimate of antidepressants compared with placebo as a mean 
difference on the investigator-rated Hamilton depression rating scale to provide an outcome 
measure that can be easily interpreted by patients and clinicians 
 

• When possible, we compared the data reported by Cipriani et al. (2018) on the outcomes of 
total dropouts and dropouts due to adverse events with the clinical study reports that we 
have previously obtained from the European Medicines Agency  
 

• Our analyses relied on the data reported in the systematic review by Cipriani et al. (2018) 
and we did not perform a separate literature search and data extraction; given the flaws we 
have identified, a reliable assessment would need to be based on clinical study reports and 
individual patient data  
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Introduction 
WHO estimates that 300 million people globally suffer from depression, making depression the 
leading cause of disability worldwide.1 In Denmark, 10% of all adults 25 years and older were in 
treatment with antidepressants in 2016.2 In the US, 13% of persons 12 years and older were in 
treatment in 2014, making antidepressants one of the three most commonly used drug classes.1 
Prescriptions for antidepressants cost the National Health Service in the United Kingdom an 
estimated £267 million in 2016.3 Research that guides clinical treatment of depression therefore 
has a potentially important impact on millions of people and on national economies.  
 
The recent network meta-analysis of antidepressants for depression by Cipriani et al.4 is the 
largest meta-analysis of antidepressants to date in terms of included studies and participants. It 
specifically aimed to inform clinical guidelines, patients, physicians and policy makers by 
comparing 21 antidepressants for the treatment of adults with depression. The review’s primary 
outcomes were ‘response rate’ (defined as the number of participants with at least a 50% reduction 
on an observer-rated depression scale) and overall dropout rates. The secondary outcomes were 
depression symptom scores, ‘remission rate’ (defined as the number of participants with an 
observer-rated depression score below a certain threshold), and dropouts due to adverse events. 
Cipriani et al. found that all 21 antidepressants were more effective than placebo, whereas only 
two of the drugs had fewer dropouts compared with placebo. Based on these findings, they4 
ranked the antidepressants according to ‘response rate’ and overall dropout rate and concluded 
that antidepressants were more efficacious than placebo in adults with major depressive disorder. 
The improvement in symptom scores they found were very similar to previous meta-analyses 
(Figure 1), some of which have concluded that the benefit of antidepressants is doubtful.5-8 The 
review received widespread media coverage, largely citing it as finally putting to rest any doubts 
regarding the efficacy of antidepressants,9 10 and the message of antidepressants being effective 
was strongly conveyed by some of the authors in the press,9 adding that the benefits outweigh side 
effects.10   
 
There are many methodological issues and flaws in trials of antidepressant agents,11 of which 
many have been acknowledged for decades.12 Research aiming to inform clinical practice on the 
use of antidepressants for depression must recognise these limitations. We have already 
addressed some of the limitations in the risk of bias assessment in the Cipriani et al. review.13 
However, given the potential implications of Cipriani et al.’s review,4 we here aimed to provide a 
more comprehensive assessment. Specifically, we wished to investigate how the flaws in the 
evidence base were addressed, whether the review’s assessment of the risk of bias within the 
included trials and the evaluation of the certainty of evidence were appropriate and followed the 
authors’ stated methods, and whether the conclusion was supported by the evidence. We 
furthermore aimed to provide empirical evidence on the impact of these methodological flaws by 
using the data reported by Cipriani et al.4  

Methods 
Data collection 

We extracted the review’s risk of bias assessments and descriptive data from the online 
supplement and converted the data to Microsoft Excel format. We downloaded the online dataset4 
and merged the files for our statistical analyses.  
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We cross-referenced the included trials with the clinical study reports that we previously obtained 
from the European Medicines Agency (EMA) in 2010.14 We compared the outcomes of total 
dropout rates and dropouts due to adverse events as reported in the clinical study reports with the 
data reported by Cipriani et al.4  
 
Statistical analyses 
Descriptive analyses were made in Microsoft Excel. We used the statistical software R (version 
3.4.3) for random effects meta-analyses based on the inverse variance method and calculated 
effect sizes as standardised mean differences (SMD) as Hedges’ g with corresponding 95% 
confidence intervals (95% CI). The extent of variation among the intervention effects observed in 
different studies was calculated as Tau2 and the percentage of the variability in effect estimates 
that was due to heterogeneity was calculated as I2. For the comparisons between antidepressants 
and placebo on rating scales, we used the Hartung-Knapp-Sidik-Jonkman approach because it 
results in fewer type I errors than the DerSimonian and Laird approach.15 We based our analyses 
on the number of participants from Cipriani et al.’s ‘efficacy’ analyses.4 In studies with more than 
one drug arm the total number of participants in the placebo group was split evenly between the 
active comparisons and the means and standard deviations were unchanged.16 We did subgroup 
analyses based on the use of a ‘placebo run-in’ study design, sponsorship and publication status, 
according to the trial characteristics published by Cipriani et al.4 

 

Quality assessments 

We evaluated whether Cipriani et al.’s risk of bias assessments were in accordance with the 
Cochrane Handbook,16 as stated by the authors.4 Where the approach differed we compared the 
risk of bias assessment by Cipriani et al.4 with our reassessment following the Cochrane 
Handbook.16 The specific domains (and type of bias) assessed were sequence generation 
(selection bias), allocation sequence concealment (selection bias), blinding of participants and 
personnel (performance bias), blinding of outcome assessment (detection bias), incomplete 
outcome data (attrition bias), selective outcome reporting (reporting bias) and other potential 
sources of bias.16 
We used the Grading of Recommendations Assessment, Development and Evaluation (GRADE)17 
approach to evaluate the certainty of evidence, which, for systematic reviews, reflects the extent of 
confidence that an estimate effect is correct. GRADE considers five domains that affect the quality 
of the evidence: the included trials’ internal risk of bias, inconsistency of the included trials’ results 
and large heterogeneity, indirectness of the evidence due to poor external validity, imprecision of 
the effect estimate and wide confidence intervals, and publication bias.17   
 
Patient involvement 
No patients were involved in the development of the research question, design and implementation 
of the study, or interpretation of the results. 
 

Results 
Risk of bias 
 
Randomisation sequence generation and allocation sequence concealment 
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Cipriani et al.4 judged 426 (82%) and 460 (88%) of the 522 included trials to be of unclear risk of 
bias with respect to randomisation sequence generation and allocation concealment, respectively. 
The remaining trials were of low risk of bias. Trials at high or unclear risk of bias within these two 
domains are likely to report inflated effect estimates, especially of subjective outcomes.18 Cipriani 
et al. did not describe how they assessed the risk of bias in relation to the randomisation sequence 
generation or the allocation concealment, and we were therefore unable to evaluate if their 
methods followed those outlined in the Cochrane Handbook.16 
 
Blinding of participants, personnel and outcome assessment 
Cipriani et al.4 did not use the standard Cochrane categorisation of low, unclear or high risk of bias 
due to a lack of blinding.16 They categorised instead 513 (98%) studies as ‘stated-not tested’ in at 
least one of the three blinding domains, meaning that the trial had stated to be double-blind, but did 
not test the blinding integrity. While this implied the presence of a blinding issue, their 
categorisation did not affect the overall risk of bias assessment4 and it seemed that the ‘stated-not 
tested’ domains were counted as ‘low risk of bias’. Two of the three trials categorised by Cipriani et 
al.4 to be at low risk of bias in the blinding of participants’ domain had tested the blinding integrity 
(S1 Appendix). The blinding was likely compromised in both trials. Adverse effects of 
antidepressants are common and often reveal who receives active medication and who receives 
placebo in a randomised trial. The degree of unblinding is extensive and leads to inflated effect 
estimates,19 and smaller effects have been observed when the trials were better blinded by adding 
atropine to the placebo.20 Given these issues, all placebo-controlled trials should arguably be 
categorised as at least unclear, or perhaps even at high risk of bias.   
 
Incomplete outcome data 

Cipriani et al. rated trials that used an appropriate imputation method as low risk of bias.4 Trials 
that used an ‘inappropriate’ imputation method were rated according to several arbitrary cut-offs: 
When the dropout rates were unbalanced between the arms, defined as more than a 5% difference 
for the head-to-head comparisons and a 10% difference for the placebo comparisons, they were 
rated as high risk of bias. When the dropout rates between the arms were not unbalanced but the 
total dropout rate was more than 20% they were rated unclear, and if the total dropout rate was 
less than 20% they were rated as low risk of bias. This method is not in accordance with the 
Cochrane Handbook, which emphasises that it is not possible to formulate a simple rule for judging 
a study to be at low or high risk of attrition bias in that the risk of bias depends on several factors.16 
Further, the authors did not consider the reasons for dropout, although this is also recommended 
by the Cochrane Handbook.16  
 
According to Cipriani et al. 121 (23%) trials were at high risk of attrition bias, but we could not 
replicate these results. The overall attrition rate was more than 20% in 334 (64%) trials. Using the 
cut-offs defined by Cipriani et al. we found that the dropout rates were unbalanced between the 
arms in 202 trials (39%) and according to the methods described by Cipriani et al.4 they should 
have been rated as high risk of bias unless an “appropriate imputation method” was used. Cipriani 
et al. characterised the last observation carried forward (LOCF) method as inappropriate,21 but 
they did not provide data on the used imputation method in the included trials. We were therefore 
not able to apply Cipriani et al.’s categorisations in our reassessment of the attrition bias. Most 
antidepressant trials use the LOCF imputation method,22 which may lead to an underestimation of 
the variability, a falsely low p-value, and an overestimation of treatment effects.23  

Page 6 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

7 
 

 
Selective outcome reporting 
Cipriani et al.4 judged that 402 (77%) of the 522 trials were of low risk of outcome reporting bias, 
100 (19%) of unclear risk, and 20 (4%) of high risk of bias. Their assessments were based on the 
reporting of the review’s two primary outcomes of ‘response rates’ and overall dropout rates and a 
trial was only rated at high risk of bias in case both outcomes were missing. This is not in 
accordance with the Cochrane Handbook, in which a study-level judgement across all relevant 
outcomes is recommended.16 According to our analyses the review’s three secondary outcomes of 
dropouts due to adverse events, depression symptoms measured on depression symptom scales, 
and ‘remission rates’ were not reported in 93 (18 %) trials, 98 (19%) trials, and 71 (14 %) trials, 
respectively. We found that a total of 182 (35%) trials did not report at least one primary or 
secondary outcome and, following the recommendation by the Cochrane Handbook to consider all 
relevant outcomes, these trials should probably have been rated as high risk of bias.16 Selective 
outcome reporting leads to overestimation of the benefits and underestimation of the harms of 
interventions.24  
 

Other bias domain 
The authors omitted the ‘other bias’ domain from the risk of bias assessment although it is an 
integrated part of Cochrane’s risk of bias tool.16 Relevant biases included in this domain were 
baseline imbalances and design-specific risks of bias for cross-over and cluster randomised trials, 
which were eligible according to the Cipriani et al. protocol,21 although the trial designs were not 
specified in the review.4 Some argue that ‘vested interests’ should also be considered, since 
industry sponsored drug studies lead to more favourable effects than other studies by mechanisms 
that are not explained by the usual bias domains.25 We explored whether industry sponsorship was 
associated with larger effect estimates, by performing random effects meta-analyses of the 
placebo-controlled trials according to sponsorship using the categorisation by Cipriani et al. (S1 
Appendix). We found a lower effect size in trials categorised as “sponsored” (SMD of 0.27 (95% CI: 
0.25 to 0.30, 341 comparisons, 207 trials)) than in trials categorised as “unclear” (SMD of 0.39 
(95% CI: 0.25 to 0.52, 12 comparisons, 10 trials)) and “not sponsored” (SMD of 0.41 (95% CI: 0.31 
to 0.52, 37 comparisons, 36 trials) (p=0.005 for the difference between the three estimates) (Table 
1). 
 
