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Where’s the Interest at Conferences?

RCTs are eagerly anticipated

e Late-Breaking

e Practice-Changing

e Simultaneous Publication
e Translational

e Inform guidelines

New RCTs are the clear highlights
for meetings and journals



What are these People Hoping for?

A

Positive
Result !

The factis ...
_ Pati ents Transgenic Mice

more
interesting than



What Do They Usually Get?

A
Negative
Result !

The fact is ...
Almost all the ‘Mortality’ RCTs are Negative ...

All-cause mortality

Mercat et al, JAMA 2008
Meade et al, JAMA
2008

Days After Randomization



How do we know that?

Multicenter, randomized, controlled trials evaluating mortality in
intensive care: Doomed to fail?

Gustavo A. Ospina-Tascon, MD; Gustavo Luiz Blchele, MD; Jean-Louis Vincent, MD, PhD

Beneficial = 10

Harmful = 7

Negative= 55

Ospina-Tascon et al, CCM 2008



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

‘Benefit’ (10)

‘Harm’ (7)

‘Negative’ (55)




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

4

If each RCT started at 50:50
... Shouldn’t <86% of them

é > be negative?

&2 BUT ... Given researchers’
i expectations & initial data

S ... Shouldn’t >10% be
_a— Positive?

‘By the Numbers’ ... there’s a problem



Why is ‘Negative’ a Problem? - #3

, BU1; need positive
as== studies to build upon
I8l in order to advance




Why are Studies Negative?

SYNDROMES

e Some patients have the ‘key’ pathology
e Some don’t

DISEASES

e Some patients are ‘responders’

e Some aren’t

STATISTICS
e Sample size simply too small



LET’S LOOK AT PEEP
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Rouby et al,
Crit Care Med 2003
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Axiom: PEEP does different
things to different people ...

Nonetheless, three large studies



Three Major Trials
Higher PEEP vs. Lower PEEP — All Eligible

e NEW ENGLAND
JOURNAL of MEDICINE

STABLISHED IN 1812 JULY 22, 2004 VOL.351 NO.4

Higher versus Lower Positive End-Expiratory Pressures
in Patients with the Acute Respiratory Distress Syndrome

ABSTRACT

Probability

n for acute lung injury and the acute res-  The me
a

this trial to compare

in these patients

njury and AR
evels, which were set

Higher PEEP, overall sur
Lower PEEP, discharge

er PEEP, discharge

40

Days after Randomization

N CARING FOR THE
CRITICALLY TLL PATIENT

Positive End-Expiratory Pressure Setting
in Adults With Acute Lung Injury

and Acute Respiratory Distress Syndrome
A Randomized Controlled Trial

Alain Mercat, MDD
Jean-Christophe M. Richard, MD
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MD
MDD
MD
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B CARING FOR THE
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Ventilation Strategy Using Low Tidal Volumes,
Recruitment Maneuvers, and High Positive
End-Expiratory Pressure for Acute Lung Injury
and Acute Respiratory Distress Syndrome

A Randomized Controlled Trial

wscen M. Arabi. M)
mes Caoper, MD Design and Setting Ranc

Mortiity

Log-rank P=_23

- 14 21
Days After Randomization

A lot of patients (2,300), a lot of effort

Individually, no impact on survival




Higher vs Lower Positive End-Expiratory Pressure
in Patients With Acute Lung Injury

and Acute Respiratory Distress Syndrome
Systematic Review and Meta-analysis

Matthias Briel, MD, Mb"_ Context Trials comparing higher vs lower levels of positive end-expiratory pressure
Maureen Meade, MD, MSe (PEEP) in adults with acute lung injury or acute respiratory distress syndrome (ARDS)

Collectively — (slightly) lower mortality in severe illness

In-hospital time to death

Patients with ARDS.__ Patients without ARDS
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- Plausibility -

In ARDS ... Could ‘positive’ and
‘negative’ responses to PEEP
cancel each other out?



e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JULY 22,2004 VOL.351 NO.4

Higher versus Lower Positive End-Expiratory Pressures
in Patients with the Acute Respiratory Distress Syndrome

