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Where’s the Interest at Conferences?

RCTs are eagerly anticipated

• Late-Breaking

• Practice-Changing

• Simultaneous Publication

• Translational

• Inform guidelines

New RCTs are the clear highlights 
for meetings and journals 



The fact is …

Patients Transgenic Mice

more 
interesting than

What are these People Hoping for?

A 

Positive 

Result !



What Do They Usually Get?

A 

Negative

Result !

The fact is …

Almost all the ‘Mortality’ RCTs are Negative …

Mercat et al, JAMA 2008ARDS Network, N Engl J Med 2004

Meade et al, JAMA 
2008



How do we know that?

Ospina-Tascón et al, CCM 2008

Harmful = 7

Beneficial = 10

Negative= 55



‘Harm’ (7)

‘Negative’ (55)

‘Benefit’ (10)

‘Benefit’ in (10/72): 14%
‘No Benefit’: 86%



Is ‘Negative’ a Problem? – Not Always

Non-Inferiority

Effect vs. Cost

Effect vs. Toxicity



Why is ‘Negative’ a Problem? - #1

Level of 
Interest

Makes the Field Dull …



Why is ‘Negative’ a Problem? - #2

If each RCT started at 50:50 
… Shouldn’t <86% of them 
be negative?

BUT  … Given researchers’ 
expectations & initial data 
… Shouldn’t >10%  be 
Positive?

‘By the Numbers’ … there’s a problem



Why is ‘Negative’ a Problem? - #3

Building the Future?

Negative studies 
may consolidate.

BUT, need positive 
studies to build upon 
in order to advance



SYNDROMES

• Some patients have the ‘key’ pathology

• Some don’t

DISEASES

• Some patients are ‘responders’

• Some aren’t 

STATISTICS

• Sample size simply too small

Why are Studies Negative?



LET’S LOOK AT PEEP



Non-Aerated

Rouby et al, 
Crit Care Med 2003

Poorly AeratedPEEP = 0 PEEP = 15

Over Inflated

“Patchy” ARDS 

*

Over-Inflated



Grasso et al, Anesthesiology 2002



Axiom:  PEEP does different 
things to different people …

Nonetheless, three large studies



A lot of patients (2,300), a lot of effort 
Individually, no  impact on survival

Three Major Trials

Higher PEEP vs. Lower PEEP – All Eligible



JAMA 2010

Collectively – (slightly) lower mortality in severe illness



In ARDS … Could ‘positive’ and 
‘negative’ responses to PEEP 

cancel each other out?

- Plausibility -





Group 1
High PEEP

Group 2
Low PEEP

High PEEP Study
(Helps X%, Harms Y%)

X% Helped
Y% Harmed

Randomize & count survival ... No Insight

Outcome  X/Y



Mortality with Higher PEEP: Impact on Compliance

Thanks to Dr M Amato & Dr BT Thompson
-----------Personal Communication-------------

If PEEP improves
Compliance

If PEEP worsens
Compliance



Question

What if randomize only those in 
whom an ‘intermediate’ 
response was positive?



Secondary Analysis of the LOVS study

Adjusted 
Risk of 
Death

0.2

0.6

0.4

ΔP/F Following Initial PEEP Change
-100 0 100 200

PEEP Increased

ΔPEEP
≤0

ORadj Death 0.80 (0.72-0.89)
For each 25mmHg P/F



Adjusted to:age=58.69 trial=LOVS severity=0.3313 duration=2 sepsis=Yes strategy=Lower PEEP pf.pre=140 peep.pre=10 dvt=-2.771 
Delta P/F (mm Hg)
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Decreased/unchanged

Increased

Baseline P/F < 150 mm Hg

-100 0 100 200

Decreased/unchanged

Increased

Baseline P/F > 150 mm Hg

The EXPRESS study

P/F <150 P/F >150

PEEP Increased

ΔPEEP
≤0

Relationship strongest where baseline P/F lowest, and PEEP increased



If done Prospectively …

Impact on Trial Recruitment?



Traditional Approach

Eligible Patients with ARDS

Intervention Control

Physiologic Responsiveness Should Guide Entry into 
Randomized Controlled Trials
EC Goligher, BP Kavanagh, GD Rubenfeld, ND Ferguson AJRCCM 2015 (In Press)

Randomize

Outcome Outcome



Proposed Approach
Eligible Patients with ARDS

Assess Response to PEEP

Non-Responders

Don’t Recruit

Randomize

Intervention Control

Outcome Outcome

Physiologic Responsiveness Should Guide Entry into 
Randomized Controlled Trials
EC Goligher, BP Kavanagh, GD Rubenfeld, ND Ferguson AJRCCM 2015 (In Press)

Responders



Hypothesis

LOVS Proposed
Who gets Randomized? ARDS (P/F<250) ARDS (Positive Response)

Control Mortality 40% 29%

Intervention Mortality 36% 20%

Effect Size 4% 9%

Sample Size (Randomized) 4722 760

Sample Size 4722 (Randomized) 1652 (Evaluated)

Physiologic Responsiveness Should Guide Entry 
into Randomized Controlled Trials
EC Goligher, BP Kavanagh, GD Rubenfeld, ND Ferguson AJRCCM 2015 (In Press)



Potential Benefits …
• Fewer randomized (larger effect size)

• More of those randomized likely to benefit

• Less study noise

• Less false dismissal of useful therapy

• Less potential harm 



Focused RCTs would be more Powerful…

… make these 
people much 

happier …

More 
important …

… make these people 
far more happy



Thank You

Brian.Kavanagh@utoronto.ca