 
Table 1. Random effects pairwise meta-analyses of antidepressants versus placebo.  

 N trials N comparisons ES 95% CI Tau
2
 I

2
 

Overall (SMD) 

Overall 253 390 0.29* 0.27-0.31 0.038 40.1% 

Overall (Mean difference on the HAMD17) 

Overall 109 166 1.97** 1.74-2.21 1.896 27.6% 

Publication status 

Published  196 294 0.33* 0.30-0.35 0.037 40.0% 

Unpublished 57 96 0.15* 0.11-0.19 0.020 0.0% 

‘Placebo run-in’ 

Yes 142 221 0.31* 0.28-0.34 0.043 35.0% 

Unclear 79 120 0.29* 0.25-0.33 0.032 47.6% 
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No 30 46 0.22* 0.16-0.29 0.032 35.5% 

Sponsorship 

Sponsored 207 341 0.27* 0.25-0.30 0.033 35.4% 

Unclear 10 12 0.39* 0.25-0.52 0.026 33.0% 

Not sponsored 36 37 0.41* 0.31-0.52 0.075 55.7% 

ES: effect size; *: standardised mean difference (SMD); **: mean difference on 17-item Hamilton depression rating scale; HAMD17: 17-
item Hamilton depression rating scale; 95% CI: 95% confidence interval; Tau2: estimate of overall heterogeneity; I2: inconsistency. 

 
 
Summary risk of bias assessment 

The authors deviated from Cochrane’s overall risk of bias categorisation of low, unclear or high risk 
of bias,16 by introducing  their own category of ‘moderate’ risk of bias. They classified the trials as 
low risk of bias if none of the domains assessed were rated as high risk of bias and three or less 
were rated as unclear risk; moderate if one domain was rated as high risk of bias or none were 
rated as high risk of bias but four or more were rated as unclear risk; and all other cases were 
rated as high risk of bias.4 This approach is similar to using scales that add up scores for multiple 
items to produce a total, which is discouraged in the Cochrane Handbook.16 The Handbook instead 
recommends an overall qualitative assessment considering the relative importance of different 
domains.16 According to our knowledge, none of their methods are supported by empirical 
evidence. The authors rated 96 (18%) of the 522 trials as low risk of bias, 380 (73%) trials as 
‘moderate’, and 46 (9%) trials as high risk of bias. We were not able to replicate these findings and 
those efforts were made difficult because it was not clear how the blinding domains were rated in 
terms of risk of bias. Given that that the review’s five outcomes were all likely affected by all of the 
risk of bias domains, the qualitative method suggested by the Cochrane Handbook involves 
classifying trials with any ‘high risk of bias’ domains as overall high risk of bias.16 Applying these 
criteria (Cochrane Handbook, Table 8.7.a)16 on Cipriani et al.’s ratings, there was one trial at low 
risk of bias, 383 trials (73%) at unclear risk, and 138 trials (26%) at high risk of bias. When we 
used our classifications for the blinding domains (i.e. all placebo-controlled trials were rated as 
unclear risk of bias, and for the selective outcome reporting domain) there were no (0%) trials at 
low risk of bias, 261 (50%) trials of unclear risk, and 261 (50%) trials of high risk of bias (S1 
Appendix). If the three blinding domains were rated as high risk of bias in the placebo-controlled 
trials, rather than unclear risk of bias, there were no (0%) trials at low risk, 108 trials (21%) of 
unclear risk, and 414 trials (79%) of high risk of bias (S1 Appendix).  
 

Publication bias 
Publication bias of antidepressant trials is pervasive and distorts the evidence base.8 Many 
industry funded antidepressant trials remain unpublished or are inadequately reported.8 Cipriani et 
al.4 included 436 published and 86 unpublished studies, but as many as a thousand antidepressant 
studies may have been conducted.12 We did a random effects meta-analysis of the placebo 
comparisons according to publication status and found that the average effect size was lower in 
unpublished studies (SMD 0.15 (95% CI: 0.11 to 0.19, 96 comparisons, 57 trials)) than in published 
studies (SMD 0.33 (95% CI: 0.30 to 0.35, 294 comparisons, 196 trials) (p<0.0001 for difference 
between the two estimates) (Table 1). Our findings are very similar to those reported by Turner et 
al.8 in 2008 of published versus unpublished antidepressant trials registered by the FDA who found 
an SMD of 0.37 (95% CI: 0.33 to 0.41) for published studies and 0.15 (95% CI: 0.08 to 0.22) for 
unpublished studies. This indicates that the reported effect sizes by Cipriani et al.4 are likely 
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inflated due to publication bias. They correctly downgraded their confidence in the evidence due to 
the risk of publication bias, but it would also have been appropriate to estimate the impact of 
publication bias on their effect estimate. 

 
Trial duration and long-term effects 
Cipriani et al.4 extracted outcome data as close to eight weeks follow-up as possible within an 
interval of four to 12 weeks,4 but they did not provide a rationale for this decision.21 The common 
clinical practice is to prescribe antidepressants for much longer periods. In the Netherlands, 43% of 
SSRI users receive treatment for 15 months or more,26 while 68% of those who use 
antidepressants in the US take them for two years or more, and 25% take them for more than 10 
years.1 Although the short trial duration was acknowledged by the authors as a limitation, the lack 
of clinical relevance of such short follow-up should have been highlighted and the confidence in the 
evidence should have been downgraded one level in the GRADE domain of ‘indirectness’. A more 
appropriate method would have been to extract outcome data according to length of treatment and 
follow-up to assess any change in the treatment effect over time. According to the trial 
characteristics reported by Cipriani et al.4 12 (4%) of the 304 placebo-controlled trials lasted more 
than 12 weeks. However, that figure was misleading because only four of these 12 trials contained 
an uninterrupted double-blind, placebo-controlled phase of more than 12 weeks (S2 Appendix). 
The two placebo-controlled trials with the longest follow-up included 81 participants at 36 weeks 
(S2 Appendix). A further consequence of a short follow-up period is an underestimation of serious 
and non-serious adverse events.27 
 

‘Placebo run-in’ and inclusion of already treated patients 
The ‘placebo run-in’ study design distorts the estimates of benefits and harms (Table 2A). Cipriani 
et al. did not provide a clear definition of a ‘placebo run-in’,21 but they characterised 260 (50%) of 
the 522 included trials as having a ‘placebo run-in’, 182 (35%) trials as unclear, and 80 (15 %) 
trials as having no ‘placebo run-in’.4 We performed random effects meta-analyses of the placebo-
controlled trials according to the use of a ‘placebo run-in’ design and found that the effect sizes 
differed between the groups with an SMD of 0.31 (95% CI: 0.28 to 0.34, 221 comparisons, 142 
trials) in trials with a ‘placebo run-in’, an SMD of 0.29 (95% CI: 0.25 to 0.33, 120 comparisons, 79 
trials) where the use of a ‘placebo run-in’ was unclear, and an SMD of 0.22 (95% CI: 0.16 to 0.29, 
46 comparisons, 30 trials) in trials without a ‘placebo run-in’ (p=0.05 for the difference between the 
three estimates). In a further subgroup analysis of unpublished trials without ‘placebo run-in’ the 
effect size was very small (SMD 0.08, 95% CI: -0.27 to 0.11, 8 comparisons, 5 trials). The use of 
the ‘placebo run-in’ design and its implications were not discussed by Cipriani et al.4 
 
 
Table 2. ‘Placebo run-in’, minimal clinically significant difference, and ‘response’ as an outcome. 

A. ‘Placebo run-in’ and the inclusion of already treated participants distort the benefit-harm 

balance 

Cipriani et al.4 did not provide a definition of ‘placebo run-in’, but it usually involves that the 
participants, before the randomisation, receive placebo, typically for about a week after which non-
adherent participants and those who responded well to the placebo (often called “placebo-
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responders”) are excluded from the trial. Participants already in treatment with antidepressants, 
including the study drug, are virtually always allowed to enter the trial, and commonly all 
participants are tapered off ongoing antidepressant medication during the ‘placebo run-in’. This 
study design may impact the effect estimates of placebo-controlled trials and the benefit/harm 
balance through several mechanisms that favour the drug over placebo: 
 

- Participants treated with the study drug, or a similar drug, prior to inclusion and 
subsequently randomised to the drug will most likely tolerate it and experience fewer harms 
compared to a drug naïve population (reduced harms in the drug group). 

- Participants treated with an antidepressant before the trial and subsequently randomised to 
placebo might experience withdrawal symptoms that can be misinterpreted as signs of 
worsening of the depression or as adverse events.28 Withdrawal symptoms typically occur 
within a few days after discontinuation but there is great clinical variation28 (reduced 
benefits and increased harms in the placebo group). 
 

- Participants already treated with an antidepressant and subsequently randomised to the 
study drug might experience withdrawal symptoms during the placebo run-in that are 
alleviated by the study drug.28 It could be misinterpreted as an improvement of the 
depression (increased benefits in the drug group). 

B. ‘Response rates’ lack clinical meaning   

The ‘response rate’ is usually defined as the number of participants in a randomised clinical trial 
who achieve a reduction of more than 50% of the total score on a standardised observer-rated 
scale for depression, such as the Hamilton depression rating scale or the Montgomery-Åsberg 
rating scale. ‘Non-response’ does not necessarily imply that the participant’s condition has not 
improved, but simply that the improvement is rated to be less than the 50% reduction. The 
difference might be as little as one point on the rating scale between a ‘responder’ and a ‘non-
responder’. Thus, participants classified as ‘non-responders’ may actually have shown substantial 
improvement. The difference in ‘response rates’ between antidepressants and placebo does 
therefore not indicate the difference in the number of participants who have improved, but only the 
difference in the number of participants whose improvement exceeded the arbitrarily defined 
threshold. In addition, by focusing on the number of participants crossing the 50% reduction 
threshold the participants whose conditions deteriorate during the trial are ignored. Therefore, it 
seems more clinically meaningful to look at the average effect estimate of the drug compared to 
placebo. 

C. Minimal clinically relevant difference 

Cipriani et al. reported an overall effect estimate measured as a standardised mean difference of 
0.3 between antidepressants and placebo.4 The British’ National Institute of Health and Clinical 
Excellence suggested in 2004 a difference of three points on the Hamilton depression rating scale, 
or a standardised mean difference of 0.5, as a clinically significant change.5 However, this 
difference was arbitrary and not based on empirical data.29 Leucht et al. used clinical trial data in 
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2013 to suggest that clinicians are unable to detect reductions on the Hamilton depression rating 
scale of three points or less.30 Others have interpreted the same data and suggested that changes 
of seven points or more on the Hamilton scale, corresponding to a standardised mean difference of 
at least 0.875, are necessary for a clinician to detect a minimal clinical improvement.31 We found 
that the mean difference between antidepressants and placebo on the 17-item Hamilton 
depression rating scale (range 0 to 52 points), based on Cipriani et al.’s data,4 was 1.97 points. 
This mean difference falls below what is considered a clinically relevant effect. 

