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Introduction
Hemoglobin (Hb) level transfusion thresholds in patients
with sepsis who develop anemia have long been a matter
of debate. In a randomized controlled trial comparing
thresholds of Hb ≤ 7 g/dL vs. ≤ 9 g/dL in patients with
severe sepsis and septic shock, comparable outcomes
including mortality were obtained [1], while in an obser-
vational study of those patients, higher Hb levels were
associated with lower mortality [2]. During the resuscita-
tion phase of septic shock, a substantial number of clini-
cians may have used a higher threshold of hemoglobin at
10 g/dL, as recommended in the Surviving Sepsis Cam-
paign Guideline 2008 [3].

Objectives
In this retrospective study of patients with severe sepsis
and septic shock, we investigated whether a higher
transfusion threshold of Hb≤11g/dL or higher, com-
pared with Hb≤9g/dL, was associated with improved
outcomes including ICU and in-hospital mortality.

Methods
This is a retrospective study from the database of the
J-SEPTIC DIC study conducted in 41 ICUs, which was
developed to evaluate an association between sepsis-
related coagulopathy, anticoagulation therapies, and
clinical outcomes in 3195 adult patients with severe sep-
sis and septic shock admitted to ICUs in Japan from
January 2011 through December 2013. Patients were
divided into three groups with virtual transfusion thresh-
olds according to the lowest hemoglobin levels recorded
during the first seven days of ICU stay: i) a threshold of
Hb≤9g/dL, ii) Hb≤11g/dL, and iii) Hb>11g/dL. Patients

either not transfused with the lowest Hb≤9g/dL or trans-
fused with the lowest Hb>13 g/dL were excluded. Patients
transfused with the lowest Hb levels ≤9g/dL or not trans-
fused due to Hb levels spontaneously maintained >9g/dL
and ≤ 11g/dL were assigned to the group with a threshold
of Hb≤9g/dL. Equivalent assignment criteria were applied
to the remaining two groups. To determine an association
between RBC transfusion thresholds and mortality, multi-
variate logistic regression analysis was performed.

Results
Of 3195 patients, 1423 patients (44%) received one or
more RBC units during the first seven days of ICU stay.
Crude ICU mortality in the Hb≤9g/dL, Hb≤ 11g/dL, and
Hb>11 g/dL groups was 10.9, 7.3 and 7.5%, respectively
(p= 0.074), while in-hospital mortality in each group was
26.4, 18.2 and 9.4%, respectively (p < 0.001). Using multi-
variate analysis, higher thresholds of Hb was not asso-
ciated with ICU mortality (odds ratios: OR [confidence
interval: CI] 1.19 [0.76-1.87] and 2.37 [0.75-7.53] for
Hb≤11g/dL and Hb>11g/dL groups, respectively, com-
pared with Hb≤9g/dL) or in-hospital mortality (OR 1.11
[0.75-1.66] and 0.94 [0.35-2.56], respectively).

Conclusions
In this retrospective multicenter observational study of
patients with severe sepsis and septic shock, transfusion
thresholds with a Hb>9g/dL were not associated with
reduced mortality.
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