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Evidence-based medicine 

• Data 
• Patient-clinician interaction 
• Shared decision making 



• EJCI, 2017 



How good is the quality of the 
clinical evidence? 

• All 1394 systematic reviews published on the Cochrane Database 
of Systematic Reviews from January 2013 to June, 2014.  

• GRADE (Grades of Recommendation, Assessment, Development, 
and Evaluation) summary of findings performed in 608 (43.6%). 

• Quality of the evidence for the first listed primary outcome: 13.5% 
high, 30.8% moderate, 31.7% low, 24% very low level.  

• Even when all outcomes listed were considered, only 19.1% had at 
least one outcome with high quality of evidence.  

• Of  the reviews with high quality of evidence, only 25 had both 
significant results and a favorable interpretation of the intervention. 

 
    Fleming et al, J Clin Epidemiol 2016  

 



Significance of the evidence? 
• Almost all scientific papers claim that they 

have found (statistically and/or 
conceptually) significant results 

• Obviously all my grant proposals claim that 
what I am planning to do is highly 
significant (although I mostly submit 
mediocre ideas for funding) 

• Among abstracts with P-values in Medline 
(1990-2015), 96% report statistically 
significant results  



Scientific discovery has become a boring nuisance: 96% of 
the biomedical literature claims significant results 

Chavalarias, Wallach, Li, Ioannidis, JAMA 2016 



Patel, Burford, Ioannidis. JCE 2015 

Almost any result can be obtained: Vibration 
of effects and the Janus phenomenon 



Patient-
relevant 

outcomes are 
understudied 

 
Chronic lung disease in 

preterm infants reported in 
only 320/1041 trials 





Many treatment effects seem to be large, 
especially in small, early trials, but few 

survive scrutiny 



Pereira, Horwitz, Ioannidis, JAMA 2012 

Evolution of very large treatment effects 
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Lack of double blinding or unclear double blinding (versus double blind)

Treatment 
effects of 

studies with 
“quality” 
problems 
may be 

exaggerated 



Much clinical research nowadays 
is done outside the USA and 
Europe, but are the results 

unbiased? 





Some types of clinical trials almost 
always favor the sponsor: 

• Among trials published in 2011, 55/57 of 
non-inferiority trials with head to head 
comparisons sponsored by the industry 
demonstrated non-inferiority 

• Success rate > 96% 
 
 

• Flacco et al. JCE 2015 



Re-analysis: can we 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, submitted 

46% retrieval rate for raw data of randomized 
trials under full data sharing policy 











Dominant paradigm in cancer and beyond: 
accelerated approvals 

Accelerated approvals 2000-2013, from Naci et al. Milbank Q 2017 



Agenda of 
clinical trials: 

non-RCT 
non-indication 
non-evaluation 





Non-sequential steps in evidence on 
approved versus other indications  



Approximately 
10% of 

approvals based 
on non-RCT data 



What are dramatic enough effects 
to warrant licensing without 

randomized data? 

ln(OR)=2.48 [OR=12]-->very large ("dramatic") effects
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Putting the evidence together towards 
clinical utility: systematic reviews and 

meta-analyses  
• As of mid-2017, there are close to 100000 published meta-

analysis articles indexed in PubMed 
• There are over 1000 new ones indexed every month 
• There are approximately 250000 published systematic 

reviews in PubMed, with another 2500 new ones indexed 
every month 

• I estimate that approximately 3000 network meta-analyses 
have been done, but <40% have been published 

• Their growth is even faster than the growth of meta-
analyses in general 
 

 



The systematic review and meta-
analysis epidemic 

Ioannidis, Milbank Q 2016 



Is this useful? 

• Systematic reviews and meta-analyses have 
become the most powerful, influential tool 
of EBM 

• Therefore they have been hijacked to serve 
various agendas 

• Most systematic reviews and meta-analyses 
are not useful 
 



The rise of China 



Genetic meta-analyses from 
China 



Industry and contractors 



Systematic reviews as a prolific global 
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 

• Probably well over 1000 NMAs have been done 
by contracting for-profit companies 

• Less than 20% of those have been published 
• The majority of NMAs currently are done by for-

profit companies hired by the industry 
 Schuit and Ioannidis, Syst Rev 2016 



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



Moving forward 
• Comparing notes across disciplines: meta-

analysis as bias assessment tool 
• Wider views of the evidence: network meta-

analyses 
• Understanding and minimizing redundancy 

and overlap 
• Robustness of results to selection choices, 

eligibility criteria 
• Minimizing conflicts of interpretation 
• Sharing individual level data 
• Prospective networks = primary research 









Size of each node proportional to the 
amount of information (sample size) 
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Figure 2a Trials of advanced breast cancer treatment  

Mauri et al, JNCI 2008 
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Treatments for basal 
cell carcinoma 













What evidence to consider? 





Which are the best 
antidepressants? 

 
Meta-analyses 
from the best 

meta-analysts in 
the world 



Meta-analyses on antidepressants 
for depression 

• Using MEDLINE, we searched for meta-
analyses evaluating antidepressants for 
depression published in 1/2007-3/2014.  

• The search starts after the big debate about 
antidepressants increasing the risk of 
suicides and suicide-related death 



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).  

 



Reversing the paradigm 

• Move from poor primary data, and retrospective 
systematic reviews to prospective meta-analysis as 
the key type of primary research 

• Design meta-analysis networks prospectively 
– Teams join forces worldwide 
– Data are incorporated prospectively 
– Geometry of comparisons is pre-designed 
– Next study is designed based on enhancing, improving 

the network, and maximizing its informativity 
 



What the next study should do? 
• Have enough power to find a postulated effect ignoring the rest of the 

evidence network?  
 
OR 
 
• Maximize diversity 
• Address comparisons that have not been addressed 
• Minimize co-occurrence 
• Minimize incoherence (or demonstrate more clearly incoherence?) 
• Powered to find an effect or narrow the credible or predictive interval 

for a specific comparison of interest 
• Maximize information gain across the network 
• Some/all of the above 

 
 



Meta-analysis=main type of primary, 
prospective research 



Concluding comments 
• EBM has acquired tremendous power, but most of the medical 

evidence is either problematic/spurious/false or has no utlity for 
medical and shared decision making 

• The main utility of systematic reviews and meta-analyses has been to 
reveal problems with the biomedical evidence 

• Despite a vast number of meta-analyses being done, very few of them 
contribute to clinical care meaningfully and in a positive way 

• We need more meta-analyses that offer reliable, wide views of the 
evidence with the aim to address clinically relevant questions 

• We need to work towards reducing redundancy and biases in evidence 
synthesis tools 

• Conflicts of interpretation need to be minimized for primary trials, 
meta-analyses and guidelines 

• Enhanced transparency including sharing individual level data and 
protocols at all stages would enhance trust in and utility of the 
evidence   

• Prospective network meta-analyses may become the gold standard for 
primary clinical research 
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