 

 
Dropout as a proxy for harms 
Overall dropout rates and dropouts due to adverse effects were assessed by Cipriani et al. as 
measures of “acceptability” and “tolerability”, respectively, whereas the antidepressants’ actual 
harms and serious and non-serious adverse events were not assessed. It can be meaningful to 
use total dropout rates as a measure of the overall benefit/harm balance, but due to the biases 
introduced by including participants who are already known to tolerate an antidepressant drug and 
the use of a ‘placebo run-in’, this outcome will likely be biased in favour of the active drug (Table 
2A). Furthermore, by not including a careful analysis of the serious harms, which include 
aggression, suicide and death,32 and of specific adverse events, the review provided no basis for 
balancing the benefits and harms, which is essential for informed consent and shared clinical 
decision-making and for evaluating the drugs’ clinical value. Adverse effects of antidepressants are 
common and a recent meta-analysis of 131 trials of SSRIs for depression found an increased risk 
of serious adverse events compared to placebo (OR 1.37; 95% CI: 1.08 to 1.75).6 This is likely an 
underestimate, as only 44 of the 131 included trials reported these data6 and as serious harms, 
including death, of antidepressants are often not reported in published papers.33  
Except for two drugs none of the included antidepressants had statistically significant lower total 
dropout rates than placebo.4 However, Cipriani et al. likely underestimated the antidepressants’ 
total dropout rates since they were missing in 58 (11%) of the trials and the dropout rates due to 
adverse events were missing in 93 (18%) of the trials. A meta-analysis of dropouts in 73 trials 
based on clinical study reports obtained from drug regulators, rather than published data, showed 
that 12% more participants dropped out on antidepressants than on placebo.34  
 
We had access to the clinical study reports for 19 of the 522 trials included in Cipriani et al.’s 
review. The outcomes of total dropout rates and dropout rates due to adverse events were fully 
reported in all 19 clinical study reports. In comparison with those data, total dropout rates or 
dropouts due to adverse events were either not reported or incorrectly reported by Cipriani et al. in 
12 (63%) of the 19 trials: total dropout rates were not reported for two trials and incorrectly reported 
for seven trials; dropouts due to adverse events were not reported for five trials and incorrectly 
reported for three trials (S1 Table).  
 

Lack of patient relevant outcomes 
Patient relevant outcomes such as quality of life and sick leave are rarely measured and reported 
in psychiatric drug trials. Instead, the trials mostly rely on investigator-rated symptom scores, 
although self-rated symptom scales also exist. In a systematic review of SSRIs for depression in 
adults, only six of 131 trials reported quality of life data6 and even clinical study reports are 
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unreliable because of selective reporting of this outcome.34 The inability to cope with daily activities 
and the drugs’ side-effects may be more important to patients than their depressed mood 35 and 
the exclusion of patient-relevant outcomes in the protocol 21 is a major limitation of the evidence 
and of Cipriani et al.’s overall conclusion.4 

 
Clinically irrelevant efficacy outcomes 
The network meta-analysis’ primary efficacy outcome was ‘response rate’ (Table 2B). It is a 
problematic outcome because it lacks clinical relevance and it may create an illusion of clinical 
effectiveness.36 Dichotomisation of outcomes measured on rating scales leads to loss of statistical 
power, and it increases the risk of false positive results37 and spuriously inflated effect sizes.36 
Therefore, methodologists discourage the use of such dichotomised outcomes and they should 
generally be avoided when rating scale data are available.37 These issues also apply to the 
review’s secondary outcome of ‘remission rates’. The choice made by Cipriani et al.4 to report only 
the relative odds ratios and not the trials’ absolute ‘response rates’ has been criticised.38 However, 
even the absolute ‘response rates’ are of limited clinical relevance. Cipriani et al.4 did not address 
the problems related to ‘response’ and ‘remission rates’. 
 

Statistical versus clinical significance 
Cipriani et al.4 also reported the standardised mean difference (SMD) on symptom rating scales, 
which is more meaningful than the dichotomised outcomes.36 37 They reported an overall SMD for 
antidepressants versus placebo of 0.30 (95% credible interval: 0.26 to 0.34), but the number of 
trials and comparisons were unclear.5 We found a similar overall SMD for antidepressants versus 
placebo for the direct pair-wise comparisons of 0.29 (95% CI: 0.27 to 0.31, 390 comparisons, 253 
studies) (Table 1). These effect estimates are statistically significant, but below what is considered 
a clinically relevant effect (Table 2C). We also calculated an overall mean difference for the trials 
that reported endpoint or change scores on the 17-item Hamilton depression rating scale, which 
was the most commonly used scale in the included trials (S2 Table). The mean difference between 
antidepressants and placebo was 1.97 points (95% CI: 1.74 to 2.21, 166 comparisons, 109 trials) 
on the 17-item Hamilton depression rating scale (range 0 to 52) (Table 1). This mean difference on 
the Hamilton scale also falls below what is considered a clinically relevant effect (Table 2C). 
Cipriani et al. did not discuss the clinical significance of their reported effect size.4  
 

Selected, non-representative study populations 
Antidepressant trials typically have extensive exclusion criteria that limit their external validity. 
These include psychiatric comorbidities, alcohol abuse, long duration of illness, and ‘non-response’ 
to previous antidepressant treatment.39 The majority of patients in a clinical setting would not be 
eligible to enter randomised trials due to such exclusion criteria,40 and the evidence coming from 
these trials is therefore of limited relevance. Furthermore, the exclusion of previous ‘non-
responders’ and inclusion of those who are expected to respond more favourably to treatment may 
bias the trials (Table 2A). These issues were not considered by Cipriani et al.4 but should arguably 
have resulted in downgrading of the confidence in the evidence in the GRADE domain of 
indirectness.17 

 
The certainty of the evidence 
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Cipriani et al.4 assessed the certainty of evidence for the two main outcomes using the GRADE 
approach adapted for network meta-analyses. They provided the GRADE results for the head-to-
head comparisons, but we were unable to find the results for the placebo comparisons.4  
Following the issues related to the quality of the evidence, the certainty of evidence for the placebo 
comparisons should arguably be downgraded two levels due to a ‘high risk’ of bias, two levels in 
the domain of ‘indirectness’ due to short trial lengths, strict inclusion criteria and the use of ‘placebo 
run-in’, in addition to downgrading one level due to publication bias as acknowledged by Cipriani et 
al.4 Downgrading due to the indirectness of the network meta-analysis’ methodology should also 
be considered.41 Taken together, the certainty of evidence should be ‘very low’.17 

Discussion 
We have identified several important biases that were not taken into account in the systematic 
review by Cipriani et al.4 We showed that the reported effect of antidepressants over placebo 
measured on depression rating scales was small and likely inflated by several methodological 
flaws in the trials. For the first time, we showed that the ‘placebo run-in’ study design appears to 
work towards producing inflated effect sizes, in addition to publication bias and other flaws. 
Further, we showed that the outcome data reported by Cipriani et al. differed from the clinical study 
reports and that their risk of bias assessment did not follow the methods outlined in the Cochrane 
Handbook. Finally, we found that the certainty of evidence for antidepressants versus placebo for 
all outcomes assessed should be very low. Taken together, the evidence does not support 
definitive conclusions regarding the efficacy of antidepressants for depression in adults, including 
whether they are more efficacious than placebo for depression.  
 
Previous meta-analyses (Figure 1) have found similar improvement in symptom scores as Cipriani 
et al.4 Several of these reviews have considered carefully the methodological flaws, assessed the 
harms, and have drawn different conclusions.5-7 We found that Cipriani et al. did not assess the 
risk of bias in accordance with the Cochrane Handbook as stated 4 and their results were non-
transparently presented. While the authors should be commended for sharing their data, most of 
the review’s results cannot be reproduced because basic information, such as the number of 
included studies, arms and participants for each meta-analysis, was not reported. The network 
meta-analysis methodology may hold some promise, but only in areas where clearly effective 
interventions exist and need to be ranked., and the many statistical options should never 
overshadow an initial critical assessment of the evidence and a clear presentation of the results. It 
seems misleading to rank the antidepressants when we have very low confidence in the evidence. 
Interestingly, our pairwise meta-analysis of improvement on symptom scores yielded very similar 
results to those reported by Cipriani et al. The added benefit of the network meta-analysis 
methodology therefore seems unclear.4 
 
We found that the evidence base consists of mainly short-term trials (12 weeks or less) with no 
evidence for treatment beyond 36 weeks although most patients are treated for years.1 26 Further, 
the apparent effect of antidepressants reported in the review by Cipriani et al.4 measured on 
investigator-rated symptom scales was small and likely not clinically relevant. Observational 
studies also indicate that the effectiveness of antidepressants in practice is very low: In the large, 
publicly funded, Sequenced Treatment Alternatives to Relieve Depression (STAR*D) study, only 
3% of the 4041 enrolled patients were considered “in remission” after one year.42 The recent 
finding based on clinical study reports of randomised trials that more participants drop out on 
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antidepressants than on placebo,34 further suggests that the benefits of antidepressants may not 
outweigh the harms. 
 
Our findings showed that Cipriani et al.’s data4 were inaccurate, and their estimates may therefore 
be incorrect because they relied on published data. It may be perceived as a limitation that we 
relied on the data by Cipriani et al. and did not perform our own separate systematic literature 
search and data extraction. Considering the multiple methodological flaws we have identified, it 
would be necessary to analyse data based on clinical study reports and individual patient data to 
make a reliable assessment of the benefits and harms of antidepressants because they are the 
most reliable source of trial data.43 There are also some limitations to our sponsorship subgroup 
analysis: While industry sponsored studies have been found to report favourable efficacy results 
more often than non-industry sponsored studies,25 our analysis showed that industry sponsored 
trials reported a lower effect estimate of antidepressants compared to placebo than non-industry 
sponsored trials on investigator-rated depression symptom scales. However, there were important 
differences between the two subgroups that likely contributed to the observed difference (S1 
Figure). Non-industry sponsored trials were smaller and older than industry sponsored trials and 
almost all of the non-industry sponsored trials included by Cipriani et al. were published. 
 
Our results highlight that the many hundreds of placebo-controlled trials of antidepressants have 
not addressed the most important, patient-relevant questions regarding antidepressants’ benefits 
and harms. Although this has been known for years,12 it has not led to changes in research 
practice. Erroneous conclusions that antidepressants are efficacious for depression have the effect 
that they may prevent people suffering from depression from seeking other solutions to alleviate 
their condition, such as psychotherapy and dealing with psychosocial stressors, and they may stall 
funding and research of such treatment modalities. Importantly, such conclusions may also lead to 
a loss of interest in providing a better evidence base to determine the true clinical value of 
antidepressants.   
 
Our review has two implications. First, the review by Cipriani et al.4 and its conclusion should be 
carefully revisited. In the light of our findings the review should not inform clinical practice. Second, 
our reanalysis has highlighted the need for a radical change in the way antidepressant trials are 
being conducted, reported, and interpreted. We hope that doctors, patients, peers, and politicians 
will consider the limitations of the current evidence of antidepressants for depression that we have 
presented and collectively act accordingly. This involves informing the patients about the limitations 
of the current evidence, thus providing a basis for a true informed consent, and working toward a 
better evidence base for the use of antidepressants in the treatment of depression. To get reliable 
answers about the antidepressants’ benefits and harms in adults with depression we need large-
scale, industry-independent, and better blinded, long-term trials of drug naïve participants, with 
patient-relevant outcomes rather than ranking scales.  
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Figure legends 
 

Figure 1. Previous meta-analyses reporting effect sizes for antidepressants versus placebo 

in adults. 

Data are reported as standardised mean differences with 95% confidence intervals. 
NICE 20045: SSRIs. Kirsch 20087: ‘New generation’ antidepressants. Turner 20088: All 
antidepressants. Arroll 200944: Antidepressants for depression in primary care. Data represent a 
pooled estimate of tricyclic antidepressants and SSRIs versus placebo, fixed effects model. 
Fournier 201045: All antidepressants. Data represent pooled estimate from three groups of severity 
(mild to moderate, severe, very severe), fixed effects model. Gibbons 201246: Fluoxetine and 
venlafaxine. Jakobsen 20176: SSRIs. The effect size of mean change scores. Cipriani 20184: All 
antidepressants. 
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Figure 1. Previous meta-analyses reporting effect sizes for antidepressants versus placebo in 
adults.

