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12 new generation antidepressants 
117 RCTs (25 928 participants) 
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Bayesian Network Meta-analysis



OR>1 means the treatment in top-left is better

Create a league table
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Criticism about excluding placebo-controlled trials
Why did you do it?



Evidence on publication bias on antidepressants

• Turner et al found 73 studies registered with the FDA  used for the 
licensing of antidepressants drugs between 1987 and 2004 involving 12 
drugs. 

• 50 studies of these 73 studies were subsequently published in medical 
journals
• From the 38 FDA studies with statistically significant results only one was not 

published

• from the 36 FDA with non-statistically significant  results only 33 were not 
published!

Turner EH, Mathews AM, Linardatos E, Tell RA, Rosenthal R. Selective publication of antidepressant trials and its influence on apparent efficacy. New 
England Journal of Medicine. 2008, 358(3):252-260. 
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Placebo

Agomelatine

Amitriptyline

Bupropion

Citalopram

ClomipramineDesvenlafaxine
Duloxetine

Escitalopram

Fluoxetine
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Levomilnacipran

Milnacipran

Mirtazapine

Nefazodone

Paroxetine
Reboxetine Sertraline

Trazodone
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Response

Placebo

Agomelatine

Amitriptyline

Bupropion

Citalopram

ClomipramineDesvenlafaxine
Duloxetine
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Fluoxetine
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All-cause drop-outs

21 antidepressants and placebo
522 studies 

302 placebo arms

86 unpublished studies
274 studies with published and unpublished data



Use placebo-controlled trials 
to answer the question 
“do antidepressants work”?



Effectiveness
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Use head-to-head trials to 
answer the question “do 
antidepresants differ”?
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Walsh et al.  JAMA 2002; 287: 1840–47.
Khan A et al. CNS Neurosci Ther 2010; 16: 217–26. 

Placebo

Inconsistency!
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Confounded by methodological factors such as shorter duration of trials and 
preponderance of single-center studies

Response in placebo arms over time
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Response rate 35-40%

Furukawa TA et al. Lancet Psychiatry. 2016

Response in placebo arms over time



The response to 
antidepressants 
decreases and 
dropout increases 
when a placebo arm is 
included in the trial.

Salanti G at al. Int J 
Epidemiol. 2018

Active arms from:             placebo-controlled trials Head-to-head trials 



Measured
as 
response 
to active 
arm in a 
placebo-
controlled 
trial

Probability of receiving placebo
 Higher Lower →

Expectations of patients
Lower Higher→

π=20%
(5-arm placebo-

controlled)

π=33%
(3-arm placebo-

controlled)

Measured as 
placebo-response

Unobserved

Response to 
drug

Contextual
response

Response to 
drug

Contextual
response

π=0%
(head-to-head)

Measured
as response 
to active 
arm in a  
head-to-
head trial

π=50%
(2-arm placebo-

controlled)

The limit of evidence synthesis
How to adjust for differential contextual response?

Impossible with the existing data!
We need an “unethical” trial



Response

Dropout due to adverse events

Dropout due to any cause

RR

Lancet Psychiatry 2019; 6: 601–09 

Dose-response meta-analysis of 77 studies: 
response increases up to 30 mg per day 
(fluoxetine equivalent) – dropout due to AE 
increases linearly

NICE guideline states that no dose 
dependency has been established 
within the therapeutic range of 
SSRIs 

APA guideline recommends titration 
up to the maximum tolerated dose: 
“Initial doses should be incrementally 
raised as tolerated until a therapeutic 
dose is reached...doses of 
antidepressant medications should 
be maximized, side effects 
permitting.” 

vs
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New trials are less subject to publication bias compared to older studies!

Turner EH et al. PLOS Medicine 19(1): e1003886. 

2009: 

only 4 out of the 37 negative trials submitted to FDA 
were published (11%)

2022: new cohort of licensed drugs

30 trials submitted to FDA
15 negative trials submitted to FDA
7 (47%) of the positive trials submitted to FDA were 
published in the literature



Is meta-analysis just a toy for 
statisticians and curious research 

psychiatrists?



Medical Expenditure 
Panel Survey (MEPS) 

database

In an ideal world….



https://cinema.ispm.unibe.ch/shinies/GRISELDA/
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Evolution of evidence on the effects of antidepressants with credibility judgements
ORs against citalopram

2016

Confidence in the evidence
Very low
Low
Moderate
High



Guidelines do not fully reflect the evolving evidence

American Psychiatric 
Association 
Agency for Health Care Policy 
and Research
British Association 
for Psychopharmacology
NICE

Drug names labeled 
in green : recommended by 
more than two 
guidelines published within 
5 years from the time of 
network meta-analyses 



Fluctuations in US prescriptions could not be explained by changes in guidelines
Marketing efforts might have played a critical role

Prescription of 8 antidepressants recommended by APA 

Escitalopram was not recommended until 
2010! 




