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EDITORIAL Editorials represent the opinions
of the authors and JAMA and

not those of the American Medical Association.

Blood Transfusion as a Quality Indicator
in Cardiac Surgery
Aryeh S. Shander, MD
Lawrence T. Goodnough, MD

IN 2007, THE SOCIETY OF THORACIC SURGEONS AND THE

Society of Cardiovascular Anesthesiologists issued clini-
cal practice guidelines on perioperative blood transfu-
sion and blood conservation in cardiac surgery.1 In a

2009 follow-up survey of clinicians considered the pri-
mary target group of these guidelines, more than two-
thirds of respondents indicated some degree of familiarity
with the guidelines.2 However, reported changes in prac-
tice resulting from the guidelines were limited, and about
half of the respondents indicated that they did not adhere
to the recommended reduced hemoglobin cutoff points as
transfusion triggers.

Guidelines for blood transfusion have been proposed that
attest to the inadequacy of discrete hemoglobin levels as “trig-
gers” for transfusion and acknowledge the necessity of tak-
ing other physiologic criteria into account.1,3 It is generally
agreed that transfusion is not of benefit when hemoglobin
levels are greater than 10 g/dL and possibly of benefit when
hemoglobin levels are less than 6 g/dL. Indications for trans-
fusion in patients with hemoglobin levels within these para-
meters are often tied to other factors such as existing co-
morbid conditions and perceived risks of discrete organ
ischemia. Another common theme in these guidelines is the
limited evidence available to support the recommenda-
tions, along with frequent calls for research that could lead
to further guidance from level 1 evidence.

In this issue of JAMA, 2 articles address distinct but re-
lated aspects of blood transfusion. Hajjar et al4 report re-
sults from a noninferiority randomized controlled trial (RCT)
comparing 502 patients undergoing cardiac surgery with car-
diopulmonary bypass at a single referral center in São Paulo,
Brazil, who were assigned to perioperative red blood cell
(RBC) transfusion strategies aimed at maintaining hemat-
ocrit at or greater than 30% (hemoglobin approximately 10
g/dL) vs 24% (hemoglobin approximately 8 g/dL). The trans-
fusion strategies resulted in transfusion rates of 78% and 47%,
respectively. Patients randomized to either group had com-
parable mortality and morbidity outcomes.

In the other study, Bennett-Guerrero et al5 analyzed data
from more than 100 000 patients undergoing coronary ar-
tery bypass graft surgery with cardiopulmonary bypass in
2008 at 798 centers across the United States and observed
substantial variation in rates of RBC (7.8%-92.8%), plasma
(0%-97.5%), and platelet (0.4%-90.4%) transfusions (range
of rates from 408 larger-volume hospitals provided). The
variability in transfusion rates persisted after adjusting for
a number of patient- and hospital-related factors.

The study by Hajjar et al4 is a notable addition to the exist-
ing body of evidence on the narrow benefits of RBC transfu-
sion and its effect on outcomes in patients without hemor-
rhage.Thesestudieshavesuggestedthatreductionoravoidance
of transfusion in cardiac patients is associated with improved
outcomes.6,7 Given the ethical complexities and methodologi-
cal challenges, to date no RCT has been conducted compar-
ing a transfused group with a nontransfused group.

Transfusion RCTs instead have focused on comparing vari-
ous transfusion strategies, which may undercut the ob-
served magnitude of differences. Only a minority of pa-
tients who are screened and eligible to participate in RCTs
agree to do so: 40%, for example, in the TRICC (Transfu-
sion Requirements in Critical Care) study8 and less than 50%
in the study by Hajjar et al.4 The subsequent lack of differ-
ences in outcomes for these trials may be biased by treating
physicians accurately determining, a priori, that their en-
rolled patients would survive participation in the study. Ad-
ditionally, cell salvage was not used in the study by Hajjar
et al,4 and frequent blood draws performed as part of the
study procedures could have contributed to iatrogenic ane-
mia. Moreover, use of relatively fresh, nonleukodepleted
blood units in this trial may limit the applicability of the
results to other settings. These factors could have contrib-
uted to the transfusion rates being relatively high in both
study groups. Despite (or because of) these limitations, the
trial by Hajjar et al4 showed that patients undergoing car-
diac surgery who received fewer RBC transfusions did as well
as those transfused more liberally, with no evidence of is-
chemia or impaired delivery of oxygen to tissues.