Data are reported as standardised mean differences with 95% confidence intervals.NICE 20045: SSRIs. 
Kirsch 20087: ‘New generation’ antidepressants. Turner 20088: All antidepressants. Arroll 200944: 

Antidepressants for depression in primary care. Data represent a pooled estimate of tricyclic antidepressants 
and SSRIs versus placebo, fixed effects model. Fournier 201045: All antidepressants. Data represent pooled 

estimate from three groups of severity (mild to moderate, severe, very severe), fixed effects model. 
Gibbons 201246: Fluoxetine and venlafaxine. Jakobsen 20176: SSRIs. The effect size of mean change 

scores. Cipriani 20184: All antidepressants. 
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S1 Figure. A Size of placebo-controlled trials in the review by Cipriani et al.1 according to sponsorship. 
 

 
 
 

 
 
 

S1 Figure. Sponsorship status of placebo-controlled trials in the review by Cipriani et al.1   
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S1 Figure. C Sponsorship of placebo-controlled trials in the review by Cipriani et al.1 according to publication 
year. 
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S1 Table. Comparison between the outcomes of total dropout rates and dropouts due to adverse events as 
reported by Cipriani et al.1 and the data reported in the clinical study reports. 

Trial ID (From Cipriani et al. dataset) 

Total dropouts reported 

by Cipriani et al. 

compared with clinical 

study reports* 

Dropouts due to adverse events 

reported by Cipriani et al. 

compared with clinical study 

reports** 

Goldstein2002 (HMAQ - Study Group A) Match Match 

Study F1J-MC-HMAQ - Study Group B (starting page in 

the pdf document: 147) 
Match Not reported 

Goldstein2004a (HMAT - Study Group A, ID#4091) Discrepancy Match 

Goldstein2004b (HMAT  - Study Group B, ID#4091) Match Discrepancy 

Detke2004 (HMAY Study Group A) Match Match 

Perahia2006 (HMAY - Study Group B) Match Match 

Detke2002a (HMBH -  Study Group A) Match Match 

Detke2002b (HMBH - Study Group B) Match Discrepancy 

0600B-367 Not reported Not reported 

0600B1-384 Discrepancy Discrepancy 

VEN 600A-303 (FDA) Discrepancy Match 

Cunningham1994 (VEN 600A-302 FDA) Discrepancy Match 

VEN 600A-313 (FDA) Discrepancy Match 

0600A1-372 Not reported Not reported 

Thase1997 (VEN XR 209 FDA) Match Match 

Rudolph1998 (VEN 600A-203 (FDA) Match Match 

SER 101 (FDA) Match Not reported 

Fabre1995 (SER 103 FDA) Match Match 

SER 310 (FDA) Discrepancy Not reported 

*Our comparison considered all treatment arms in the trials. If data for all arms matched, we assigned an assessment of 
‘match’; if data for any arm differed but were reported, we  assigned an assessment of ‘discrepancy’; if data for any arm was 
not reported, we assigned an assessment of ‘not reported’. 
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S2 Table. Rating scales used in the included placebo-controlled trials (n = 304).1 
Scale Number of trials Number of treatment arms 

HAMD17 137 198 

HAMD21 92 139 

HAMD24 13 22 

HAMD29 1 2 

HAMD31 1 2 

HAMD unspecified 22 25 

IDS-IVR-30 1 1 

MADRS 29 50 

NA 8 12 

NA: not available; HAMD17: 17-item Hamilton depression rating scale; IDS-IVR-30: 30-item Inventory of Depressive Symptomatology-
Self Report; MADRS: Montgomery-Åsberg Depression Rating Scale. 
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Risk of bias  
 
Blinding of the participants 
Cipriani et al.1 classified three 2-4 out of the 522 trials as being at low risk of bias in the “blinding of 
participants” domain: 

Brunoni et al.2 tested the blinding, by asking the participants who completed the trial to guess their allocation. 
They reported that 39 (75%) of 52 participants on placebo, and 29 (58%) of 50 participants on sertraline 
were able to correctly guess their allocation. Brunoni et al. suggested that the results were “driven by clinical 
improvement… rather than blinding failure” 2. We disagree and would categorise this trial at high risk of 
blinding bias of the participants.  
 
Edwards et al.3 did not describe how and when they tested the blinding, and two of the included participants 
were not asked. They reported that 12 (60%) of 20 participants on placebo and 12 (63%) of 19 participants 
on paroxetine were able to correctly guess their treatment allocation. Edwards et al. concluded that their 
results “confirmed the blindness of the study”, but we would categorise the trial to be at unclear risk of bias. 
 
Schatzberg et al.4 did not test the blinding, and it is unclear why this trial was rated at low risk of bias, rather 
than the “stated but not tested” categorisation. 
 

Other bias domain 
While Cipriani et al.1 categorised each arm individually according to sponsorship, we considered 
sponsorship on the study level: trials with any sponsored arm (as categorised by Cipriani et al.1) 
were categorised as “sponsored”; of the remaining trials, those with any arms categorised as 
“unclear” we labelled “unclear” and the remaining trials were categorised “not-sponsored”.  
 
Summary risk of bias assessments 
Criteria for assessments 
To categorise the 522 trials included by Cipriani et al.1, we followed the Cochrane Handbook’s criteria for an 
overall risk of bias assessment.5 Each domain in the risk of bias tool likely affects all five included outcomes 
assessed by Cipriani et al., and we therefore considered all bias domains as “key domains”, according to 
table 1. 

 

Table 1. Criteria for overall risk of bias assessment.  

Low risk of bias All key domains classified as low risk of bias 

Unclear risk of bias 
One or more key domains classified as unclear risk of bias, and no domains classified as high risk of 
bias. 

High risk of bias One or more key domains classified as high risk of bias 

 

We collapsed the three blinding domains in our Excel dataset and used the following criteria for our 
categorisation: All placebo-controlled trials were classified as unclear risk of bias in the main analysis and as 
high risk of bias in the sensitivity analysis. Trials that only contained head-to-head antidepressant arms, and 
no placebo arm, were rated as low risk of bias if the three blinding domains were rated as ‘low’ or ‘stated but 
not tested’ by Cipriani et al.1. We rated the collapsed blinding domain as unclear risk of bias, if one or more 
of the blinding domains were rated as unclear by Cipriani et al. Trials with missing data for any of the five 
included outcomes were categorised as high risk of bias. For the remaining bias domains, we adopted the 
categorisations by Cipriani et al.1. Our results are compared with Cipriani et al.’s in table 2. 
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Table 2. Comparison of the overall risk of bias assessments. 

Cipriani et al. overall 
assessment 

Our overall assessments 

Cochrane 
categorisation 

Sensitivity analysis 
using the Cipriani et al. 

categorisation 
Our assessment 

Sensitivity 
analysis of the 

blinding domains  

Low risk 
46 trials 

(9%) 
Low 1 trial (0.2%) 0 trials (0%) 0 trials (0%) 

“Moderate” 
risk 

380 trials 
(73%) 

Unclear 383 trials (73%) 261 trials (50%) 108 (21%) 

High risk 
96 trials 
(18%) 

High 138 trials (26%) 261 trials (50%) 414 (79%) 
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Trial duration and long-term effect estimates 
Overall trial length 
According to the trial characteristics by Cipriani et al.1 492 (94%) of the 522 included trials lasted between 
four and 12 weeks (figure 1), 28 trials (5%) lasted more than 12 weeks, and the trial duration was unclear for 
two trials (table 3). 

 

Figure 1. All 522 trials arranged into three follow-up periods according to Cipriani et al.’s trial characteristics: 
Four to 12 weeks (the period used by Cipriani et al.), 13 to 24 weeks, and 25 to 36 weeks 1. 

 
Longer-term placebo-controlled trials 
Of the 28 trials lasting more than 12 weeks, 12 trials had a placebo-controlled arm (table 3) and 16 were 
head-to-head trials. However, upon closer examination, eight of the 12 placebo-controlled trials consisted of 
several ‘phases’ and only four trials contained a continuous randomised placebo-controlled phase of more 
than 12 weeks (table 4). It is unclear why Cipriani et al.1 did not list the correct trial length characteristics, 
since the various extension phases were clearly described in the available documents, also for the 
unpublished trials.  

 

Table 3. All 522 trials arranged according to the trial length characteristics by Cipriani et al. 1. 

Trial length according to Cipriani et al. 
1 (N = 522) 

Trials without a placebo arm (N) Placebo-controlled trials (N) 

4 weeks 9  39  

5 weeks 11  4  

6 weeks 92  100  

7 weeks 9  0  

8 weeks 59  118  

9 weeks 3  2  

10 weeks 4  10  

12 weeks 14  18 

13 weeks 1  1  

16 weeks 2  2  

24 weeks 0 1  
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25 weeks 9  6  

26 weeks 3  0  

36 weeks 1 0  

Trial length unknown 0  2  

Total  218  304  

 

 
Table 4. Longer-term placebo-controlled trials (trial length of more than 12 weeks). 

Trial Drug arm 1 Drug arm 2 

Trial length 
according to 
Cipriani et al. 

(weeks) 

Actual trial 
length 

(weeks) 

Study design and 
phases 

Oakes 2012a 2 duloxetine - 36 36 - 

Oakes 2012b 2 duloxetine - 36 36 - 

CL3-20098-022 3 agomelatine fluoxetine 24 6 + 18  

“Optional double-blind 
placebo-controlled 

extension” (page 24) for 
“responders to treatment” 

(page 26) 
 

CL3-20098-023 3  agomelatine paroxetine 24 6 + 18 

“Optional double-blind 
placebo-controlled 

extension” (page 24) for 
“W6 responders” (page 

26) 

CL3-20098-024 3  agomelatine fluoxetine 24 6 + 18 

“Optional double-blind 
placebo-controlled 

extension” (page 24) for 
“responders to treatment 

at W6” (page 26) 

CL3-20098-026 3  agomelatine - 24 6 + 18 
“18-week extension 

period” of “responders at 
W6” (page 42) 

CL3-20098-070 4  agomelatine - 24 8 + 16 
16-week extension period 

for responders 

Robinson 2014 5 duloxetine - 24 12 + 12 
From week 12 to 20 

placebo rescue or dose 
increase were available 

Lopez-Rodriguez 
2004 6 

fluoxetine - 20 20 - 

Barber 2011 7 sertraline - 16 8 + 8  
Non-responders on 

sertraline were switched to 
venlafaxin ER at week 8 

Dimidjian 2006 8 paroxetine - 16 8 + 8 

The blind was broken at 
week 8 and the placebo 
arm was offered other 

treatments 

Lecrubier 1997 9 venlafaxine - 13 13 - 
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Abstract
Objectives
To investigate whether the conclusion of a recent systematic review and network meta-analysis 
(Cipriani et al. 2018) that antidepressants are more efficacious than placebo for adult depression was 
supported by the evidence. 

Design
Reanalysis of a systematic review, with meta-analyses.

Data sources
522 trials (116 477 participants) as reported in the systematic review by Cipriani et al. (2018) and 
clinical study reports for 19 of these trials.

Analysis
We used the Cochrane Handbook’s risk of bias tool and the Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) approach to evaluate the risk of bias and the 
certainty of evidence, respectively. The impact of several study characteristics and publication status 
was estimated using pair-wise subgroup meta-analyses. 

