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Commentary: A question
of degrees
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CENTRAL MESSAGE

A large, propensity-matched
study did not demonstrate
benefit of mild hypothermia over
normothermia for routine car-
diac surgery.
William J. Phillips, MD, and
Mariya Geube, MD, FASE

Mild degree of hypothermia has persisted over the years in
the perioperative management of patients requiring cardio-
pulmonary bypass (CPB). This practice has been based on
the circumstantial, although never proven, premise that hy-
pothermia may exert a global organ-protective effect,
particularly regarding the central nervous system (CNS).
The physiologic basis of this theory and its extended appli-
cations even beyond the perioperative arena are very well
outlined by Nielsen and colleagues.1 On the flip side, the
adverse effects of hypothermia are considerable and include
coagulation derangements, dysfunction of enzymatic sys-
tems, acidosis, a decrease in tissue oxygen delivery, an in-
crease in blood viscosity, and a decrease in erythrocyte
deformability.

In this issue, Bianco and colleagues2 present propensity
score analysis of 3202 patients undergoing nonemergent
cardiac surgery with CPB over a 7-year period. The
matched cohorts were divided into a normothermic
(>35�C) and hypothermic (32�C-35�C) group with
temperature-management decisions based on surgeon pref-
erence and patient characteristics. The primary outcome
was survival, and secondary outcomes were postoperative
complications and readmission rate. Median CPB bladder
temperature was 34.2�C in the hypothermic and 35.7�C in
the normothermic group. The groups were well matched
regarding age, cardiovascular history and function, comor-
bidities, laboratory profiles, and surgeon. The authors did
not find a difference in early- (2.6% vs 2.4%; P ¼ .8) or
long-term survival (82.6% vs 81.63%; P ¼ .81). There
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was a modest but statistically significant risk of acute renal
failure (ARF) (3.7% vs 2.4%; P ¼ .03) in the hypothermic
group. There were no differences in outcomes related to
transfusion requirements, use of intra-aortic balloon pump
(IABP), infections, stroke, pneumonia, atrial fibrillation,
hospital length of stay, and readmissions.
Myocardial protection during CPB is largely based on

electromechanical arrest with hypothermia adding a poten-
tial supplemental benefit.3 The authors did not provide data
on methods of myocardial protection, including tempera-
ture, composition, and delivery of cardioplegia solutions.
Also, the only metric regarding post-CPB myocardial per-
formance was IABP use; deployment of inotropic support,
perioperative troponin trends, or echocardiographic perfor-
mance data were not presented. It is therefore difficult to
draw any conclusions regarding comparative myocardial
protection in this setting, as IABP use is often a later inter-
vention with a definite subjective component as to if/when it
might be applicable. The implementation of hypothermia
during CPB was affected by the individual surgeon’s prefer-
ence, and so was the transfusion practice. The authors did
not find a difference in the transfusion requirements be-
tween the 2 groups; however, there is a lack of information
regarding the transfusion protocols used, ie, use of antifibri-
nolytics, point-of-care coagulation monitoring, and transfu-
sion triggers. For this reason, the results may not be linked
solely to the temperature used during CPB but are likely a
reflection of the individual transfusion practice.
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Commentary Phillips and Geube
Concerning the effect of temperature on CNS, this study
was not designed to elucidate milder degrees of cognitive
impairment. Although the incidence of stroke was not
different, peribypass acute CNS events are often embolic
in nature and unrelated to global CNS protection strategies.
In addition, target core temperatures were bladder tempera-
tures; the adequacy of CNS cooling was not addressed,
leaving open to question disparities in regional cooling
and evidence of true CNS temperature differences. The
study was also not designed to address rates of rewarming
or perhaps most importantly, postbypass temperature “over-
shoot,” both of which may be major contributors to CNS
secondary insult.

ARF was modestly more prevalent in the hypothermia
cohort (3.7 vs 2.4%; P ¼ .03). These incidences of ARF
requiring dialysis are consistent with historic figures.4 How-
ever, the study was not designed to suggest whether the
ARF subgroups had longer CPB times, more valvular pro-
cedures, or more aortic vascular disease. The severity of
perioperative anemia in the ARF cohort was also not eval-
uated, as a hematocrit <24, particularly in patients with
obesity, may predispose to acute kidney injury.5 Also, as
the kidneys may rewarm more rapidly than other tissues,
rapid and/or excessive rewarming (rather than the depth
of hypothermia) may predispose to acute kidney injury.6
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The authors are to be well commended on a large,
multiyear trial with a very meaningful follow-up period.
Cohorts were well matched across a large number of
clinically relevant parameters. Despite the potential of
confounding and influence of selection bias related to
the retrospective design, this study clearly adds weight
to the body of literature calling into the question the
benefits of deliberate hypothermia for routine cardiac
surgery.
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