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Dear Editor,
We read with great interest the meta-analysis by 

Zhang et al. [1] comparing the effects of two transfusion 
strategies in critically ill patients. The authors conclude 
that the restrictive transfusion strategy potentially re-
duced in-hospital mortality in critically ill adults as com-
pared with a more liberal strategy. Unfortunately, we 
have several concerns in regard to this study and its re-
sults. First of all, as per the inclusion criteria stated by the 
authors, the meta-analysis focused on trials reporting 
mortality in critically ill adults receiving restrictive or lib-
eral red-cell transfusion. The authors decided to include 
only critically ill patients with hemoglobin concentra-
tions of 90 g/L or less on admission. Considering such 
criteria, we note that they missed the study by Mazza et 
al. [2] conducted in septic shock patients; conversely, 
they included the study by Mazer et al. [3] where the au-
thors included patients with baseline values of hemoglo-
bin over 130 g/L. Nonetheless, mild errors in inclusion of 
studies may happen [4], and our colleagues did a very 
hard work when screening studies from a huge literature 
search. Importantly, by strictly limiting the inclusion of 
studies according to the hemoglobin levels on admission, 
at least five important trials conducted in a cardiac sur-
gery population [5–7] and in patients with traumatic 
brain injury [8, 9] were excluded by the meta-analysis. A 
second consideration that warrants further caution when 
interpreting the results of the meta-analysis [1] is the au-
thors’ choice to perform a meta-analysis with a fixed-

effects model, which assumes that the “true effect” is the 
same across studies. However, it is unlikely that all in-
cluded studies have an identical or similar “true effect” 
due to the clinical heterogeneity of the included popula-
tions, ranging from all the critically ill patients admitted 
to intensive care to a more specific population (septic 
shock or patients undergoing cardiac surgery). More im-
portantly, the fixed-effects model should not be used 
when there is statistical heterogeneity (I2) as in most of 
the forest plots of the meta-analysis by Zhang et al. [1]. 
In such cases, it is strongly advisable to use a random-
effects model, which better balances the weights of the 
included studies [10].

A third concern regards the authors’ decision to sepa-
rate the analyses on the outcome of mortality into several 
endpoints. This resulted in 7 forest plots on the same out-
come (mortality), but most of them included a very low 
number of studies (1–3 studies). For instance, the conclu-
sion on a reduction of in-hospital mortality with a restric-
tive strategy seems rather hazardous as it is based on 2 
studies only. With such a low number of included studies, 
it is difficult to interpret also the robustness of the results, 
considering that a trial sequential analysis has not been 
carried out [11].

In order to correct for all the above-mentioned con-
cerns, we provide a forest plot including the 6 missed 
studies with an analysis performed according to the ran-
dom-effects model. We used the longest follow-up mor-
tality provided by the studies, rather than dispersing the 
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mortality outcome in multiple time points. Furthermore, 
we separated studies into subgroups according to the 
clinical setting. As shown in Figure 1, there were no dif-
ferences in mortality according to the transfusion strate-
gy: risk ratio 1.02 (95% confidence interval 0.91–1.15; p = 
0.71) with mild heterogeneity (I2 = 35%) and no subgroup 
differences (p = 0.40). Of note, our results remain un-
changed if the analyses are limited to the studies strictly 
adhering to the original criteria (admission hemoglobin 
of 90 g/L or less).

In light of the corrected approach with new studies in-
cluded and with the use of the recommended effects mod-
el, our pooled results suggest that there is currently no 
difference in mortality in critically ill adult patients ac-
cording to the transfusion strategy.
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Fig. 1. Forest plot analysis on mortality at longest follow-up in critically ill patients randomized to a restrictive 
or liberal transfusion strategy. Analysis performed with random-effects model and Mantel-Haenszel (M-H). CI, 
confidence interval.
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