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Question/HypothesisQuestion/Hypothesis

•• Does early insertion of a PAC reduce Does early insertion of a PAC reduce 
morbidity and mortality in patients with morbidity and mortality in patients with 
septic shock or ARDSseptic shock or ARDS

DesignDesign

•• ProspectiveProspective
•• Randomized Randomized 
•• UnblindedUnblinded
•• MultiMulti--center center 
•• Controlled trialControlled trial

SettingSetting

•• In what environment was the study In what environment was the study 
carried out? carried out? 

•• 36 ICUs in France36 ICUs in France
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MethodologyMethodology

MethodologyMethodology

•• Who was enrolled and what were the Who was enrolled and what were the 
criteria?criteria?

•• Inclusion criteria:Inclusion criteria:
•• Criteria for ARDS >24 hoursCriteria for ARDS >24 hours
•• Shock < 12 hoursShock < 12 hours

MethodologyMethodology

•• Who was not and what were the Who was not and what were the 
criteria?criteria?

•• Exclusion criteriaExclusion criteria
•• <18 years<18 years
•• Hemorrhagic shockHemorrhagic shock
•• Myocardial infarction / Myocardial infarction / cardiogeniccardiogenic

shock,shock,
•• Moribund / refused consentMoribund / refused consent

RandomizationRandomization

•• If the study was randomized, how was If the study was randomized, how was 
this achieved?this achieved?

•• Telephone randomization Telephone randomization –– permuted permuted 
block algorithmblock algorithm
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Statistical AnalysisStatistical Analysis

•• Did the authors perform a power Did the authors perform a power 
analysis?analysis?

•• Yes Yes –– 1100 patients required to detect a 1100 patients required to detect a 
10% difference in mortality10% difference in mortality

•• How was the data analyzed?How was the data analyzed?

InterventionsInterventions

•• PAC insertedPAC inserted
•• No specific directions to the use of the No specific directions to the use of the 

PACPAC

StandardizationStandardization

•Medical patients
•80% shock
•20% ARDS
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Critical Appraisal of the Critical Appraisal of the 
MethodologyMethodology

Appraisal of MethodologyAppraisal of Methodology

•• Were the patients properly randomized?Were the patients properly randomized?
– Yes

•• Were the groups comparable? Were the groups comparable? 
– Yes

•• Was the outcome assessment "blind"?Was the outcome assessment "blind"?
– No 

•• Was the study large enough? Was the study large enough? 
– No

Appraisal of MethodologyAppraisal of Methodology
•• Was the study length sufficient?Was the study length sufficient?

– questionable
•• Was it stopped after an interval evaluation? Was it stopped after an interval evaluation? 

– No – stopped after a specified period of time – 30 
months

•• Was the follow up complete Was the follow up complete –– were all the were all the 
patients who entered the trial accounted for at patients who entered the trial accounted for at 
its conclusion?its conclusion?
– Yes

•• And were they analyzed in the groups into And were they analyzed in the groups into 
which they were randomized? which they were randomized? 
– Yes

ResultsResults
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Results Results -- MortalityMortality

Did the use of
Echocardiography
Prejudice the 
Results?

3 Month Survival3 Month Survival

Secondary EndpointsSecondary Endpoints 28 day mortality was related to 28 day mortality was related to 
severity of illnessseverity of illness
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Questions about resultsQuestions about results

•• Study was underpoweredStudy was underpowered
•• Study did not use standardized Study did not use standardized 

methodology for use of PACsmethodology for use of PACs
•• AuthorsAuthors’’ conclusion is that PACs are conclusion is that PACs are 

safe safe –– but do they miss the point?but do they miss the point?

The Onus of Proof is The Onus of Proof is 
ALWAYS on the intervention!ALWAYS on the intervention!

What these studies tell us is:What these studies tell us is:

1.1. PAC is not a therapyPAC is not a therapy
2.2. Without set goals or protocols, it is Without set goals or protocols, it is 

unlikely that PAC is of any additional unlikely that PAC is of any additional 
benefit to patientsbenefit to patients
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