See also pp 1559 and 1568.
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The study by Bennett-Guerrero et al5 provides a snap-
shot of transfusion practices in a subset of patients under-
going cardiac surgery across the United States. The data show-
ing highly variable transfusion rates are disconcerting. Yet
despite magnitudes of differences between hospitals in terms
of RBC transfusion rates, there were no significant differ-
ences in mortality rates between the hospitals. The absence
of differences in mortality among centers with varying trans-
fusion rates strongly suggests inappropriate transfusions.

Transfusion decisions depend on several factors such as
institutional transfusion policies, blood ordering proce-
dures, and availability of blood conservation strategies. Only
around 11% of the variation in RBC transfusion rates was
explained by hospital characteristics in the study by Bennett-
Guerrero et al.5 Additional patient characteristics included
several factors known to affect the probability of RBC
transfusion and accounted for only 20% of variability in
RBC transfusion rates among the hospitals. With the mor-
tality rates unaffected, it is reasonable to assume that most
of the blood ordered in hospitals with high transfusion rates
was unjustified, consistent with data from other studies2,9,10

Continued inappropriate transfusions among hospitals is
a major concern. Transfusions carry risks and are costly, and
the supply of blood is limited. Substantial variation in trans-
fusion practices in cardiac surgery was documented in 1991.9

However, despite subsequent publication of transfusion prac-
tice guidelines, substantial variability in transfusion prac-
tices persisted.10 Now, more than a decade later, the study
by Bennett-Guerrero et al5 again documents substantial and
unacceptable variation in transfusion practice. Published
guidelines have not been effective in reducing this variabil-
ity in blood transfusion. Institution-level blood manage-
ment protocols11 are a preferred approach, including dem-
onstration projects supported at the federal or state level to
identify and target specific transfusion practices and patient
outcomes. Other potential approaches at the institution level
include use of computerized practitioner order entry, which
can leverage strategies such as requiring information from
treating physicians for transfusion indications in blood prod-
uct order forms; utilization audits; and benchmarking.

The measures of quality used by the Society of Thoracic Sur-
geons in the ratings of cardiac surgery programs do not iden-
tify or include RBC transfusions as a quality indicator.12 It may
be time for patient blood management to gain status as a per-
formance indicator by accreditation agencies such as the Joint
Commission13 or as a quality indicator by professional orga-
nizations such as the Society of Thoracic Surgeons as part of
transparency and public rankings for consumers.

The conservation of blood in cardiac surgery was origi-
nally stimulated by concerns that blood product inventory
would be inadequate to meet the needs of newly develop-
ing open heart surgical programs.14 Subsequently, the rec-
ognition of transfusion-related complications, many of which
were first described in patients undergoing cardiac sur-
gery, fueled further efforts to limit blood transfusion needs

in this setting.15 More recently, accurate accounting of the
costs of RBC transfusion has led to the realization that al-
ternatives to allogeneic RBC transfusion (eg, autologous blood
salvage and reinfusion) may be increasingly cost-
equivalent. Of these 3 motivations for conservative trans-
fusion behavior (blood inventory, blood risks, and blood
costs), the primary motivation should be to avoid known
(and unknown) risks. The influence of attending surgeons’
attitudes has been documented.16 When evaluating a he-
moglobin level, treating physicians must resist the tempta-
tion to “first do something” and temper this temptation with
a philosophy of “first do no harm” to achieve the optimal
balance of providing the best risk-benefit and cost-
effective outcomes of transfusion therapy for patients.
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