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Evidence-based medicine

• David Sackett definition, 1996 = “the conscientious, 
explicit and judicious use of current best evidence in 
making decisions about the care of individual patients. ... 
[It] means integrating individual clinical expertise with 
the best available external clinical evidence from 
systematic research.”

• Evidence-based medicine is individualized, precision-
medicine from its very beginning



Precision medicine (health)

• is a medical model that proposes the 
customization of healthcare, with medical 
decisions, practices, or products being tailored 
to the individual patient (Wikipedia definition)

• Individual = 1/Population
• By definition, precision medicine is aiming to 

have the most tiny and the most negligible 
impact possible at a population level.



Precision medicine (or health) = 
the study of the most 

Insignificant

Και πολλά μέλλει να μάθεις αν το Ασήμαντο 
εμβαθύνεις

You’ll come to learn a great deal if you study 
the Insignificant in depth

Odysseus Elytis, Nobel prize for literature 1979



Hierarchies of evidence

MA, SR
RCT
…
…
…
Experts
Tweets



Multiple types of evidence

Clinical evidence
Observational evidence
Mechanistic evidence
Other evidence

Lots of sand



Evidence is less than optimal

Destroyed pyramid in Abu Rawash



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 



Bulldozed pyramid by property 
developers in Peru 

(money, money, money!)



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, BMJ 2018

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





Precision on top? E.g. N-of-1 trials 
were placed at the top in the mid-90s



Why were N-of-1 trials largely 
abandoned 25 years ago?

• Not good if the disease does not have a 
steady natural history

• Not good if there is carry over effect
• Not good if there are priming effects and if 

effects depend on previous choices
• Not good if the disease has a fatal outcome 

and a relatively short course
• Not good if there is poor/unpredictable 

compliance/adherence/tolerability



Big data (my definition)

• Data that carries the least possible 
information content per unit

• The more insignificant the content of 
information per unit, the bigger the big data

• The exact opposite of Bradford Hill (“back 
of the envelope”) type of information



“The end of theory: The data deluge makes 
the scientific method obsolete” (WIRED)

Ioannidis, JAMA, 2015; and JAMA 2016









Massive 
precision testing 

and risk of  
incidentalomas



Precision based on prediction: 
too much of a good thing?



Transparency versus complexity 
in predictive modeling

Dzok and Ioannidis, Trends in Neuroscience 2019



81 EHR-based predictive models

Goldstein et al., JAMIA 2016



Stratified medicine: Month of birth 
and benefit from endarterectomy





Subgroup differences in large-scale 
MIPDs: few and with few support

Schuit et al, Int J Epidemiol 2018



Treatment effect modifications for individual and 
group level subgrouping variables: typically small



Accelerated approvals

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



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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Djulbegovic, et al, J Clin Epidemiology, 2018



Biomarker-driven precision trial 
designs

Janiaud, Serghiou, Ioannidis, Cancer Treatment Reviews 2019



Umbrella and basket trials in 
oncology

• As of July 2018, in ClinicalTrials.gov:
• 30 umbrella and 27 basket trials registered
• Only 2 and 9 of them respectively are 

randomized
• This includes 3 trials with adaptive 

randomization
• Five of them published

Janiaud, Serghiou, Ioannidis, Cancer Treatment Reviews 2019









UK minister blunder
• In a promotional 

video released online, 
Hancock confided he had a 
higher than average risk for 
prostate cancer. "My risk by 
age 75 is almost 15%,” he 
worried. The minister 
immediately booked an 
appointment with a doctor to 
get a further blood test.

• “The truth is, genomics might 
have saved my life,” he said.

https://twitter.com/DHSCgovuk/status/1108303190418776064


The systematic review and meta-
analysis epidemic

Ioannidis, Milbank Q 2016



Is useful? Is it precise?

• 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

• Hardly any of them can lead to precision 
medicine



Genetic meta-analyses from 
China



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



Getting from 
individual, 
precise 
effects much 
larger 
population 
effects for the 
same 
pathway?



A precise poem by Marianne Moore

I learn that we are precisionists
not citizens of Pompeii arrested in action



Fossilized precision after the 
volcano of information erupted





Reversing the paradigm
It is unlikely we will be able to fuel precision 
medicine (or health) on individuals until we 
can obtain large-scale, coordinated evidence 
on large populations

EJCI, January 2019



Concluding comments
• Most medical evidence is either problematic/spurious/false or 

has no utility for medical and shared decision making
• Precision medicine (and health) aims to satisfy one of the main 

pillars of EBM, to deal with individuals
• Precision medicine, by definition, is likely to have minimal 

impact on life expectancy and other major population outcomes
• Precision medicine is using some interesting designs, some of 

which are not new and others which are novel, but both types 
are over-hyped probably as to their potential

• Too much personalized information is not necessarily good for 
your health and it may even be harmful  

• A synergy between large-scale evidence and precision 
approaches would be useful to tell us what we can learn from 
each
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