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TO THE EDITOR:

Is donor-recipient sex associated with transfusion-related outcomes
in critically ill patients?
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Alshalani et al1 state in their recent article that the transfusion of red blood cells (RBCs) from female
donors to male recipients vs female recipients increases the risk of intensive care unit (ICU) mortality,
and that receiving RBCs from female donors is associated with a trend toward acute respiratory
distress syndrome. The comparison between male and female recipients of female donor RBCs and its
presentation in the visual abstract is misleading. Scrutiny of the evidence presented in this article raises
a number of other issues of concern, both in terms of the analysis and biological plausibility.

The evidence cited by Alshalani et al includes studies on much larger populations (up to 30 503
transfusion recipients)2-4 that indicated an 8% to 23% increase in the risk of mortality following sex-
mismatched RBC transfusion. Another study of 31 118 transfusion recipients5 identified a 13%
increase in the risk of mortality in men who received RBCs from ever-pregnant female donors when
compared with transfusions from male donors. However, the largest studies, comprising 93 726 and
968 264 transfusion recipients,6,7 showed no association between survival and donor sex. Of note,
Edgren et al7 identified the potential for apparent associations to arise when the model is not adjusted
for number of transfusions. The absence of association between mortality and donor/recipient sex was
confirmed in an analysis of 3 large cohorts in Scandinavia and the United States totaling 1 047 382
patients.8 Results presented by Alshalani et al are taken from a retrospective cohort of only 403
transfusion recipients, representing a very small proportion of patients already reported in the literature.

The effect of patient sex on survival is not accounted for. The authors acknowledge previous evidence
that male patients require higher intensity treatment and have higher ICU mortality,9-11 yet do not
include this factor in their analyses. The separation of the curves in the Kaplan-Meier plot of patients
categorized according to donor and recipient sex indicates that the men in the cohort tend toward
higher mortality. Higher proportions of cardiovascular insufficiency (also a risk factor for transfusion
associated circulatory overload) and mechanical ventilation in these men on admission to ICU may
contribute to the trend but were not included as confounders in the analysis because the differences
between groups were not shown to be significant.

It is clearly more pertinent to assess the role of donor sex within recipient sex groups, namely com-
parisons of survival between men transfused with RBCs from female vs male donors and between
women transfused with RBCs from female vs male donors. The female-to-female group were chosen as
the reference group because they had the best outcomes, but the selection should have been defined
prospectively in the methods. Choosing the reference group after the analysis is not methodologically
sound and it is not surprising that an association has been found in 1 of the 6 possible pairs. In the
context of these limitations, the quoted odds ratio of 2.43 for increased ICU mortality in male vs female
recipients of female donor RBCs is misleading. The selection of the two arms that were found to be
significant by direct comparison for the visual abstract does not adequately represent the full scope of
the data. Inclusion of a complete scale on the y-axis would also be more appropriate.
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The suggestion that transfusion of one to two units of leukoreduced
red cells in additive solution has a significant impact on mortality and
that this is mediated by transfusion-related acute lung injury (TRALI) is
difficult to countenance from the perspective of biological plausibil-
ity.12,13 Although the small volume of plasma in a RBC unit has been
shown to cause TRALI,14,15 are the authors suggesting that at an
estimated rate of 1 in 100 000 transfusions,16 TRALI is responsible
for the apparent excess mortality they report?

Furthermore, RBC transfusions before ICU admission (which are
unlikely to have been consistent with the donor/recipient sex cat-
egories used in the analysis) and differences in platelet and plasma
transfusion between groups would also be anticipated to have
more significant roles in such transfusion-related complications.

In summary, there is already a body of retrospective evidence showing
no clear impact of donor sex on patient outcomes, and further ana-
lyses on small patient numbers adds little to the literature. We
acknowledge that the authors stated in their abstract, “this was an
exploratory study with potential uncontrolled confounders that limits
broad generalization of the findings. Results warrant further studies
investigating biological mechanisms underlying the association
between donor sex with adverse outcomes as well as studies on the
benefit of matching of blood between donor and recipient.”However,
it is important to emphasize that the conclusions of the article by
Alshalani et al are not well supported by the evidence presented and
should not be used to guide patient care.
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