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There are no passions quite as hot and 

pleasurable as those of the deluded.

Arthur Miller on –The Search for Evidence

Compared to the bliss of delusion, 

its vivid colors, blazing lights, 

explosions, whistles and liberating 

joys, the search for evidence

…is a deadly bore.



10/16/2007 3

Speed Bumps and Barriers

ÅIRB 

ÅComplex double jeopardy

ÅTime

ÅPrivacy 

ÅGenetic consent

ÅSurrogate consent

ÅEmergency consent
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Speed Bumps and Barriers

ÅCosts (obvious and hidden)

ÅStudy design

ÅFDA negotiations

ÅRecruitment

ÅCoordination

ÅSite monitoring

ÅLiability

ÅMedical Payments

ÅLong term obligations (FDA, site and  

sponsor)
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FDA

ÉPhase 1 (a and b)

ÉPhase 2

ÉPhase 3

ÉSAE reporting

ÉEndpoints

ÉSeverity of illness
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Endpoints:  Biological or Clinical 

Surrogate

ÉExample:  Oxygenation, biomarker

ÉAdvantages:  readily available, 

statistical power, proof of concept

ÉDisadvantages: May not correlate 

with outcome, not definitive, 
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Endpoints:  Morbidity

ÉExamples: Vent time, ICU length of stay

ÉAdvantages: Measures morbidity, easy to 
measure, statistically powerful, easily 
understood

ÉDisadvantages: May be discordant with 
mortality (early deaths decrease LOS), 
influence by MD.

ÉCannot be used with drugs that have 
mortal side effects.
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Endpoints:  Combined Endpoints

ÉExample:  Ventilator-free-days

ÉAdvantage: combines mortality with 

major morbidity, statistically 

powerful

ÉDisadvantages:  May be discordant 

with mortality, not routinely used nor 

well-understood by clinicians
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Why Ventilator Free Days?

É30-40 % of severe sepsis patients develop 
ARDS

ÉA minority of ARDS/Sepsis patients actually 
die from respiratory failure, but all live on a 
ventilator.

ÉMortality is not the only important outcome of 
our treatments. 

ÉLiberating patients from ventilators is an 
obsession with critical care physicians.
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Why Ventilator Free Days?

ÉIN A PROCESS WITH A 30-50% SHORT 

TERM MORTALITY, ALL ENDPOINTS 

OTHER THAN MORTALY ARE SEVERELY 

CONFOUNDED.

ÉWhat if a new treatment dramatically reduced 

ventilator time but did not change mortality?



Ventilator Free Dayôs:  Definition

0 The patient dies before 28 days

(optional)

28-x The patient is successfully weaned from

mech ventilation at time x < 28 days

0 The patient requires mech ventilation

for 28 days or more

VFD =



Models for Mortality and 

Ventilator Duration in Survivors

ÉPd = Probability of getting off vent alive 
the next day

ÉPa = Probability of dying the next day

ÉMmortality = pd / (pd + pa)

ÉDduration of mech vent = 1 / (pd + pa)



Schoenfeld and Bernard

CCM 30:1772-77, 2002
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Schoenfeld and Bernard

CCM 30:1772-77, 2002



2.5% 30% 90%

Change

In

Duration

Of

Ventilation

Change In Mortality

Power Function for Ventilator Free Days

8

6

4

2

0

-0.5              0                0.05            0.1          0.15  
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N = 1000

P = 0.05

8 VFD increase equals 

13% mortality difference

Schoenfeld and Bernard CCM 30:1772-

77, 2002
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Screened

N = 7533

Enrolled

N = 455

Number with

CV Failure

N = 1334

Number with

“Late” CV Failure

N = 12 (0.19%)

Can an Intervention Preceed 

Shock Development in SIRS?*

Ibuprofen in Sepsis, Bernard NEJM 336:912-8, 1997



Screened

N = 7533

Enrolled

N = 455

Number with

Renal Dysfunction

N = 1342

Number with

“Late” Renal Dys.

N = 27 (.44%)

Preceed Renal 

Dysfunction in SIRS?*

Ibuprofen in Sepsis, Bernard NEJM 336:912-8, 1997



Screened

N = 7533

Enrolled

N = 455

Number with

Lung Dysfunction

N = 1471

Number with

“Late” Lung Dysf.

N = 14 (0.23%)

Preceed Lung Dysfunction 

in SIRS?*

Ibuprofen in Sepsis, Bernard NEJM 336:912-8, 1997



10/16/2007 20

Endpoints:  Mortality

ÉExample:  28-day, time to death, 180 
day.

ÉAdvantage: Arguably most important 
of clinical outcomes, objective, well 
understood.

ÉDisadvantage:  Dicotomous, requires 
large sample, long follow-up (in and 
outside the hospital)
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NIH and Office for Human 

Research Protections

ÉARDSnet experience

ÉProCESS experience

ÉThe way forward (trial design and 

issues)



ICU Trials:Terminology

•Usual Care 

–The full spectrum of care provided by 

clinicians

•Standard of Care

–Legal concept: care that is reasonable and 

prudent;  similar to other clinicians in a 

defined community.

–Implies recognized excellence, conformity

•Best Current Care

–de facto usual care or standard of care?
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Informed Consent



10/16/2007 24

The Ideal World

ÉSingle IRB for all centers in a given trial

ÉSingle master contract for all sites (prices may 
vary)
ïSponsor carries medical risks and drug/protocol 

liability (liability remains local for local professional 
issues)

ïPublication rights are protected

ïPublications guided by an independent committee with 
sponsor representation

ïEliminate ghost writing

ïUnderstand and manage COI.
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Summary

ÉChallenges are real but can be 

managed by:

ïEducation and understanding of ethical 

and legal issues

ïExcellent protocol design

ïCompetent clinical trial conduct

ïManagement of COI