Results
Several methodological limitations in the evidence base of antidepressants were either unrecognised 
or underestimated in the systematic review by Cipriani et al (2018). The effect size for antidepressants 
versus placebo on investigator-rated depression symptom scales was higher in trials with a ‘placebo 
run-in’ study design compared to trials without a ‘placebo run-in’ design (p = 0.05). The effect size of 
antidepressants was higher in published trials compared to unpublished trials (p < 0.0001). The 
outcome data reported by Cipriani et al. differed from the clinical study reports in 12 (63%) of 19 trials. 
The certainty of the evidence for the placebo-controlled comparisons should be very low according to 
GRADE due to a high risk of bias, indirectness of the evidence, and publication bias. The mean 
difference between antidepressants and placebo on the 17-item Hamilton depression rating scale 
(range 0 to 52 points) was 1.97 points (95% CI: 1.74 to 2.21).

Conclusions
The evidence does not support definitive conclusions regarding the benefits of antidepressants for 
depression in adults. It is unclear whether antidepressants are more efficacious than placebo.  
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Strengths and limitations of this study
 Empirical evidence was provided showing how many biases and methodological limitations in 

the evidence base for antidepressants for depression affect the apparent effect size for 
antidepressants

 For the first time, the impact of the ‘placebo run-in’ study design on the apparent effect size for 
antidepressants compared with placebo was estimated 

 We reported the effect estimate of antidepressants compared with placebo as a mean 
difference on the investigator-rated Hamilton depression rating scale to provide an outcome 
measure that can be easily interpreted by patients and clinicians

 When possible, we compared the data reported by Cipriani et al. (2018) on the outcomes of 
total dropouts and dropouts due to adverse events with the clinical study reports that we have 
previously obtained from the European Medicines Agency 

 Our analyses relied on the data reported in the systematic review by Cipriani et al. (2018) and 
we did not perform a separate literature search and data extraction; given the methodological 
limitations we have identified, a reliable assessment would need to be based on clinical study 
reports and individual patient data 
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Introduction
WHO estimates that 300 million people globally suffer from depression, making depression the leading 
cause of disability worldwide.1 In Denmark, 10% of all adults 25 years and older were in treatment with 
antidepressants in 2016.2 In the US, 13% of persons 12 years and older were in treatment in 2014, 
making antidepressants one of the three most commonly used drug classes.1 Prescriptions for 
antidepressants cost the National Health Service in the United Kingdom an estimated £267 million in 
2016.3 Research that guides clinical treatment of depression therefore has a potentially important 
impact on millions of people and on national economies. 

The recent network meta-analysis of antidepressants for depression by Cipriani et al.4 is the largest 
meta-analysis of antidepressants to date in terms of included studies and participants. It specifically 
aimed to inform clinical guidelines, patients, physicians and policy makers by comparing 21 
antidepressants for the treatment of adults with depression. The review’s primary outcomes were 
‘response rate’ (defined as the number of participants with at least a 50% reduction on an observer-
rated depression scale) and overall dropout rates. The secondary outcomes were depression 
symptom scores, ‘remission rate’ (defined as the number of participants with an observer-rated 
depression score below a certain threshold), and dropouts due to adverse events. Cipriani et al. found 
that all 21 antidepressants were more effective than placebo, whereas only two of the drugs had fewer 
dropouts compared with placebo. Based on these findings, they4 ranked the antidepressants 
according to ‘response rate’ and overall dropout rate and concluded that antidepressants were more 
efficacious than placebo in adults with major depressive disorder. The improvement in symptom 
scores they found were very similar to previous meta-analyses (Figure 1), some of which have 
concluded that the benefit of antidepressants is doubtful.5-8 The review received widespread media 
coverage, largely citing it as finally putting to rest any doubts regarding the efficacy of 
antidepressants,9 10 and the message of antidepressants being effective was strongly conveyed by 
some of the authors in the press,9 adding that the benefits outweigh side effects.10  

There are many methodological limitations in trials of antidepressant agents,11 of which many have 
been acknowledged for decades.12 Research aiming to inform clinical practice on the use of 
antidepressants for depression must recognise these limitations. We have already addressed some of 
the limitations in the risk of bias assessment in the Cipriani et al. review.13 However, given the 
potential implications of Cipriani et al.’s review,4 we here aimed to provide a more comprehensive 
assessment. Specifically, we wished to investigate how the methodological limitations in the evidence 
base were addressed, whether the review’s assessment of the risk of bias within the included trials 
and the evaluation of the certainty of evidence were appropriate and followed the authors’ stated 
methods, and whether the conclusion was supported by the evidence. We furthermore aimed to 
provide empirical evidence on the impact of these methodological limitations by using the data 
reported by Cipriani et al.4 

Methods
Data collection
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We extracted the review’s risk of bias assessments and descriptive data from the online supplement 
and converted the data to Microsoft Excel format. We downloaded the online dataset4 and merged the 
files for our statistical analyses. 
We cross-referenced the included trials with the clinical study reports that we previously obtained from 
the European Medicines Agency (EMA) in 2010.14 We compared the outcomes of total dropout rates 
and dropouts due to adverse events as reported in the clinical study reports with the data reported by 
Cipriani et al.4 

Statistical analyses
Descriptive analyses were made in Microsoft Excel. We used the statistical software R (version 3.4.3) 
for random effects meta-analyses based on the inverse variance method and calculated effect sizes 
as standardised mean differences (SMD) as Hedges’ g with corresponding 95% confidence intervals 
(95% CI). The extent of variation among the intervention effects observed in different studies was 
calculated as Tau2 and the percentage of the variability in effect estimates that was due to 
heterogeneity was calculated as I2. For the comparisons between antidepressants and placebo on 
rating scales, we used the Hartung-Knapp-Sidik-Jonkman approach because it results in fewer type I 
errors than the DerSimonian and Laird approach.15 We based our analyses on the number of 
participants from Cipriani et al.’s ‘efficacy’ analyses.4 In studies with more than one drug arm the total 
number of participants in the placebo group was split evenly between the active comparisons and the 
means and standard deviations were unchanged.16 We did subgroup analyses based on the use of a 
‘placebo run-in’ study design, sponsorship and publication status, according to the trial characteristics 
published by Cipriani et al.4

Quality assessments
We evaluated whether Cipriani et al.’s risk of bias assessments were in accordance with the Cochrane 
Handbook,16 as stated by the authors.4 Where the approach differed we compared the risk of bias 
assessment by Cipriani et al.4 with our reassessment following the Cochrane Handbook.16 The specific 
domains (and type of bias) assessed were sequence generation (selection bias), allocation sequence 
concealment (selection bias), blinding of participants and personnel (performance bias), blinding of 
outcome assessment (detection bias), incomplete outcome data (attrition bias), selective outcome 
reporting (reporting bias) and other potential sources of bias.16

We used the Grading of Recommendations Assessment, Development and Evaluation (GRADE)17 
approach to evaluate the certainty of evidence, which, for systematic reviews, reflects the extent of 
confidence that an estimate effect is correct. GRADE considers five domains that affect the quality of 
the evidence: the included trials’ internal risk of bias, inconsistency of the included trials’ results and 
large heterogeneity, indirectness of the evidence due to poor external validity, imprecision of the effect 
estimate and wide confidence intervals, and publication bias.17  

Patient involvement
No patients were involved in the development of the research question, design and implementation of 
the study, or interpretation of the results.
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Results
Risk of bias

Randomisation sequence generation and allocation sequence concealment
Cipriani et al.4 judged 426 (82%) and 460 (88%) of the 522 included trials to be of unclear risk of bias 
with respect to randomisation sequence generation and allocation concealment, respectively. The 
remaining trials were of low risk of bias. Trials at high or unclear risk of bias within these two domains 
are likely to report inflated effect estimates, especially of subjective outcomes.18 Cipriani et al. did not 
describe how they assessed the risk of bias in relation to the randomisation sequence generation or 
the allocation concealment, and we were therefore unable to evaluate if their methods followed those 
outlined in the Cochrane Handbook.16

Blinding of participants, personnel and outcome assessment
Cipriani et al.4 did not use the standard Cochrane categorisation of low, unclear or high risk of bias 
due to a lack of blinding.16 They categorised instead 513 (98%) studies as ‘stated-not tested’ in at 
least one of the three blinding domains, meaning that the trial had stated to be double-blind, but did 
not test the blinding integrity. While this implied the presence of a blinding issue, their categorisation 
did not affect the overall risk of bias assessment4 and it seemed that the ‘stated-not tested’ domains 
were counted as ‘low risk of bias’. Two of the three trials categorised by Cipriani et al.4 to be at low risk 
of bias in the blinding of participants’ domain had tested the blinding integrity (S1 Appendix). The 
blinding was likely compromised in both trials. Adverse effects of antidepressants are common and 
often reveal who receives active medication and who receives placebo in a randomised trial. The 
degree of unblinding is extensive and leads to inflated effect estimates,19 and smaller effects have 
been observed when the trials were better blinded by adding atropine to the placebo.20 Given these 
issues, all placebo-controlled trials of antidepressants should arguably be categorised as at least 
unclear, or perhaps even at high risk of bias.  

Incomplete outcome data
Cipriani et al. rated trials that used an appropriate imputation method as low risk of bias.4 Trials that 
used an ‘inappropriate’ imputation method were rated according to several arbitrary cut-offs: When the 
dropout rates were unbalanced between the arms, defined as more than a 5% difference for the head-
to-head comparisons and a 10% difference for the placebo comparisons, they were rated as high risk 
of bias. When the dropout rates between the arms were not unbalanced but the total dropout rate was 
more than 20% they were rated unclear, and if the total dropout rate was less than 20% they were 
rated as low risk of bias. This method is not in accordance with the Cochrane Handbook, which 
emphasises that it is not possible to formulate a simple rule for judging a study to be at low or high risk 
of attrition bias in that the risk of bias depends on several factors.16 Further, the authors did not 
consider the reasons for dropout, although this is also recommended by the Cochrane Handbook.16 

According to Cipriani et al. 121 (23%) trials were at high risk of attrition bias, but we could not replicate 
these results. The overall attrition rate was more than 20% in 334 (64%) trials. Using the cut-offs 
defined by Cipriani et al. we found that the dropout rates were unbalanced between the arms in 202 
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trials (39%) and according to the methods described by Cipriani et al.4 they should have been rated as 
high risk of bias unless an “appropriate imputation method” was used. Cipriani et al. characterised the 
last observation carried forward (LOCF) method as inappropriate,21 but they did not provide data on 
the used imputation method in the included trials. We were therefore not able to apply Cipriani et al.’s 
categorisations in our reassessment of the attrition bias. Most antidepressant trials use the LOCF 
imputation method,22 which may lead to an underestimation of the variability, a falsely low p-value, and 
an overestimation of treatment effects.23 

Selective outcome reporting
Cipriani et al.4 judged that 402 (77%) of the 522 trials were of low risk of outcome reporting bias, 100 
(19%) of unclear risk, and 20 (4%) of high risk of bias. Their assessments were based on the reporting 
of the review’s two primary outcomes of ‘response rates’ and overall dropout rates and a trial was only 
rated at high risk of bias in case both outcomes were missing. This is not in accordance with the 
Cochrane Handbook, in which a study-level judgement across all relevant outcomes is 
recommended.16 According to our analyses the review’s three secondary outcomes of dropouts due to 
adverse events, depression symptoms measured on depression symptom scales, and ‘remission 
rates’ were not reported in 93 (18 %) trials, 98 (19%) trials, and 71 (14 %) trials, respectively. We 
found that a total of 182 (35%) trials did not report at least one primary or secondary outcome and, 
following the recommendation by the Cochrane Handbook to consider all relevant outcomes, these 
trials should probably have been rated as high risk of bias.16 Selective outcome reporting leads to 
overestimation of the benefits and underestimation of the harms of interventions.24 

Other bias domain
The authors omitted the ‘other bias’ domain from the risk of bias assessment although it is an 
integrated part of Cochrane’s risk of bias tool.16 Relevant biases included in this domain were baseline 
imbalances and design-specific risks of bias for cross-over and cluster randomised trials, which were 
eligible according to the Cipriani et al. protocol,21 although the trial designs were not specified in the 
review.4 Some argue that ‘vested interests’ should also be considered, since industry sponsored drug 
studies lead to more favourable effects than other studies by mechanisms that are not explained by 
the usual bias domains.25 We explored whether industry sponsorship was associated with larger effect 
estimates, by performing random effects meta-analyses of the placebo-controlled trials according to 
sponsorship using the categorisation by Cipriani et al. (S1 Appendix). We found a lower effect size in 
trials categorised as “sponsored” (SMD of 0.27 (95% CI: 0.25 to 0.30, 341 comparisons, 207 trials)) 
than in trials categorised as “unclear” (SMD of 0.39 (95% CI: 0.25 to 0.52, 12 comparisons, 10 trials)) 
and “not sponsored” (SMD of 0.41 (95% CI: 0.31 to 0.52, 37 comparisons, 36 trials) (p=0.005 for the 
difference between the three estimates) (Table 1).

