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Pre-emptive comments: The EBM of AI
• Artificial intelligence is revolutionizing both medicine and 

biomedical research at the level of discovery, translation, 
evaluation, evidence synthesis, and dissemination – along 
with many other related disciplines that are affected, 
elevated, or dismantled. 

• EBM needs to rise to the challenge to appraise the 
evidence behind these transformations, including the 
benefits, harms, trade-offs of interventions, diagnostic and 
predictive tools, and policy where AI is involved. 

• The landscape is convoluted and complex and much of the 
supporting evidence may often be unavailable, as start-ups 
and AI companies may operate outside the traditional 
scientific literature in trying to disrupt current medical 
practices and biomedical research. 



Pre-emptive comments: The AI of EBM
• Concurrently, AI tools are increasingly involved in the 

performance of classic EBM tasks including evidence appraisal, 
synthesis, dissemination (including misinformation), and provision
of guidance. 

• The benefits and limitations of such tools need careful study and 
comparative assessment. 

• There is clearly a lot of interesting leads and some major 
successes, but the greater landscape is more uncertain. 

• Many different futures may be imagined and may even coexist.



Science: a current bird’s eye view
• Over 50 million authors have published at 

least one scientific paper, ~10 million 
published something in the last 12 months

• Over 200 million scholarly documents 
published, ~8 million published in the last 
12 months, most of them entirely false 
and/or biased

• Over 1 million evidence syntheses 
published, ~100,000 published in the last 12
months, most of them poorly done

Ioannidis, et al. EJCI 2013; Ioannidis et al; PLoS Biology 2019



My guess for the 8 million papers 
published in the last 12 months

• AI-heavy, fraudulent = 0.5-1 million
• Not AI-heavy, fraudulent = 0.2-0.5 million
• AI-heavy, of little value or heavily biased = 1-2 

million
• Not AI-heavy, of little value and/or heavily 

biased = 5-7 million
• AI-heavy, of substantive value <0.1 million
• Not AI-heavy, of substantive value <0.1 million



Much (most?) of the scientific universe 
may be unpublished dark matter and not pre-specified dark energy 

5% ordinary matter, 27% dark matter, and 68% dark energy



Which part of the scientific universe will be boosted more by AI 
ordinary matter, dark matter, or dark energy



The scientific literature has long reached the point of 
becoming mostly a boring nuisance: 96% of the biomedical 

literature claims significant results

Chavalarias, Wallach, Li, Ioannidis, JAMA 2016; and JAMA Netw Open in press



With hardly any change in the last decade 



Science is getting less disruptive



Public 
funding for 
research in 
inefficient 
and badly 

compressed 
and 

threatened



Reproducibility is an increasingly
pervasive quest, but most science

is not reproducible



Improvements in reproducibility 
have happened (?)

• Reproducibility of methods: yes, in some 
fields, but not necessarily in those that 
produce many papers

• Reproducibility of results: remains 
unknown in many/most fields and most 
papers where replication is not attempted

• Reproducibility of inferences: is it even 
possible (worthwhile?) to improve



Interventions to improve reproducibility: 
how many can be facilitated by AI?

Design and conduct: 
•Preregistration, Registered reports, Systematic reviews and 
other evidence synthesis, Electronic lab notebooks, Critical 
incident reporting, Multi-team/multi-center studies, 
Reproducibility training
Reporting:
•Reporting guidelines, Open and FAIR data, Open access, 
Open code, Open methods and protocols
Reviewing:
•Training, Statistical reviewing, Open peer review, Post-
publication peer review

Haven and Ioannidis, Annual Review of Medicine 2025



Stagnation 
in sharing in
the last 10 

years – 
could AI 

help?





Patel, Ioannidis, 
Manrai, Nature 
Medicine 2026

Analyze 
everything 
and report 
everything 
in an Atlas

e.g. 
NHANHS





AI enters the scene mostly from 
business, not science



Challenges and opportunities

• AI increases computational and overall 
complexity

• LLMs may even defy strict reproducibility
• Agentic labs also lead to massive 

transformations of scientific discovery, 
appraisal, and misconduct

• This transformation can be both helpful and 
harmful in this regard



Wiping out mathematics with 722
preprints







Science, December 2, 2016 – i.e. almost 10 years ago

AI: a black box regarding 
reproducibility – 
or maybe not?





AI may shift the scientific 
literature and move science 

outside the scientific literature
• Stanford has the highest computational 

capacity than any other university 
worldwide

• Still, this is only 1% (or less) of the 
computational capacity of Alphabet, Meta, 
Microsoft, Apple. 

• Most AI research may grow outside the 
(published) scientific literature

• It may or may not be open source



Most science is happening outside the scientific 
literature? 

317 AI unicorns: most publish nothing, all of them publish 0.1% of AI literature

Loisel, Sandoval-
Lentisco, Ioannidis, 
bioRxiv 2026



Some stunning transformative 
successes



But mostly incremental benefits 
(in hybrid uses)







LLMs may help in evidence appraisal











LLMs may create a massive 
fraudulent scientific literature



Authorship and prolific 
authorship: a deflated currency?

















Some concluding comments
• AI is a set of tools that can be used in both positive and 

negative ways in the quest for improving the reproducibility,
transparency, and credibility of research and evidence as 
well as the synthesis, translation and dissemination thereof. 

• Science and the scientific literature may be strengthened, 
accelerated, become boring, or obsolete.

• EBM specifically is at a crossroads to study, use, misuse, 
absorb or by absorbed by AI.  


