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Definition of EBM

● 1992: Evidence-based medicine de-emphasizes intuition, unsystematic 
clinical experience, and pathophysiologic rationale as sufficient 
grounds for clinical decision making and stresses the examination of 
evidence from clinical research. Evidence-based medicine requires 
new skills of the physician, including efficient literature searching and 
the application of formal rules of evidence evaluating the clinical 
literature. 

● 2000: A systematic approach to clinical problem solving which allows 
the integration of the best available research 
evidence with clinical expertise and patient values.
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Things identified as cancer risks
(JNCI news, 1992)

● Electric Razors
● Broken Arms 

(in women)
● Fluorescent lights
● Allergies
● Breeding Reindeer

● Being a waiter
● Owning a pet bird
● Hot dogs
● Being short
● Being tall

Having a refrigerator



“We have no idea how 
or why the magnets 
work.”

“A real breakthrough…”

“…the [study] must be 
regarded as 
preliminary.”

“But…the early results 
were clear and... the 
treatment ought to be 
put to use 
immediately.”









A short research quiz

A well done study is reported on a new electrical stimulator for 
sickle cell pain control, and the authors state that it has turned 
out, somewhat surprisingly (e.g. < 20% chance of being true 
before the experiment), to be effective in reducing migraine 
frequency by 15%, 95% CI: 1% to 29%, P=0.03. The probability 
that this association is real is:

a.) < 75%

b.) 75% to 94.99...%

c.) 95% or higher
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Figure Legend:

277 Yale Residents
95% felt it was important to 
understand these 
concepts to be an 
intelligent reader of the 
literature.

Average score: 41%



Irony...

● 59% reportedly chose the correct “P-
value” definition, but all of the multiple 
choice answers were incorrect!











Rationale: Prior evidence







Again, the basic research process has increased the odds of 
success more than does the clinical research process, ….. 
So while the translational and developmental process is 
often decried for its small yield of usable therapies, it must 
be recognized that it increases the odds of success by 
several orders of magnitude, leaving the clinical evaluation 
process to increase it yet further to justify clinical use.



P-values: Bayesian Translations
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P=0.05
(strongest BF =0.14)

100%0

Probability of truth

1% -> 6%
10% -> 43%

25% -> 69%

50% -> 87%



P=0.01
(strongest BF =0.04)

100%0

Probability of truth

1% -> 19%
10% -> 72%

25%   ->  88%
50%   - 96%



False Unproven True

Scientific claims are…

TrueFalse U n c e r t a i n
0% 100%



Borrowing information from adults to 
children: 

A Case Study of Guillan-Barré Syndrome



Adult vs. Pediatric GBS

● No known difference in pathophysiology 
or clinical course, except that children 
recover more quickly, almost never die, 
and have fewer serious sequelae.



What do we know in adults?: 
PE vs. Placebo

● Two RCTs of plasma exchange versus 
placebo showed identical effects on median 
time to unaided walking (Time to grade 2):

Study N

(age)

Placebo PE HR P-value

French GBS 
Study (1985)

245

(>16)
111 d 70 d 0.63 <0.001

GBS Study 
Group (1985)

220

(>12)
85 d 53 d 0.62 <0.001



What do we know in children? PE 
vs. Historical Control Studies
Author Mean 

treated 
(N)

Mean 
untreated 

(N)

HR S.D.

Epstein 1990 24 (9) 60 (14) 0.4 0.17-0.93

Lamont 1991 17 (6) 43 (18) 0.4 0.15 - 0.99

Jansen 1993 16 (8) 29 (11) 0.55 0.23 -1.37

Graf 1999 76 (6) 50 (9) 1.52 0.54 - 4.3

TOTAL RE model 0.58 0.32-1.0



What do we know in Adults? :
PE vs. IV Ig

PSGBS Study Group, 
Lancet 1997; 349: 225-
230

Median time to walking:
IVIg: 51 d
PE:  49 d
IVIg+PE: 45 d

HR IVIG vs PE: 
1.04, CI 0.8 to 1.4

N
127
114
124



What do we know in Adults? :
PE vs. IV Ig

Van der Meché, NEJM 1992

Median time to walking:
IVIg: 55 d (N=74)
PE:  69 d (N=73)

HR: 
0.80, CI 0.62 to 1.02, p=0.07

Meta-analytic average of 
two PE vs. IVIg studies:
HR = 0.91, CI 0.75 to 1.1



Prior on IVIG vs PE Effect

Hazard ratio 
(ratio of median recovery times)



The value of borrowing
● Save 80% of the sample size of a new trial.

● Define the amount of evidence needed to be 
convincing (BF=3), on top of the adult 
evidence.

● Promote conversations among scientists 
about the things they know something about 
(e.g. similarity of clinical course and 
pathophysiology)



FDA Discussion 
(Fisher, CCT, 20:16-39,1999)

L. Moyé, MD, PhD
“What we have to wrestle with is how to interpret p-values 

for secondary endpoints in a trial which frankly was negative 
for the primary. …In a trial with a positive endpoint…you 
haven’t spent all of the alpha on that primary endpoint, and so 
you have some alpha to spend on secondary endpoints….In 
a trial with a negative finding for the primary endpoint, you 
have no more alpha to spend for the secondary endpoints.” 



FDA Discussion, cont. 
(Fisher, CCT, 20:16-39,1999)

Dr. Lipicky: What are the p-values needed for the 
secondary endpoints?  …Certainly we’re not talking 
0.05 anymore. …You’re out of this 0.05 stuff and I 
would have like to have seen what you thought was 
significant and at what level…

What p-value tells you that it’s there study after 
study? 

Dr. Konstam: …what kind of statistical correction 
would you have to do that survival data given the fact 
that it’s not a specified endpoint? I have no idea how 
to do that from a mathematical viewpoint. 



Summary
● The sine qua non of EBM is integration of evidence of different types; 

empirical, mechanistic, clinical.
● Without Bayesian formalism and measures, there is no quantitative 

language, no conceptual framework, and barely even a qualitative 
language to do this.

● The social-scientific conventions in current use (e.g. evidence 
hierarchies and P≤0.05, Power > 80%) are unmoored from either 
proper measures of evidential strength or probability of truth. These 
conventions have also inhibited progress in developing new 
standards. 

● Meta-research can be terrifically informative regarding the reliability 
of scientific methods.

● The needs and role of FDA are not the same as an EBM practitioner, 
but it can play a huge role in helping to establish new evidential 
standards and a regulatory framework for the 21st century that 
reflects a coherent and consistent approach to inference.
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