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Begley. Nature 2012; 483:531-3.  
53 LANDMARK STUDIES
  Replicated? 6 (11%)

Ioannidis. JAMA 2005; 294:218-28. 
34 HIGHLY CITED (>1000 Citations)

Confirmed? 20 (59%)

Prasad. JAMA 2012; 307:37-8.  
35 NEJM STUDIES - Retesting Established Clinical Practice
  Replicated? 16 (46%)

HYPE - PERIPETEIA (Medical Reversals) 



McKibbon. BMC Medicine 2004; 2:33.
Quality – human; important outcome; appropriate methods & statistics. 
Relevance –important to clinical practice (by clinicians with expertise in 

methodology and specific content).  

# Pass  
All Articles in 2000 60,352    4132 

#  Int Med NNR Int Med NNR
   Stringent  Less Stringent 
NEJM 1530  
JAMA 1930 
Lancet 3858

25 (1.6%) 61
25 (1.3%) 77
22 (0.6%) 175

67 23
53 36
62 62

Of the HQCR articles of internal medicine at its 
subspecialties, 56% were published in: 
NEJM, JAMA, Lancet.  

THE FLAWS



PROGRESS & PERIPETEIA

Flaws Rigorous Methods

Early Promising Finding – True PROGRESS or Mere PERIPETIEA?

Fragility Hospital Mortality

Therapy     Control  P 
1000          1000
30 (3.0%) 50 (5.0%) 0.03

Therapy     Control 
30 (3.0%) 48 (4.8%)    0.055
Fragility 
Index 2 Is Loss of F/U < FI?



PROGRESS & PERIPETEIA

Lobo.  CCM 2019; 47: 486-8.  Summary of 4 SRs

2 (IQR 1 – 3.5) Median Fragility Index
% with Fragility Index ≤ 1 40% (Ridgeon)

Fragility Index

Flaws

Fragility



90-Day Mortality NMB  Control  
177  162
56 (31.6%) 66 (40.7%) 

Papazian.  NEJM 2010; 363: 1107-16.

THE FRAGILITY

NHLBI. ROSE Trial. NEJM 2019; 380: 1997-2008.
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Lobo.  CCM 2019; 47: 486-8.  Summary of 4 SRs

2 (IQR 1 – 3.5) Median Fragility Index
% with Fragility Index ≤ 1 40%

139Fragility 
Index 

COVID-19 Infection
Vaccine         Placebo P
14134          14073 
11 (0.08%) 185 (1.31%) 0.0000001

Baden. NEJM 2020; 383: 2603-15.



PROGRESS & PERIPETEIA

Flaws

Fragility

Rigorous Methods

Early Promising Finding – True PROGRESS or Mere PERIPETIEA?

Robust Findings



A flawless RCT in patients with ARDS demonstrates that a new 
drug reduced the 28-day mortality from 46% to 30%. (P < 0.05). 
Methodology and statistical analysis are flawless.  Alpha and beta 
errors were set at 0.05 and 0.2, respectively.  

a. About 5%
b. About 20%
c. About 50%. 
d. About 80%. 
e. About 95%. 

What is the probability that the drug is truly effective?

THE FORMULA

For a RCT that is AE Is the Intervention TE?

16*Oddspretrial = Oddspost-trial

16R +
16R

= 1P[TE|AE]

Ioannidis. PLoS Medicine 2005; 2(8): e124. 

TE / TNE = R= Oddspretrial



All 
Interventions 
for a Disease

TE TNE

AE 
(P < 0.05)

ANE 
(P > 0.05)

Hypothesis Testing Revisited What is the H0? 

What is an a error? 

What is the HA? 

What is a b error? 

OddsPretrial = R = HA / H0 = TE / TNE

RCT is AE (P < 0.05), Is It True?

OddsPosttrial =

a TNE 

b TE 

(1-b) TE 
 a TNE = 16R

(1-a) TNE 

(1-b) TE 

Probability = Odds / (1 + Odds)OddsPosttrial = LR * OddsPretrial 

16R +
16R

= 1P[TE|AE]



All 
Interventions 
for a Disease

Hypothesis Testing Revisited

OddsPosttrial =
(1-b) TE 
 a TNE = 16R

P drug works

OddsPretrial

TE TNE TNETE

1 / 1 = 1 1 / 16

16*1 = 16 16*(1/16) = 1

16 /17 = 94% 1 / 2 = 50%

A well designed RCT shows the drug to be beneficial for a disease (P < 0.05)

= R = TE / TNE

= Odds / (1 + Odds)

OddsPosttrial = LR * OddsPretrial 



PROGRESS & PERIPETEIA

Modern medicine has undoubtedly made tremendous PROGRESS  
in improving health outcomes! 

However, HYPE or PERIPETEIA (medical reversals) is also common as 
many early promising findings are later found to be false.  

Fragility

Flaws

Formula

Robust Findings

Rigorous Methods

Oddspost-trial = LR * R

SUMMARY:

Early Promising Findings – True PROGRESS or Mere PERIPETIEA?

Real World
Confirmation

Reproducible 
Findings (SR)


