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Acute onset, hypoxemia, low compliance, 

chest radiographic appearance

The ARDS Definition ca 1967 ≈ 2018

PathologyPEEP responsiveness

Risk factors

Potential but problematic role for corticosteroids

No effect of inotropes



ARDS and Sepsis are Leukemia ca 1976

Morphology Based



ARDS and Sepsis are Leukemia ca 1976

Morphology Based with poor agreement



What we aspire to

Leukemia ca 2018



Introducing empiricism: 
“Predictive Validity” in Critical Care Studies
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Predictive Validity in Critical Care Studies
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I’m Sorry

Crit Care Med 2003; 31:S276 –S284



Predictive Validity

Psychological Review 61, 1954

If X is a good measure of intelligence then it ought to predict Y

not If X predicts Y then it is a good measure of intelligence



Predictive Validity

Psychological Review 61, 1954

If X is a good measure of intelligence then it ought to predict Y

If X is a good definition of ARDS then it ought to predict 

... response to ARDS treatments

... mortality



Predictive validity and exploration in 

complex syndromes

Amer. J. Psychiat. 126 January /970



Two uses of predictive validity in 

Berlin ARDS (1 was wrong)



Predictive validity?
Neither the stratification by severity nor the PaO2/FiO2 at study entry was 

independently associated with mortality.

• Small N and few Mild ARDS

• Not the question

Mild ARDS (n = 42) 

Moderate ARDS (n = 123) Severe 

ARDS (n = 75) Intensive Care Med (2013) 39:2161–2170



Predictive validity ≠ Better Definition
PaO2/FiO2 better predictor of mortality after 24h standardized  

mechanical ventilation

• Different question

• Great idea for RCTs

Day 1

BMJ Open 2015;5:e006812

• Wait a day to randomize

• Kill epidemiology and observational research

• Just because it predicts “better” doesn’t make it a better definition



qSOFA predicts death in infected 

non-ICU (slightly) better than SOFA



Does this make qSOFA a 

better definition than SOFA or ...?

OR



qSOFA was a prediction analysis 
but if qSOFA is the answer what is the question?

JAMA. 2018;319(21):2175-2177.

• qSOFA is not:

- a definition of sepsis

- a screening tool for infected patients

- a triage tool to decide disposition of septic patients

- an early warning score for septic patients

• qSOFA is a tool to identify patients who might be septic 

that are already infected 



Comparing definitions of septic 

shock using mortality and size

• The largest group with the highest mortality

• But ... is it the best definition for septic shock?

– Prognostic but perhaps not predictive validity

42% 30% 29% 26% 30% 19%

Mortality

JAMA. 2016;315(8):775-787



The (mis)use of predictive validity

• Syndrome definition is not (just) a statistical exercise in 

maximizing mortality prediction and AUC

– This is the goal for mortality prediction models

• Size of population, mortality, and ICU length of stay used 

to pick “best” definition

• Should not be used to derive a definition (qSOFA) but to 

validate one picked using other methods

• One of many validity criteria for syndrome definitions

• Reliability?



Email 

gordon.rubenfeld@sunnybrook.ca for slides





Distinguishing different diseases requires 

more than establishing different outcomes