Table 1. Random effects pairwise meta-analyses of antidepressants versus placebo. 

N trials N comparisons ES 95% CI Tau2 I2

Overall (SMD)

Overall 253 390 0.29* 0.27-0.31 0.038 40.1%
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Overall (Mean difference on the HAMD17)

Overall 109 166 1.97** 1.74-2.21 1.896 27.6%

Publication status

Published 196 294 0.33* 0.30-0.35 0.037 40.0%

Unpublished 57 96 0.15* 0.11-0.19 0.020 0.0%

‘Placebo run-in’

Yes 142 221 0.31* 0.28-0.34 0.043 35.0%

Unclear 79 120 0.29* 0.25-0.33 0.032 47.6%

No 30 46 0.22* 0.16-0.29 0.032 35.5%

Sponsorship

Sponsored 207 341 0.27* 0.25-0.30 0.033 35.4%

Unclear 10 12 0.39* 0.25-0.52 0.026 33.0%

Not sponsored 36 37 0.41* 0.31-0.52 0.075 55.7%
ES: effect size; *: standardised mean difference (SMD); **: mean difference on 17-item Hamilton depression rating scale; HAMD17: 17-item 
Hamilton depression rating scale; 95% CI: 95% confidence interval; Tau2: estimate of overall heterogeneity; I2: inconsistency.

Summary risk of bias assessment
The authors deviated from Cochrane’s overall risk of bias categorisation of low, unclear or high risk of 
bias,16 by introducing  their own category of ‘moderate’ risk of bias. They classified the trials as low 
risk of bias if none of the domains assessed were rated as high risk of bias and three or less were 
rated as unclear risk; moderate if one domain was rated as high risk of bias or none were rated as 
high risk of bias but four or more were rated as unclear risk; and all other cases were rated as high 
risk of bias.4 This approach is similar to using scales that add up scores for multiple items to produce a 
total, which is discouraged in the Cochrane Handbook.16 The Handbook instead recommends an 
overall qualitative assessment considering the relative importance of different domains.16 The authors 
rated 96 (18%) of the 522 trials as low risk of bias, 380 (73%) trials as ‘moderate’, and 46 (9%) trials 
as high risk of bias. We were not able to replicate these findings and those efforts were made difficult 
because it was not clear how the blinding domains were rated in terms of risk of bias. Given that that 
the review’s five outcomes were all likely affected by all of the risk of bias domains, the qualitative 
method suggested by the Cochrane Handbook involves classifying trials with any ‘high risk of bias’ 
domains as overall high risk of bias.16 Applying these criteria (Cochrane Handbook, Table 8.7.a)16 on 
Cipriani et al.’s ratings, there was one trial at low risk of bias, 383 trials (73%) at unclear risk, and 138 
trials (26%) at high risk of bias. When we used our classifications for the blinding domains (i.e. all 
placebo-controlled trials were rated as unclear risk of bias, and for the selective outcome reporting 
domain) there were no (0%) trials at low risk of bias, 261 (50%) trials of unclear risk, and 261 (50%) 
trials of high risk of bias (S1 Appendix). If the three blinding domains were rated as high risk of bias in 
the placebo-controlled trials, rather than unclear risk of bias, there were no (0%) trials at low risk, 108 
trials (21%) of unclear risk, and 414 trials (79%) of high risk of bias (S1 Appendix). 

Publication bias
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Publication bias of antidepressant trials is pervasive and distorts the evidence base.8 Many industry 
funded antidepressant trials remain unpublished or are inadequately reported.8 Cipriani et al.4 included 
436 published and 86 unpublished studies, but as many as a thousand antidepressant studies may 
have been conducted.12 We did a random effects meta-analysis of the placebo comparisons according 
to publication status and found that the average effect size was lower in unpublished studies (SMD 
0.15 (95% CI: 0.11 to 0.19, 96 comparisons, 57 trials)) than in published studies (SMD 0.33 (95% CI: 
0.30 to 0.35, 294 comparisons, 196 trials) (p<0.0001 for difference between the two estimates) (Table 
1). Our findings are very similar to those reported by Turner et al.8 in 2008 of published versus 
unpublished antidepressant trials registered by the FDA who found an SMD of 0.37 (95% CI: 0.33 to 
0.41) for published studies and 0.15 (95% CI: 0.08 to 0.22) for unpublished studies. This indicates that 
the reported effect sizes by Cipriani et al.4 are likely inflated due to publication bias. They correctly 
downgraded their confidence in the evidence due to the risk of publication bias, but it would also have 
been appropriate to estimate the impact of publication bias on their effect estimate.

Trial duration and long-term effects
Cipriani et al.4 extracted outcome data as close to eight weeks follow-up as possible within an interval 
of four to 12 weeks,4 but they did not provide a rationale for this decision.21 The common clinical 
practice is to prescribe antidepressants for much longer periods. In the Netherlands, 43% of SSRI 
users receive treatment for 15 months or more,26 while 68% of those who use antidepressants in the 
US take them for two years or more, and 25% take them for more than 10 years.1 Although the short 
trial duration was acknowledged by the authors as a limitation, the lack of clinical relevance of such 
short follow-up should have been highlighted and the confidence in the evidence should have been 
downgraded one level in the GRADE domain of ‘indirectness’. A more appropriate method would have 
been to extract outcome data according to length of treatment and follow-up to assess any change in 
the treatment effect over time. According to the trial characteristics reported by Cipriani et al.4 12 (4%) 
of the 304 placebo-controlled trials lasted more than 12 weeks. However, we found that only four of 
these 12 trials contained an uninterrupted double-blind, placebo-controlled phase of more than 12 
weeks (S2 Appendix). The two placebo-controlled trials with the longest follow-up included 81 
participants at 36 weeks (S2 Appendix). A further consequence of a short follow-up period is an 
underestimation of serious and non-serious adverse events.27

‘Placebo run-in’ and inclusion of already treated patients
The ‘placebo run-in’ study design distorts the estimates of benefits and harms (Table 2A). Cipriani et 
al. did not provide a clear definition of a ‘placebo run-in’,21 but they characterised 260 (50%) of the 522 
included trials as having a ‘placebo run-in’, 182 (35%) trials as unclear, and 80 (15 %) trials as having 
no ‘placebo run-in’.4 We performed random effects meta-analyses of the placebo-controlled trials 
according to the use of a ‘placebo run-in’ design and found that the effect sizes differed between the 
groups with an SMD of 0.31 (95% CI: 0.28 to 0.34, 221 comparisons, 142 trials) in trials with a 
‘placebo run-in’, an SMD of 0.29 (95% CI: 0.25 to 0.33, 120 comparisons, 79 trials) where the use of a 
‘placebo run-in’ was unclear, and an SMD of 0.22 (95% CI: 0.16 to 0.29, 46 comparisons, 30 trials) in 
trials without a ‘placebo run-in’ (p=0.05 for the difference between the three estimates). In a further 
subgroup analysis of unpublished trials without ‘placebo run-in’ the effect size was very small (SMD 
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0.08, 95% CI: -0.27 to 0.11, 8 comparisons, 5 trials). The use of the ‘placebo run-in’ design and its 
implications were not discussed by Cipriani et al.4

Table 2. ‘Placebo run-in’, minimal clinically significant difference, and ‘response’ as an outcome.

A. ‘Placebo run-in’ and the inclusion of already treated participants distort the benefit-harm 
balance

Cipriani et al.4 did not provide a definition of ‘placebo run-in’, but it usually involves that the 
participants, before the randomisation, receive placebo, typically for about a week after which non-
adherent participants and those who responded well to the placebo (often called “placebo-
responders”) are excluded from the trial. Participants already in treatment with antidepressants, 
including the study drug, are virtually always allowed to enter the trial, and commonly all 
participants are tapered off ongoing antidepressant medication during the ‘placebo run-in’. This 
study design may impact the effect estimates of placebo-controlled trials and the benefit/harm 
balance through several mechanisms that favour the drug over placebo:

- Participants treated with the study drug, or a similar drug, prior to inclusion and 
subsequently randomised to the drug will most likely tolerate it and experience fewer harms 
compared to a drug naïve population (reduced harms in the drug group).

- Participants treated with an antidepressant before the trial and subsequently randomised to 
placebo might experience withdrawal symptoms that can be misinterpreted as signs of 
worsening of the depression or as adverse events.28 Withdrawal symptoms typically occur 
within a few days after discontinuation but there is great clinical variation28 (reduced 
benefits and increased harms in the placebo group).

- Participants already treated with an antidepressant and subsequently randomised to the 
study drug might experience withdrawal symptoms during the placebo run-in that are 
alleviated by the study drug.28 It could be misinterpreted as an improvement of the 
depression (increased benefits in the drug group).

B. ‘Response rates’ lack clinical meaning  

The ‘response rate’ is usually defined as the number of participants in a randomised clinical trial 
who achieve a reduction of more than 50% of the total score on a standardised observer-rated 
scale for depression, such as the Hamilton depression rating scale or the Montgomery-Åsberg 
rating scale. ‘Non-response’ does not necessarily imply that the participant’s condition has not 
improved, but simply that the improvement is rated to be less than the 50% reduction. The 
difference might be as little as one point on the rating scale between a ‘responder’ and a ‘non-
responder’. Thus, participants classified as ‘non-responders’ may actually have shown substantial 
improvement. The difference in ‘response rates’ between antidepressants and placebo does 
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therefore not indicate the difference in the number of participants who have improved, but only the 
difference in the number of participants whose improvement exceeded the arbitrarily defined 
threshold. In addition, by focusing on the number of participants crossing the 50% reduction 
threshold the participants whose conditions deteriorate during the trial are ignored. Therefore, it 
seems more clinically meaningful to look at the average effect estimate of the drug compared to 
placebo.

C. Minimal clinically relevant difference

Cipriani et al. reported an overall effect estimate measured as a standardised mean difference of 
0.3 between antidepressants and placebo.4 The British’ National Institute of Health and Clinical 
Excellence suggested in 2004 a difference of three points on the Hamilton depression rating scale, 
or a standardised mean difference of 0.5, as a clinically significant change.5 However, this 
difference was arbitrary and not based on empirical data.29 Leucht et al. used clinical trial data in 
2013 to suggest that clinicians are unable to detect reductions on the Hamilton depression rating 
scale of three points or less.30 Others have interpreted the same data and suggested that changes 
of seven points or more on the Hamilton scale, corresponding to a standardised mean difference of 
at least 0.875, are necessary for a clinician to detect a minimal clinical improvement.31 We found 
that the mean difference between antidepressants and placebo on the 17-item Hamilton 
depression rating scale (range 0 to 52 points), based on Cipriani et al.’s data,4 was 1.97 points. 

