postburn hospital stay. The increasing ev-
idence derived from retrospective studies
that the indication and threshold for
blood product administrations has to be
redefined leads us to call for a large pro-
spective clinical trial. The prospective
trial should determine whether surgical
techniques can effectively decrease blood
loss during the operation, determine the
indications for blood transfusion, and
whether the amount and timing of trans-
fusions determine the outcome of se-
verely burned patients.

In summary, burned patients who re-
quire large amounts of blood products
are at high risk to develop infectious
complications and to die when compared
with patients requiring low amounts of
blood products. We suggest that the next
step would be to initiate a large prospec-
tive clinical trial to determine the thresh-
old for blood transfusions and possibly
new methods to limit blood loss during
surgery. This prospective randomized
study should address these issues and an-
swer these questions before recommen-
dations can be made to change clinical
practice.

Marc G. Jeschke, MD, PhD

David N. Herndon, MD
Shriners Burn Hospital
Galveston, TX
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Blood product transfusion in association with coronary artery
bypass grafting: Proceed with caution*

total of 400,000 coronary ar-

tery bypass grafting (CABG)
procedures are performed each

year in the United States, many

on productive citizens in midlife. Improv-
ing the safety of this procedure is impor-
tant. In this issue of Critical Care Medi-
cine, Dr. Koch and colleagues (1) report
on their study in which they quantified
the incremental risk associated with the
transfusion of blood products on mortal-
ity and morbidity after CABG surgery.
They also investigated patient- and pro-

*See also p. 1608.
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cedure-related variables associated with
the need for packed red blood cell (RBC)
transfusion.

Blood transfusion and outcome after
cardiac surgery have been studied exten-
sively (2—8), and patient outcome seemed
worse when blood transfusion was insti-
tuted in the perioperative period. Some of
these studies were limited by small patient
populations and others by combinations of
cardiac procedures (e.g., CABG and valve
surgery) that may have confounded the re-
sults. Some did not evaluate dose-depen-
dent effects of RBC transfusion or patient
outcome after transfusion of blood prod-
ucts other than RBCs. This present study
addresses those issues.

Almost half of the patients (48.6%) of
Dr. Koch and colleagues (1) underwent
blood product transfusion. Transfusion of
RBCs was associated with unit-by-unit in-
creased risk for in-hospital mortality and
morbidity, even after controlling for risk

factors previously associated with adverse
outcome after CABG. Higher rates of
transfusion were seen in the elderly, pa-
tients with lower body mass indexes, low
preoperative hematocrit, or those under-
going reoperation. Unexpectedly, platelet
transfusion was associated with lower
postoperative morbidity (9). Also con-
trary to previous findings, transfusion of
fresh frozen plasma led to increased in-
hospital mortality.

The greatest strength of this study is
prospective. Perioperative patient data
and information from the original blood
component utilization forms were col-
lected from a large homogeneous patient
population. Analysis of transfusion blood
products other than RBCs on outcome
was also important, as there is a paucity
of such information in the cardiac sur-
gery literature. However, the design and
analysis generated questions regarding
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confounding variables. Some of these
concerns are outlined below.

Dr. Koch and colleagues (1) state that
“patient-related disease characteristics, lab-
oratory values and operative variables, ...
were variably associated with individual
postoperative morbidities and mortality,”
but the specific variables were not listed.
Although the authors controlled for tra-
ditional risk factors, they did not specify
whether they controlled for physiologic
variables (e.g., acidosis) that have been
evaluated as confounding variables in other
recent transfusion studies (10). They tried
to account for these variables statistically
by utilizing a balancing score, but concede
that RBC transfusions might be a surrogate
marker for sicker patients.

More detailed discrimination of the
time of blood transfusion in relation to
the onset of adverse outcomes would pro-
vide support for their conclusions. It is
difficult to blame a blood transfusion for
an adverse outcome that was diagnosed
before the transfusion. Of the 20,513 units
of RBCs transfused, the authors stated that
11,177 (54%) were given postoperatively in
the intensive care unit. However, the ma-
jority of complications in cardiac surgery
relate to events in the operating room or on
the first postoperative night. Moreover, cli-
nicians frequently transfuse cardiac surgery
patients after the diagnosis of a complica-
tion. Review of those given transfusions
beyond the initial 12- to 24-hr risk period
for procedural complications might iden-
tify patients who fail to show a temporal
relationship consistent with their conclu-
sions that the transfused blood caused the
complication. Identifying and excluding
such patients from their data set would
strengthen the suggestion of causality.

Specific patient and procedural
questions came to mind while review-
ing this article. How many of the pa-
tients in the study required a transfu-
sion for bleeding? Might the local policy
of avoiding aprotinin, the most effective
measure for prophylaxis against bleed-
ing, have led to more bleeding and the
need for more blood products (11)? The
investigators reported that most of the
patients who underwent transfusion re-
ceived only 1 or 2 units of RBCs, mak-
ing bleeding a less likely indication for
transfusion in those patients. What
were the indications for transfusion?
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Fresh frozen plasma was associated
with reduced odds for postoperative
mortality. Was this because fresh frozen
plasma led to a cessation of bleeding in
these patients? This would seem un-
likely according to the results of a re-
cent meta-analysis of randomized clin-
ical studies that showed minimal
efficacy of fresh frozen plasma for this
purpose (12-14). Perhaps the (nonproto-
col) decision to give fresh frozen plasma
signified a conscious effort by the clinician
to avoid having to give cell-based transfu-
sions (i.e., RBCs or platelets). The Cleve-
land Clinic Health System advertises
“bloodless CABG surgery” for appropriate
candidates (www.fairviewhospital.org/
bloodless). This implies that they might
have a fairly large cohort of low-risk pa-
tients with severe anemia after CABG.
Comparing the outcome of this group vs. a
matched cohort of low-risk patients who
were transfused would strengthen their
findings considerably.

Despite its flaws, this study is impor-
tant to the critical care literature. It pro-
vides data regarding a therapy, presently
under great scrutiny, on a challenging
component of the ICU patient population.
The correlation between blood use and
poor outcome in CABG surgery is strong;
therefore, decisions to utilize transfusion
must be made carefully. We can save lives
by being frugal in our use of blood. We
can save lives by improving CABG sur-
gery. We can save lives by improving the
quality of blood products. We all have
work to do.

Debra L. Malone, MD, FACS
Division of Trauma Surgery
Robert S. Poston, MD
Division of Cardio-Thoracic Surgery
John R. Hess, MD, MPH, FACP, FAAAS
Departments of Pathology and
Medicine
University of Maryland School of
Medicine
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