






















EDITORIAL COMMENT

Can a Pulmonary Artery Catheter Improve
Outcomes in Cardiogenic Shock?*
James C. Fang, MD, Tara L. Jones, MD, PHARMD

M ortality rates among patients presenting
with cardiogenic shock (CS) remain unac-
ceptably high, despite advances in reper-

fusion therapy and temporary mechanical
circulatory support (MCS). Recent efforts in managing
CS have included the development of specific defini-
tions, management guidelines, and treatment algo-
rithms. However, a paucity of high-quality evidence
support current clinical practices. Consequently,
there is much debate about the most appropriate
course of action to take when faced with a patient
in CS. One of these issues is the value of placing a pul-
monary artery catheter (PAC), whether debated from
a diagnostic and/or a therapeutic point of view. Intu-
itively, it makes sense that an invasive hemodynamic
assessment may provide diagnostic clarity (e.g., right
heart failure) in these highly varied clinical scenarios
as well as provide information to guide a rational
therapeutic response (e.g., temporary MCS). In fact,
the PAC was once common in critical care manage-
ment and touted by advanced heart failure centers
as a routine practice.

However, routine hemodynamic monitoring with a
PAC fell out of favor in the early 2000s after ran-
domized clinical trials showed no outcome benefit
with its use for chronic heart failure management or
in critical care (1). In contrast, recent studies
have suggested that, in select CS situations,

hemodynamically guided protocols in concert with
temporary MCS could improve outcomes (2). More-
over, it has become increasingly apparent that CS is
not a homogeneous disorder and extrapolation of
prior experiences in related disorders, such as heart
failure and critical care, may not be appropriate. It is
in this context that a report in this issue of JACC:
Heart Failure attempts to address whether obtaining
invasive hemodynamic data from a PAC in CS im-
proves outcomes.

In one of the first reports from the Cardiogenic
Shock Working Group (CSWG), Garan et al. (3)
examined the relationship between hemodynamic
information obtained by PAC in patients presenting
with CS relative and in-hospital mortality. The
analysis was performed using a retrospective data-
set from 8 tertiary care hospitals (i.e., >100 CS cases
each) and included all patients presenting with CS,
regardless of cause. Use of PAC was categorized as
“no PAC,” “incomplete PAC,” or “complete PAC”
and had to be placed prior to MCS initiation. Pa-
tients were further divided into retrospectively
assigned Society for Cardiovascular Angiography
and Interventions (SCAI) CS classification (4), and
mortality was assessed by the use of PAC. Mortality
was significantly lower in the complete PAC group
in the overall cohort, as well as in those patients
presenting with severe CS (defined as SCAI CS Stage
D or E). When stratified by CS cause (e.g., acute
myocardial infarction [AMI] vs. acute heart failure
[AHF]), patients with complete PAC hemodynamics
also had the lowest mortality. Patients with AHF
were also more likely to have a complete PAC
assessment compared to those presenting with AMI
(52.8% vs. 32.2%, respectively; p < 0.001). The au-
thors hypothesized that having complete PAC he-
modynamic data aided in earlier identification of CS
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and provided treatment guidance, which translated
into reduced mortality.

An important observation made in that report was
that most patients who underwent complete PAC he-
modynamic assessment prior to therapy escalation
were those presenting with AHF; 66% of patients with
complete PAC assessment had a history of HF. Patients
in the overall cohort with different CS causes notably
experienced significant differences in mortality (AMI,
39.47%; ADHF, 25.28%; Other, 24.16%; p< 0.001). This
finding was similar to that in a previous study showing
patients with acute CS, compared to acute decom-
pensation of chronic HF were more likely to have
in-hospital mortality (5). Although complete PAC
hemodynamics were associated with the lowest
mortality among all groups in the analysis, the cause
of CS is an important factor contributing to heteroge-
neity, and a PAC may help to refine such CS subsets.
Acute and chronic HF would appear to be pathophy-
siologically distinct from the acute hemodynamic
collapse of an acute coronary syndrome. Going
forward, parsing CS analyses and therapeutic
strategies by cause would appear to be prudent.

Other noteworthy aspects of the analysis
included the multiple centers contributing data,
size of the cohort, use of the recently developed
SCAI CS classification, and the separation of chronic
HF patients (with an acute exacerbation) from the
acute myocardial infarction population. In addition,
the authors were careful to not overstate the con-
clusions and were forthcoming about limitations,
including the retrospective data collection, the
associative nature of their findings, and the lack of
detail regarding therapeutic decisions based upon a
diagnostic tool.

These are important real-world data, but there are
reasons to be cautious. Foremost, which the authors
acknowledge, is that patients presenting with the
highest acuity may be less likely to have invasive
hemodynamic assessment performed prior to death
or initiation of MCS. The rapid deterioration and he-
modynamic collapse of such patients would provide a
negative survival bias to the “no-PAC” group. In fact,
patients in the “no-PAC” group had significantly
higher lactate levels and lower pH, both measure-
ments of CS severity (4). Furthermore, patients
requiring extracorporeal membrane oxygenation
(ECMO) and, arguably the most severe case of CS,
were least likely to have a PAC placed prior to MCS

initiation. The report also lacks other details. For
example, specific SCAI stages at the time of PAC
placement and time to PAC placement or time to
death from hospital presentation were not reported,
which would help to address timeliness of PAC use.
Also, treatment decisions based on the hemodynamic
data and resulting complications were not cata-
logued. Finally, many patients were transferred to
the tertiary care investigator sites in the registry, and
the generalizability of the findings to the first
encounter hospital is unclear.

Despite the aforementioned limitations, the au-
thors are to be commended for providing more
observational evidence for a debated practice and
linking the approach to CS outcomes. Given the
relatively low risk and modest invasive nature of PAC
placement, the potential for the resource-intensive
circulatory support and the overall high mortality of
CS, one might conclude that the results of this anal-
ysis are enough to influence practice patterns in favor
of early invasive hemodynamic assessment. Critics of
this ideology may argue that CS is as much a clinical
diagnosis as it is a hemodynamic one, and there may
be risks to hemodynamically driven treatment de-
cisions that lead to overly aggressive escalation of
care when benefits are unknown. It is important to
emphasize that a PAC is a diagnostic tool, not a
therapeutic one. The CardioMEMS experience has
illustrated the importance of matching diagnostic
power with well thought out therapeutic responses.
Any trial of PAC use in CS should have PAC-based
therapeutic decisions that are clearly laid out.

Meantime, while we await more data and future
trials, should a PAC be placed, if possible, in CS? We
would advocate such a decision be made by special-
ized teams where the collective experience of diverse
providers can be brought to bear. If we accept the
complexity of CS and the limitations of current evi-
dence, the best decisions for our patients are likely
made by a group of coordinated providers to improve
outcomes (6). In our opinion, the PAC does provide
important information to define the nature of CS, but
its ultimate utility will dependent upon the thera-
peutic responses that ensue. We should remember
that we have been here before; the ESCAPE (Evalua-
tion Study of Congestive Heart Failure and Pulmo-
nary Artery Catheterization Effectiveness) trial was
an important lesson that only randomized evidence
will settle the PAC debate.
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