Dropout as a proxy for harms
Overall dropout rates and dropouts due to adverse effects were assessed by Cipriani et al. as 
measures of “acceptability” and “tolerability”, respectively, whereas the antidepressants’ actual harms 
and serious and non-serious adverse events were not assessed. It can be meaningful to use total 
dropout rates as a measure of the overall benefit/harm balance, but due to the biases introduced by 
including participants who are already known to tolerate an antidepressant drug and the use of a 
‘placebo run-in’, this outcome will likely be biased in favour of the active drug (Table 2A). Furthermore, 
by not including a careful analysis of the serious harms, which include aggression, suicide and 
death,32 and of specific adverse events, the review provided no basis for balancing the benefits and 
harms, which is essential for informed consent and shared clinical decision-making and for evaluating 
the drugs’ clinical value. Adverse effects of antidepressants are common and a recent meta-analysis 
of 131 trials of SSRIs for depression found an increased risk of serious adverse events compared to 
placebo (OR 1.37; 95% CI: 1.08 to 1.75).6 This is likely an underestimate, as only 44 of the 131 
included trials reported these data6 and as serious harms, including death, of antidepressants are 
often not reported in published papers.33 
Except for two drugs none of the included antidepressants had statistically significant lower total 
dropout rates than placebo.4 However, Cipriani et al. likely underestimated the antidepressants’ total 
dropout rates since they were missing in 58 (11%) of the trials and the dropout rates due to adverse 
events were missing in 93 (18%) of the trials. A meta-analysis of dropouts in 73 trials based on clinical 
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study reports obtained from drug regulators, rather than published data, showed that 12% more 
participants dropped out on antidepressants than on placebo.34 

We had access to the clinical study reports for 19 of the 522 trials included in Cipriani et al.’s review. 
The outcomes of total dropout rates and dropout rates due to adverse events were fully reported in all 
19 clinical study reports. In comparison with those data, total dropout rates or dropouts due to adverse 
events were either not reported or incorrectly reported by Cipriani et al. in 12 (63%) of the 19 trials: 
total dropout rates were not reported for two trials and incorrectly reported for seven trials; dropouts 
due to adverse events were not reported for five trials and incorrectly reported for three trials (S1 
Table). 

Lack of patient relevant outcomes
Patient relevant outcomes such as quality of life and sick leave are rarely measured and reported in 
psychiatric drug trials. Instead, the trials mostly rely on investigator-rated symptom scores, although 
self-rated symptom scales also exist. In a systematic review of SSRIs for depression in adults, only six 
of 131 trials reported quality of life data6 and even clinical study reports are unreliable because of 
selective reporting of this outcome.34 The inability to cope with daily activities and the drugs’ side-
effects may be more important to patients than their depressed mood 35 and the exclusion of patient-
relevant outcomes in the protocol 21 is a major limitation of the evidence and of Cipriani et al.’s overall 
conclusion.4

Clinically irrelevant efficacy outcomes
The network meta-analysis’ primary efficacy outcome was ‘response rate’ (Table 2B). It is a 
problematic outcome because it lacks clinical relevance and it may create an illusion of clinical 
effectiveness.36 Dichotomisation of outcomes measured on rating scales leads to loss of statistical 
power, and it increases the risk of false positive results37 and spuriously inflated effect sizes.36 
Therefore, methodologists discourage the use of such dichotomised outcomes and they should 
generally be avoided when rating scale data are available.37 These issues also apply to the review’s 
secondary outcome of ‘remission rates’. The choice made by Cipriani et al.4 to report only the relative 
odds ratios and not the trials’ absolute ‘response rates’ has been criticised.38 However, even the 
absolute ‘response rates’ are of limited clinical relevance. Cipriani et al.4 did not address the problems 
related to ‘response’ and ‘remission rates’.

Statistical versus clinical significance
Cipriani et al.4 also reported the standardised mean difference (SMD) on symptom rating scales, which 
is more meaningful than the dichotomised outcomes.36 37 They reported an overall SMD for 
antidepressants versus placebo of 0.30 (95% credible interval: 0.26 to 0.34), but the number of trials 
and comparisons were unclear.5 We found a similar overall SMD for antidepressants versus placebo 
for the direct pair-wise comparisons of 0.29 (95% CI: 0.27 to 0.31, 390 comparisons, 253 studies) 
(Table 1). These effect estimates are statistically significant, but likely below what could be considered 
a clinically relevant effect (Table 2C). We also calculated an overall mean difference for the trials that 
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reported endpoint or change scores on the 17-item Hamilton depression rating scale, which was the 
most commonly used scale in the included trials (S2 Table). The mean difference between 
antidepressants and placebo was 1.97 points (95% CI: 1.74 to 2.21, 166 comparisons, 109 trials) on 
the 17-item Hamilton depression rating scale (range 0 to 52) (Table 1). This mean difference on the 
Hamilton scale is likely also below what could be considered a clinically relevant effect (Table 2C). 
Cipriani et al. did not discuss the clinical significance of their reported effect size.4 

Selected, non-representative study populations
Antidepressant trials typically have extensive exclusion criteria that limit their external validity. These 
include psychiatric comorbidities, alcohol abuse, long duration of illness, and ‘non-response’ to 
previous antidepressant treatment.39 The majority of patients in a clinical setting would not be eligible 
to enter randomised trials due to such exclusion criteria,40 and the evidence coming from these trials is 
therefore of limited relevance. Furthermore, the exclusion of previous ‘non-responders’ and inclusion 
of those who are expected to respond more favourably to treatment may bias the trials (Table 2A). 
These issues were not considered by Cipriani et al.4 but should arguably have resulted in downgrading 
of the confidence in the evidence in the GRADE domain of indirectness.17

The certainty of the evidence
Cipriani et al.4 assessed the certainty of evidence for the two main outcomes using the GRADE 
approach adapted for network meta-analyses. They provided the GRADE results for the head-to-head 
comparisons, but we were unable to find the results for the placebo comparisons.4 
Following the issues related to the quality of the evidence, the certainty of evidence for the placebo 
comparisons should arguably be downgraded two levels due to a ‘high risk’ of bias, two levels in the 
domain of ‘indirectness’ due to short trial lengths, strict inclusion criteria and the use of ‘placebo run-
in’, in addition to downgrading one level due to publication bias as acknowledged by Cipriani et al.4 
Downgrading due to the indirectness of the network meta-analysis’ methodology should also be 
considered.41 Taken together, the certainty of evidence should be ‘very low’.17

Discussion
We have identified several important biases that were not taken into account in the systematic review 
by Cipriani et al.4 We showed that the reported effect of antidepressants over placebo measured on 
depression rating scales was small and likely inflated by several methodological limitations in the 
trials. For the first time, we showed that the ‘placebo run-in’ study design appears to work towards 
producing inflated effect sizes, in addition to publication bias and other methodological limitations. 
Further, we showed that the outcome data reported by Cipriani et al. differed from the clinical study 
reports and that their risk of bias assessment did not follow the methods outlined in the Cochrane 
Handbook. Finally, we found that the certainty of evidence for antidepressants versus placebo for all 
outcomes assessed should be very low. Taken together, the evidence does not support definitive 
conclusions regarding the efficacy of antidepressants for depression in adults, including whether they 
are more efficacious than placebo for depression. 
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Previous meta-analyses (Figure 1) have found similar improvement in symptom scores as Cipriani et 
al.4 Several of these reviews have considered carefully the methodological limitations, assessed the 
harms, and have drawn different conclusions.5-7 We found that Cipriani et al. did not assess the risk of 
bias in accordance with the Cochrane Handbook as stated 4 and their results were non-transparently 
presented. While the authors should be commended for sharing their data, most of the review’s results 
cannot be reproduced because basic information, such as the number of included studies, arms and 
participants for each meta-analysis, was not reported. The network meta-analysis methodology may 
hold some promise, but only in areas where clearly effective interventions exist and need to be 
ranked., and the many statistical options should never overshadow an initial critical assessment of the 
evidence and a clear presentation of the results. It seems misleading to rank the antidepressants 
when we have very low confidence in the evidence. Interestingly, our pairwise meta-analysis of 
improvement on symptom scores yielded very similar results to those reported by Cipriani et al. The 
added benefit of the network meta-analysis methodology therefore seems unclear.4

We found that the evidence base consists of mainly short-term trials (12 weeks or less) with no 
evidence for treatment beyond 36 weeks although most patients are treated for years.1 26 Further, the 
apparent effect of antidepressants reported in the review by Cipriani et al.4 measured on investigator-
rated symptom scales was small and likely not clinically relevant. Observational studies also indicate 
that the effectiveness of antidepressants in practice is very low: In the large, publicly funded, 
Sequenced Treatment Alternatives to Relieve Depression (STAR*D) study, only 3% of the 4041 
enrolled patients were considered “in remission” after one year.42 The recent finding based on clinical 
study reports of randomised trials that more participants drop out on antidepressants than on 
placebo,34 further suggests that the benefits of antidepressants may not outweigh the harms.

Our findings showed that Cipriani et al.’s data4 were inaccurate, and their estimates may therefore be 
incorrect because they relied on published data. It may be perceived as a limitation that we relied on 
the data by Cipriani et al. and did not perform our own separate systematic literature search and data 
extraction. Considering the multiple methodological limitations we have identified, it would be 
necessary to analyse data based on clinical study reports and individual patient data to make a 
reliable assessment of the benefits and harms of antidepressants because they are the most reliable 
source of trial data.43 There are also some limitations to our sponsorship subgroup analysis: While 
industry sponsored studies have been found to report favourable efficacy results more often than non-
industry sponsored studies,25 our analysis showed that industry sponsored trials reported a lower 
effect estimate of antidepressants compared to placebo than non-industry sponsored trials on 
investigator-rated depression symptom scales. However, there were important differences between 
the two subgroups that likely contributed to the observed difference (S1 Figure). Non-industry 
sponsored trials were smaller and older than industry sponsored trials and almost all of the non-
industry sponsored trials included by Cipriani et al. were published.

Our results highlight that the many hundreds of placebo-controlled trials of antidepressants have not 
addressed the most important, patient-relevant questions regarding antidepressants’ benefits and 
harms. Although this has been known for years,12 it has not led to changes in research practice. 
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Erroneous conclusions that antidepressants are efficacious for depression have the effect that they 
may prevent people suffering from depression from seeking other solutions to alleviate their condition, 
such as psychotherapy and dealing with psychosocial stressors, and they may stall funding and 
research of such treatment modalities. Importantly, such conclusions may also lead to a loss of 
interest in providing a better evidence base to determine the true clinical value of antidepressants.  

