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Restrictive transfusion practice in cardiac

surgery patients is safe, but what transfusion

threshold is safe for my patient?
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This editorial refers to ‘Restrictive compared with liberal

red cell transfusion strategies in cardiac surgery: a meta-

analysis’†, by N. Shehata et al., on page 1081.

Cardiac surgery patients remain major consumers of allogeneic red
blood cells. In the UK, >5% of all red cells are utilized by cardiac surgical
patients.1 Until recently, transfusion decisions were not informed by
high-quality evidence.2 This was reflected by wide variation in red cell
transfusion rates across cardiac surgical units throughout the world.3

The study by Shehata and colleagues4 published in this issue of the
European Heart Journal addresses this knowledge gap. The authors con-
ducted a systematic review and meta-analysis of all randomized con-
trolled trials that compared liberal with restrictive transfusion
thresholds in both adult and paediatric patients undergoing cardiac sur-
gery. The meta-analysis, which included >9000 patients, found restrict-
ive transfusion thresholds to be as safe as liberal transfusion thresholds
for 30-day mortality, myocardial infarction, stroke, renal failure, and in-
fection. There was little between-study variability, and subgroup analy-
ses of adult and paediatric trials showed no significant interaction.
Prudently, the authors conducted a trial sequential analyses; although
this did not achieve the required information size (>12 000 patients),
the current sample size of 9019 patients was adequate to demonstrate
the non-inferiority of restrictive transfusion practice and the futility of
further testing. The authors conducted a comprehensive systematic re-
view, assessed risk of bias in all trials, and used appropriate meta-
analytical methods. The results provide the best available evidence to
date that restrictive red cell transfusion practice is as safe as liberal
transfusion strategies in patients undergoing cardiac surgery.

The review also highlights several unanswered questions. First, are
the effects on outcomes observed at 30 days still evident at longer
term follow-up? The Transfusion Indication Threshold Reduction
(TITRe 2) trial demonstrated no difference in mortality or adverse
events at 28 days, but did demonstrate a small but statistically

significant increase in mortality in the restrictive group at 90 days.5

A longer term follow-up of the larger Transfusion Requirements in
Cardiac Surgery (TRICS) III trial is planned and will address this ques-
tion. Secondly, how do we apply this evidence of non-inferiority to
clinical care? Protocolized transfusion thresholds are the norm, and
this review indicates that there are no benefits to transfusing adult
cardiac surgery patients with haemoglobin concentrations >8 g/dL.
However, there is some heterogeneity across patient populations.
The recent TRICS III trial, for example, suggested that patients over
75 years of age may benefit from a restrictive transfusion strategy
compared with a liberal transfusion strategy.6 This points towards
the need for personalized transfusion triggers that are stratified by
age or co-morbidity. Individual patient data meta-analyses of the trials
identified by Shehata et al. may address this unknown. However, given
that oxygen supply and demand change during the course of the car-
diac surgical patient’s journey for individual patients, a single personal-
ized transfusion threshold may not be identifiable. This brings us to
the third unanswered question raised by the current systematic re-
view: are we testing the correct hypothesis? For example, to use a
simple analogy, if trials of antihypertensive agents in >9000 patients
consistently demonstrated reductions in blood pressure but no effect
on clinically important outcomes, it would be reasonable to conclude
that blood pressure is not a determinant of outcome. The trial se-
quential analysis reported by Shehata et al. addresses this pretty con-
clusively. The counter to this statement is to ask how low can you go.
Should we be evaluating transfusion thresholds well below 8 g/dL in a
predominantly elderly cohort with advanced cardiovascular disease?
Alternatively, one might argue that a biomarker of tissue hypoxia will
provide the most effective personalized indicator for transfusion,
with the caveat that it is unclear whether tissue hypoxia is the basis of
post-cardiac surgery organ failure and morbidity. A recent trial evalu-
ating the role of cerebral oximetry as part of a personalized transfu-
sion trigger detected cerebral desaturation in <2% of patients and yet
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..>40% developed organ dysfunction affecting the heart, brain, or kid-
neys.7 A final response may be that reducing transfusion is in itself of
clinical benefit. Red cells are a precious resource that should not be
wasted. Counter to this, however, is a recent health economic ana-
lysis of the TITRe2 trial which demonstrated that the restrictive strat-
egy was not cost-effective.8 A new research question might be to ask
what factors confounded the early observational analyses that
showed strong associations between transfusion and adverse out-
comes. Both anaemia and haemorrhage, the two indications for
transfusion in cardiac surgery, are more common in frail patients and
those with multiple co-morbid conditions. Attempting to identify
personalized indicators for transfusion might start with better pheno-
typing of those conditions.

In summary, red cell transfusion is essential for successful cardiac
surgery. This systematic review by Shehata et al.4 definitively demon-
strates that restrictive transfusion practice is as safe as a liberal trans-
fusion strategy. The next phase of research should identify patient
subgroups that benefit from either strategy, at what stage in their clin-
ical journey, and provide greater clarity on transfusion thresholds and
investigate new, more meaningful transfusion triggers.
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