The National Heart, Lung, and Blood Institute ARDS Clinical Trials Network*

ABSTRACT

BACKGROUND

Most patients requiring mechanical ventilation for acute lung injury and the acute res- The members of the Writing Committee
piratory distress syndrome (ARDS) receive positive end-expiratory pressure (PEEP) (RoyG. Brower, M.D., Johns Hopkins Uni-

. . . versity, Baltimore; Paul N. Lanken, M.D.,
of 5 to 12 cm of water. HIgher PEEP levels may improve oxygenation and reduce ven- 4

: : L . . = University of Pennsylvania, Philadelphia;
tilator-induced lung injury but may also cause circulatory depression and lung injury Neil Macintyre, M.D., Duke University,

from overdistention. We conducted this trial to compare the effects of higher and lower Purham, N.C.; Michael A. Matthay, M.D.,

= . . University of California, San Francisco, San
PEEP levels on clinical outcomes in these patients. Francisco: Alan Morris, M.D.. LDS Hospi-




High PEEP Study
( , )

7

Group 1 Group 2
High PEEP Low PEEP

v

\ Outcome oc X/

Randomize & count survival ... No Insight




Mortality with Higher PEEP: Impact on Compliance
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Question

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



Oxygenation Response to Positive End-Expiratory Pressure Predicts

Mortality in Acute Respiratory Distress Syndrome
A Secondary Analysis of the LOVS and ExPress Trials

Ewan C. Goligher'*34, Brian P. Kavanagh'~**, Gordon D. Rubenfeld'®’, Neill K. J. Adhikari'®”, Ruxandra Pinto’,
Eddy Fan'®*, Laurent J. Brochard'?®, John T. Granton'**, Alain Mercat®, Jean-Christophe Marie Richard'®,
Jean-Marie Chretien'!, Graham L. Jones'?, Deborah J. Cook'#'®, Thomas E. Stewart’?*, Arthur S. Slutsky'>*,
Maureen O. Meade'®'3, and Niall D. Ferguson'-#34

Secondary Analysis of the LOVS study

OR,,; Death 0.80 (0.72-0.89)

For each 25mmH P/F
Adjusted g AP/

Risk of
Death
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Oxygenation Response to Positive End-Expiratory Pressure Predicts
Mortality in Acute Respiratory Distress Syndrome
A Secondary Analysis of the LOVS and ExPress Trials

Ewan C. Goligher'*34, Brian P. Kavanagh'~**, Gordon D. Rubenfeld'®’, Neill K. J. Adhikari'®”, Ruxandra Pinto’,
Eddy Fan'®*, Laurent J. Brochard'?®, John T. Granton'**, Alain Mercat®, Jean-Christophe Marie Richard'®,
Jean-Marie Chretien'!, Graham L. Jones'?, Deborah J. Cook'#'®, Thomas E. Stewart’?*, Arthur S. Slutsky'>*,
Maureen O. Meade'®'3, and Niall D. Ferguson'-#34

The EXPRESS study
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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

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




If done Prospectively ...
Impact on Trial Recruitment?



Physiologic Responsiveness Should Guide Entry into

Randomized Controlled Trials
EC Goligher, BP Kavanagh, GD Rubenfeld, ND Ferguson AJRCCM 2015 (In Press)

Traditional Approach
Eligible Patients with ARDS

|

Randomize

Intervention Control
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Outcome Outcome




Physiologic Responsiveness Should Guide Entry into

Randomized Controlled Trials
EC Goligher, BP Kavanagh, GD Rubenfeld, ND Ferguson AJRCCM 2015 (In Press)

Proposed Approach

Eligible Patients with ARDS

v

Assess Response to PEEP

Responders /\ Non-Responders

\’

Randomize

—

Intervention Control Don’t Recruit

\ v

Outcome Outcome




Physiologic Responsiveness Should Guide Entry

into Randomized Controlled Trials
EC Goligher, BP Kavanagh, GD Rubenfeld, ND Ferguson AJRCCM 2015 (In Press)

Hypothesis

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




Potential Benefits ...

e Fewer randomized (larger effect size)

e More of those randomized likely to benefit
e Less study noise

e Less false dismissal of useful therapy

e Less potential harm



Focused RCTs would be more Powerful...

... make these
;.| people much
w4 happier ...
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Thank You

Brian.Kavanagh@utoronto.ca

Interdepartmental

Division of Critical
Care Medicine