Our review has two implications. First, the review by Cipriani et al.4 and its conclusion should be 
carefully revisited. In the light of our findings the review should not inform clinical practice. Second, our 
reanalysis has highlighted the need for a radical change in the way antidepressant trials are being 
conducted, reported, and interpreted. We hope that doctors, patients, peers, and politicians will 
consider the limitations of the current evidence of antidepressants for depression that we have 
presented and collectively act accordingly. This involves informing the patients about the limitations of 
the current evidence, thus providing a basis for a true informed consent, and working toward a better 
evidence base for the use of antidepressants in the treatment of depression. To get reliable answers 
about the antidepressants’ benefits and harms in adults with depression we need large-scale, 
industry-independent, and better blinded, long-term trials of drug naïve participants, with patient-
relevant outcomes rather than ranking scales. 
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Figure legends
Figure 1. Previous meta-analyses reporting effect sizes for antidepressants versus placebo in 
adults.
Data are reported as standardised mean differences with 95% confidence intervals.
NICE 20045: SSRIs. Kirsch 20087: ‘New generation’ antidepressants. Turner 20088: All 
antidepressants. Arroll 200944: Antidepressants for depression in primary care. Data represent a 
pooled estimate of tricyclic antidepressants and SSRIs versus placebo, fixed effects model. Fournier 
201045: All antidepressants. Data represent pooled estimate from three groups of severity (mild to 
moderate, severe, very severe), fixed effects model. Gibbons 201246: Fluoxetine and venlafaxine. 
Jakobsen 20176: SSRIs. The effect size of mean change scores. Cipriani 20184: All antidepressants.
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Figure 1. Previous meta-analyses reporting effect sizes for antidepressants versus placebo in 
adults.

Data are reported as standardised mean differences with 95% confidence intervals.NICE 20045: SSRIs. 
Kirsch 20087: ‘New generation’ antidepressants. Turner 20088: All antidepressants. Arroll 200944: 

Antidepressants for depression in primary care. Data represent a pooled estimate of tricyclic antidepressants 
and SSRIs versus placebo, fixed effects model. Fournier 201045: All antidepressants. Data represent pooled 

estimate from three groups of severity (mild to moderate, severe, very severe), fixed effects model. 
Gibbons 201246: Fluoxetine and venlafaxine. Jakobsen 20176: SSRIs. The effect size of mean change 

scores. Cipriani 20184: All antidepressants. 
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S1 Figure. A Size of placebo-controlled trials in the review by Cipriani et al.1 according to sponsorship. 
 

 
 
 

 
 
 

S1 Figure. B Sponsorship status of placebo-controlled trials in the review by Cipriani et al.1   
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S1 Figure. C Sponsorship of placebo-controlled trials in the review by Cipriani et al.1 according to publication 
year. 
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S1 Table. Comparison between the outcomes of total dropout rates and dropouts due to adverse events as 
reported by Cipriani et al.1 and the data reported in the clinical study reports. 

Trial ID (From Cipriani et al. dataset) 

Total dropouts reported 
by Cipriani et al. 
compared with clinical 
study reports* 

Dropouts due to adverse events 
reported by Cipriani et al. 
compared with clinical study 
reports** 

Goldstein2002 (HMAQ - Study Group A) Match Match 
Study F1J-MC-HMAQ - Study Group B (starting page in 
the pdf document: 147) Match Not reported 

Goldstein2004a (HMAT - Study Group A, ID#4091) Discrepancy Match 

Goldstein2004b (HMAT  - Study Group B, ID#4091) Match Discrepancy 

Detke2004 (HMAY Study Group A) Match Match 

Perahia2006 (HMAY - Study Group B) Match Match 

Detke2002a (HMBH -  Study Group A) Match Match 

Detke2002b (HMBH - Study Group B) Match Discrepancy 

0600B-367 Not reported Not reported 

0600B1-384 Discrepancy Discrepancy 

VEN 600A-303 (FDA) Discrepancy Match 

Cunningham1994 (VEN 600A-302 FDA) Discrepancy Match 

VEN 600A-313 (FDA) Discrepancy Match 

0600A1-372 Not reported Not reported 

Thase1997 (VEN XR 209 FDA) Match Match 

Rudolph1998 (VEN 600A-203 (FDA) Match Match 

SER 101 (FDA) Match Not reported 

Fabre1995 (SER 103 FDA) Match Match 

SER 310 (FDA) Discrepancy Not reported 
*Our comparison considered all treatment arms in the trials. If data for all arms matched, we assigned an assessment of 
‘match’; if data for any arm differed but were reported, we assigned an assessment of ‘discrepancy’; if data for any arm was 
not reported, we assigned an assessment of ‘not reported’. 
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S2 Table. Rating scales used in the included placebo-controlled trials (n = 304).1 
Scale Number of trials Number of treatment arms 

HAMD17 137 198 
HAMD21 92 139 
HAMD24 13 22 
HAMD29 1 2 
HAMD31 1 2 

HAMD unspecified 22 25 
IDS-IVR-30 1 1 

MADRS 29 50 
NA 8 12 

NA: not available; HAMD17: 17-item Hamilton depression rating scale; IDS-IVR-30: 30-item Inventory of Depressive Symptomatology-
Self Report; MADRS: Montgomery-Åsberg Depression Rating Scale. 
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Risk of bias  
 
Blinding of the participants 
Cipriani et al.1 classified three 2-4 out of the 522 trials as being at low risk of bias in the “blinding of 
participants” domain: 

Brunoni et al.2 tested the blinding, by asking the participants who completed the trial to guess their allocation. 
They reported that 39 (75%) of 52 participants on placebo, and 29 (58%) of 50 participants on sertraline 
were able to correctly guess their allocation. Brunoni et al. suggested that the results were “driven by clinical 
improvement… rather than blinding failure” 2. We disagree and would categorise this trial at high risk of 
blinding bias of the participants.  
 
Edwards et al.3 did not describe how and when they tested the blinding, and two of the included participants 
were not asked. They reported that 12 (60%) of 20 participants on placebo and 12 (63%) of 19 participants 
on paroxetine were able to correctly guess their treatment allocation. Edwards et al. concluded that their 
results “confirmed the blindness of the study”, but we would categorise the trial to be at unclear risk of bias. 
 
Schatzberg et al.4 did not test the blinding, and it is unclear why this trial was rated at low risk of bias, rather 
than the “stated but not tested” categorisation. 
 
Other bias domain 
While Cipriani et al.1 categorised each arm individually according to sponsorship, we considered 
sponsorship on the study level: trials with any sponsored arm (as categorised by Cipriani et al.1) 
were categorised as “sponsored”; of the remaining trials, those with any arms categorised as 
“unclear” we labelled “unclear” and the remaining trials were categorised “not-sponsored”.  
 
Summary risk of bias assessments 
Criteria for assessments 
To categorise the 522 trials included by Cipriani et al.1, we followed the Cochrane Handbook’s criteria for an 
overall risk of bias assessment.5 Each domain in the risk of bias tool likely affects all five included outcomes 
assessed by Cipriani et al., and we therefore considered all bias domains as “key domains”, according to 
table 1. 

 

Table 1. Criteria for overall risk of bias assessment.  
Low risk of bias All key domains classified as low risk of bias 

Unclear risk of bias One or more key domains classified as unclear risk of bias, and no domains classified as high risk of 
bias. 

High risk of bias One or more key domains classified as high risk of bias 

 

We collapsed the three blinding domains in our Excel dataset and used the following criteria for our 
categorisation: All placebo-controlled trials were classified as unclear risk of bias in the main analysis and as 
high risk of bias in the sensitivity analysis. Trials that only contained head-to-head antidepressant arms, and 
no placebo arm, were rated as low risk of bias if the three blinding domains were rated as ‘low’ or ‘stated but 
not tested’ by Cipriani et al.1. We rated the collapsed blinding domain as unclear risk of bias, if one or more 
of the blinding domains were rated as unclear by Cipriani et al. Trials with missing data for any of the five 
included outcomes were categorised as high risk of bias. For the remaining bias domains, we adopted the 
categorisations by Cipriani et al.1. Our results are compared with Cipriani et al.’s in table 2. 

 

 

 

Page 35 of 41

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 3 

 
Table 2. Comparison of the overall risk of bias assessments. 

Cipriani et al. overall 
assessment 

Our overall assessments 

Cochrane 
categorisation 

Sensitivity analysis 
using the Cipriani et al. 

categorisation 
Our assessment 

Sensitivity 
analysis of the 

blinding domains  

Low risk 46 trials 
(9%) Low 1 trial (0.2%) 0 trials (0%) 0 trials (0%) 

“Moderate” 
risk 

380 trials 
(73%) Unclear 383 trials (73%) 261 trials (50%) 108 (21%) 

High risk 96 trials 
(18%) High 138 trials (26%) 261 trials (50%) 414 (79%) 
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Trial duration and long-term effect estimates 
Overall trial length 
According to the trial characteristics by Cipriani et al.1 492 (94%) of the 522 included trials lasted between 
four and 12 weeks (figure 1), 28 trials (5%) lasted more than 12 weeks, and the trial duration was unclear for 
two trials (table 3). 

 
Figure 1. All 522 trials arranged into three follow-up periods according to Cipriani et al.’s trial characteristics: 
Four to 12 weeks (the period used by Cipriani et al.), 13 to 24 weeks, and 25 to 36 weeks 1. 

 
Longer-term placebo-controlled trials 
Of the 28 trials lasting more than 12 weeks, 12 trials had a placebo-controlled arm (table 3) and 16 were 
head-to-head trials. However, upon closer examination, eight of the 12 placebo-controlled trials consisted of 
several ‘phases’ and only four trials contained a continuous randomised placebo-controlled phase of more 
than 12 weeks (table 4). It is unclear why Cipriani et al.1 did not list the correct trial length characteristics, 
since the various extension phases were clearly described in the available documents, also for the 
unpublished trials.  

 
Table 1. All 522 trials arranged according to the trial length characteristics by Cipriani et al.1 
Trial length according to Cipriani et al.1 (N = 522) Trials without a placebo arm (N) Placebo-controlled trials (N) 

4 weeks 9  39  

5 weeks 11  4  

6 weeks 92  100  

7 weeks 9  0  

8 weeks 59  118  

9 weeks 3  2  

10 weeks 4  10  

12 weeks 14  18 

13 weeks 1  1  

16 weeks 2  2  

20 weeks 0 1 

24 weeks 9 6 

Page 39 of 41

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 3 

25 weeks 2 0 

26 weeks 1  0 

36 weeks 0 2 

Trial length unknown 2  1 

Total  218  304  

 

 
Table 2. Longer-term placebo-controlled trials (trial length of more than 12 weeks). 

Trial Drug arm 1 Drug arm 2 

Trial length 
according to 
Cipriani et al. 

(weeks) 

Actual trial 
length 

(weeks) 
Study design and 

phases 

Oakes 2012a 2 duloxetine - 36 36 - 

Oakes 2012b 2 duloxetine - 36 36 - 

CL3-20098-022 3 agomelatine fluoxetine 24 6 + 18  

“Optional double-blind 
placebo-controlled 

extension” (page 24) for 
“responders to treatment” 

(page 26) 
 

CL3-20098-023 3  agomelatine paroxetine 24 6 + 18 

“Optional double-blind 
placebo-controlled 

extension” (page 24) for 
“W6 responders” (page 

26) 

CL3-20098-024 3  agomelatine fluoxetine 24 6 + 18 

“Optional double-blind 
placebo-controlled 

extension” (page 24) for 
“responders to treatment 

at W6” (page 26) 

CL3-20098-026 3  agomelatine - 24 6 + 18 
“18-week extension 

period” of “responders at 
W6” (page 42) 

CL3-20098-070 4  agomelatine - 24 8 + 16 16-week extension period 
for responders 

Robinson 2014 5 duloxetine - 24 12 + 12 
From week 12 to 20 

placebo rescue or dose 
increase were available 

Lopez-Rodriguez 
2004 6 fluoxetine - 20 20 - 

Barber 2011 7 sertraline - 16 8 + 8  
Non-responders on 

sertraline were switched to 
venlafaxin ER at week 8 

Dimidjian 2006 8 paroxetine - 16 8 + 8 

The blind was broken at 
week 8 and the placebo 
arm was offered other 

treatments 

Lecrubier 1997 9 venlafaxine - 13 13 - 
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