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easily made and treatment of this condition would not
be promptly initiated. 
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RE P LY :
We thank Dr. Arcand et al. for their letter and interest
in this topic.1,2 We agree that the pulmonary artery
catheter (PAC) is a diagnostic tool with no intrinsic
therapeutic value per se. Its value lies in the skill of its
user and the purpose to which it is applied.

Evaluation of the PAC as Arcand et al. indicate, has
been fraught with highly variable results both supporting
and condemning its use. This illustrates well the differ-
ence between efficacy [use under optimal conditions such
as in a randomized controlled trial (RCT)] and effec-
tiveness (use under everyday circumstances). To explain
this disparity, two major issues need to be considered.

First, evaluation of the PAC is difficult due to the
extensive variability in the skill of users in everyday cir-
cumstances. Iberti et al.3 were first to document the dif-
ficulty that nearly 50% of clinicians had with estimation
of the pulmonary artery occlusion pressure (PAOP), a
finding which was also seen by Gnaegi et al.4 We also
documented a disagreement rate of nearly 50% in PAOP
interpretation among anesthesiologists.5 Since the PAC
is a technology, its optimal use requires the comprehen-
sion of multiple components of knowledge and their
application. Assessment of the efficacy of the PAC using
a RCT will require demonstrated standardization of
the knowledge base necessary for effective use as a prereq-
uisite. While the RCT is an excellent tool for the evalu-
ation of well-delineated interventions in specific
circumstances, application of the RCT to assessment of
the PAC represents a much larger undertaking than
simply assigning patients at random to either receive the
PAC or not, or to receive ‘goal-directed’ care or not. 

Second, the RCT requires that clinical equipoise
exists. In our study, clinicians were in extremely strong
agreement, based on their experience, that the benefits of
the PAC exceeded any potential harm in several scenar-
ios, most of which involved ventricular impairment or
unstable angina. They indicated strongly (90%) that
they would refuse to allow such patients to be assigned at
random to receive the PAC or not. Clearly, clinical
equipoise did not exist. 

Clinicians agreed that the PAC was not indicated in
the patient with preserved ventricular function or stable
angina undergoing elective aortocoronary bypass or
abdominal aneurysm resection. It has been suggested
that this group of patients might be appropriate for a
RCT of the efficacy of the PAC in cardiac surgery.6

Aside from the fact that clinicians agreed that the PAC
is unnecessary in these scenarios, mortality in elective
cardiac surgery in this population ranges from 1–2%.7

Assuming that a shift of 0.5% in absolute mortality is
clinically significant, approximately 2,000 patients in
total would be needed to detect this difference. While pos-
sible in theory, this represents a labourious, time-con-
suming, multicentre undertaking, of which the most
substantial benefit would be to demonstrate equivalence
in outcome with and without the PAC, proving that
which clinicians already know.

Instead of encouraging investigative effort to pursue
RCTs that are likely to be unhelpful, we would recom-
mend focusing on improving the knowledge base of capac-
ities of the PAC by users. Moreover, the technologies in use
deserving systematic evaluation and the related clinical
questions are too numerous to perform RCTs to address
each of them. What could be considered are surrogates of
the RCT to answer relevant clinical questions, including



careful observational studies and carefully-constructed
surveys of clinicians regarding their best practice, and
synthesis of published and unpublished evidence.  
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