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Some potentially heretical statements
• Production of useless systematic reviews and 

meta-analyses has acquired epidemic proportions

• Systematic reviews have become a prolific 

business

• Systematic reviews and meta-analyses have 

become a dangerous, misleading marketing tool



How many systematic reviews and 

meta-analyses

• As of November 2019, there are 106760 published meta-

analysis articles indexed in PubMed as publication type 

“meta-analysis”

• There are over 1000 new ones every month

• There are approximately 250000 published systematic 

reviews in PubMed, with another 2500 new ones every 

month

• I estimate that >5000 network meta-analyses have been 

done, but <40% have been published



The meta-analysis epidemic



The meta-pie 
(see Ioannidis, Milbank Quarterly 2016)









In 2019 (to-date)

“Meta-analysis”: 5837 form China and 2822 from USA





Strict duplicates in 

genetic epi meta-analyses 

(5 year window)



Industry and contractors



Systematic reviews as a prolific business

• Over 100 service-offering companies perform 

systematic reviews

• Dozens of them perform even network meta-

analyses

• Their production is >3 times larger than what is 

published in the literature

• Most of what they do is not published





















Vibration of effects 

in meta-analysis



Meta-analyses on antidepressants for 

depression

• We identified 185 eligible meta-analyses 

published over these 7 years.

• 54 (29%) had authors who were employees 

of the assessed drug manufacturer and 147 

(79%) had some industry link (sponsorship 

or authors who were industry employees 

and/or had conflicts of interest). 



Meta-analyses as a marketing tool

• Only 58 of the 185 meta-analyses on 

antidepressants for depression (31%) had 

any negative statements in the concluding 

statement of the abstract. 

• Meta-analyses including an author who 

were employees of the manufacturer of the 

assessed drug were 22-times less likely to 

have negative statements about the drug 

than other meta-analyses (1/54 [2%] vs. 

57/131 [44%], p<0.001). 



Meta-analyses>>>>Trials

• 67 meta-analyses for 14 trials on direct oral 

anticoagulants as stroke prevention in atrial 

fibrillation

• For all drugs only one very large trial 

dominates the evidence or is the only 

evidence

Doundoulakis et al. and Siontis and Ioannidis, Circ 

Cardiovasc Qual Out 2018 



Large-scale collaboration, reproducible 

research and prospective meta-analysis



Raw: can we even trust the data?



Records identified through database searching: 159

BMJ : 120
PLOS medicine: 39

Full text considered for eligibility: 134

BMJ : 100
PLOS medicine: 34

Records excluded based on title and abstract: 25

BMJ : 20 non RCTs
PLOS medicine: 5 non RCTs

Full text meeting inclusion criteria published after the policy: 62

BMJ : 32
PLOS medicine: 30

Record excluded based on full text: 72

BMJ : 55 no policy, 2 re-analyses, 11 secondary analyses 
PLOS medicine: 4 secondary analyses

Full text meeting inclusion criteria submitted after the policy: 37

BMJ : 21
PLOS medicine: 16

Record excluded because submitted before the policy: 25

BMJ : 11 
PLOS medicine: 14
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Naudet et al, BMJ 2018

46% retrieval rate for raw data of 

randomized trials under full data 

sharing policy





What have we learned from ~1000 MIPDs







A prospective view

• Design systematic reviews and meta-analyses as 

prospective network designs

– All teams join forces worldwide

– Data are incorporated prospectively

– Geometry of comparisons is pre-designed

– Next study is designed based on enhancing, improving 

geometry of the network, and maximizing the 

informativity given the network



Meta-analysis=main type of primary, 

prospective research



Concluding comments
• The main utility of systematic reviews and meta-analyses 

has been to reveal how unreliable biomedical evidence is

• This pervasive message should mostly sensitize people to 

do something about improving the evidence

• Instead, (poor and useless) meta-analyses of (poor and 

useless) evidence have been entrenched as sort of gold 

standard and they have become an evolving epidemic

• Individual level data enhance our capabilities, but they 

require more wide-spread data-sharing and they may not 

always reveal reliable effect modifications for 

individualizing treatment

• Retrospective systematic reviews and meta-analyses 

should be gradually abandoned and primary research 

should be gradually converted to prospective meta-analysis


