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Pulmonary artery catheter: No more

indiscriminate use!

National Heart, Lung, and Blood Institute Acute Respiratory

Distress Syndrome (ARDS) Clinical Trials Network; Wheeler

AP, Bernard GR, Thompson BT, Schoenfeld D, Wiedemann HP,

deBoisblanc B, Connors AF Jr, Hite RD, Harabin AL. (Vanderbilt

University, Nashville; Massachusetts General Hospital, Boston;

Cleveland Clinic, Cleveland; Louisiana State University Health

Sciences Center, New Orleans; Case Western Reserve University

at MetroHealth Medical Center, Cleveland; Wake Forest University

Health Sciences, Winston-Salem, North Carolina; National

Institutes of Health, Heart, Lung, and Blood Institute, Bethesda,

Maryland, USA.) Pulmonary-artery versus central venous catheter

to guide treatment of acute lung injury. N Engl J Med 2006;

354:2213–24.

SUMMARY

This randomized controlled trial by Wheeler et al. was conducted in

response to the workshop report by the Acute Respiratory Distress

Syndrome (ARDS) Clinical Trial Network of the National Heart,

Lung, and Blood Institute (NHLBI), USA. Patients with ARDS were

randomly assigned in a factorial design to receive either a pulmonary

artery catheter (PAC) or central venous catheter (CVC) and to either

a liberal or conservative strategy of fluid management. One thousand

patients were recruited. The primary end-point was mortality at 60

days after randomization. The compliance with the study protocol

was excellent. The results showed that the death rates during the first

60 days were similar in the PAC and CVC groups (27.4% and 26.3%,

respectively; p=0.69; mean absolute difference 1.1%). There were no

significant differences between the groups in lung or kidney function,

rates of hypotension, ventilator settings, and use of dialysis or

vasopressors. The shortcomings of earlier randomized trials in this

area were overcome by extensive training of study personnel in the

performance and interpretation of vascular pressure measurements

obtained by means of the PAC, the use of rigorous algorithms to guide

treatment in response to catheter-derived data and the use of two

strategies of fluid management. This randomized trial concludes that

PAC-guided therapy does not improve survival or organ function and

is associated with more complications than CVC-guided therapy.

COMMENT

In 1970, Swan et al. introduced a flow-directed catheter that

permitted catheterization of the pulmonary artery at the bedside,

thus permitting measurement of right heart pressures, ‘wedge

pressure’ as a surrogate of left ventricular filling pressure and

cardiac output. Although this catheter gained immediate popularity,

the criticism regarding its widespread use without appropriate

clinical trials was published in a very short period.1

A prospective cohort study by Connors et al.2 including 5735

critically ill patients suggested that there was an increased 30-day

mortality, intensive care unit (ICU) stay and hospital stay in those
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undergoing right heart catheterization. Another editorial3 was

published following the above cohort study which recommended

that NHLBI should initiate a randomized controlled trial to

determine the benefits and risks of PAC in critically ill patients.

The editorial remarked that if such trials were not initiated, the US

Food and Drug Adminis-tration (FDA) should issue a moratorium

on the use of PAC.

In response to the recommendation a joint statement was issued

by the American College of Chest Physicians and the American

Thoracic Society stating that there was no basis for a moratorium on

the use of PAC.4 However, both organizations agreed on the need

for randomized trials to determine the risks and benefits of PAC.

This was also endorsed by a multidisciplinary workshop sponsored

by NHLBI and the FDA. It was recommended that randomized

controlled trials be conducted to determine the safety and

effectiveness of PAC in patients with severe and/or refractory

congestive heart failure (CHF), patients undergoing low risk coronary

artery bypass grafting (CABG), patients with ARDS, severe sepsis

and septic shock.

A recent observational study by Friese et al.5 on a large cohort

of critically injured trauma patients demonstrated that the use of

PAC in the management of critically injured patients presenting

to the emergency department in severe shock was associated with

survival benefit. Conversely, those who are initially stable on

arrival experienced increased mortality when PAC was required

during their hospital course. This result was similar to the findings

of another observational study by Chittock et al.6 In fact, the

results of at least 4 randomized trials7–10 on the risk–benefit of

PAC use were also available before the current study was

published (Table I).

These 4 randomized clinical trials were limited because of one

or more of the following problems: poor external validity,

inadequate sample size, inadequate training of the study personnel,

inadequate treatment and fluid management protocols. The current

study addresses all these problems and clarifies the risk–benefit

profile of PAC use in at least one subset of patients identified as

potential beneficiaries of PAC by the recommendation of NHLBI,

i.e. patients with acute lung injury (ALI/ARDS). If the conclusion

of this study is added to the conclusion of the above-mentioned

prospective randomized trials9,10 at least part of the controversy is

over.

Over the past decade there is a definite reduction in the use

of PAC, and the reason seems to be a more rational and appropriate

use of the catheter after results from several studies were

published. The current study has further reduced the number of

potential indications of PAC use, clearly demonstrating that it

should no longer be a part of routine management of ALI/ARDS.

While PAC is losing ground in clinical therapeutics its use in

other clinical indications where its use seems beneficial must be

studied in randomized trials. For instance, as PAC-derived

variables seem beneficial for the early management of shock

patients, a randomized controlled trial comparing PAC v. non-

PAC-guided early goal-directed therapy in sepsis and septic

shock is warranted.
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TABLE I. Randomized trials on the risks and benefits of pulmonary
artery catheter

Author (year) n Type of patients Benefits Risks

Rhodes et al. (2002)7 201 Critically ill patients None None

in intensive care unit

Sandham et al. (2003)9 1994 High risk surgical None Increased

patients pulmonary

embolism

Richard et al. (2003)8 676 ARDS with or None None

without shock

Binanay et al. 433 Congestive heart None None

(ESCAPE)(2005)10 failure
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