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Blood transfusion strategies for acute
upper gastrointestinal bleeding: are we
back where we started?
Andrew W. Yen, MD, FACG, FASGE1

Abstract
Blood transfusion practices for acute upper gastrointestinal hemorrhage have changed over time. Restrictive strategies,
which gave way to more liberal approaches for the greater part of the 20th century, have again gained traction as
emerging research suggests restricting transfusion is associated with similar, or possibly better outcomes in UGI
bleeding. In a large, retrospective cohort study from an integrated health care system in Taiwan, Chen, et al., report the
association between early blood transfusion and clinical outcomes in patients presenting to the emergency
department with UGI bleeding, and these findings are discussed in the context of current knowledge and practice.

We shall not cease from exploration

And the end of all our exploring

Will be to arrive where we started

And know the place for the first time.

-T.S. Eliot

Allogeneic blood transfusion as a form of routine
medical therapy started in the early part of the 20th cen-
tury. For some patients, such as those with rapid blood
loss from traumatic or obstetrical injuries, transfusions
were lifesaving1,2. Early reports of transfusion in patients
with exsanguinating gastrointestinal bleeding also sup-
ported and expanded the practice beyond the operating
room3. But from an early stage, thresholds for transfusion
in GI bleeding remained unsettled as observations of

rebleeding after transfusion led to initial recommenda-
tions to withhold blood at the onset of hemorrhage, with
judicious administration based on a patient’s clinical
condition4.
In the decades that followed, however, transfusing blood

for anemic patients became one of the most widely uti-
lized medical therapies5, often driven by anxiety toward
any level of anemia, regardless of etiology. At the time, the
rationale for transfusion seemed obvious—low blood
counts could lead to poor tissue perfusion, organ failure,
and death, so avoidance of anemia appeared intuitive and
more liberal strategies to correct it were adopted. The
practice of transfusing when hemoglobin levels fell below
8–10 g/dL, an arbitrary trigger proposed in a 1942 report6,
was subsequently generalized broadly to surgical and non-
surgical conditions, and persisted in some guidelines,
including those for acute UGI bleeding7, into the early
21st century. For decades, transfusion enjoyed a privileged
status as a 'grandfathered' therapeutic, not requiring
broader evidence or rigorous scientific scrutiny.
In the 1980s and 1990s, discovery of hepatitis C, the

HIV epidemic, and a confluence of factors highlighted
growing concerns about the safety of blood products and
raised consideration for limiting transfusions. In 1999,
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Hébert, et al.8, published a large randomized controlled
trial of 838 critically ill patients in the intensive care unit
assigned to one of two groups: those receiving a transfu-
sion if their hemoglobin fell below 10 g/dL, and those
receiving a transfusion if their hemoglobin fell below 7 g/
dL. There was no difference in 30-day mortality. Gastro-
intestinal diseases, however, comprised only a small por-
tion of the study population.
In the subsequent years, at least 7 additional large, RCTs

evaluating patients with a variety of surgical and non-
surgical conditions were published9–15, each comparing
restrictive transfusion strategies to liberal ones. In all of
these, patients fared as well as, or sometimes better, with a
restricted approach. However, only two of these RCTs
focused on patients with acute UGI hemorrhage12,15.
The first, a single-center, unblinded European study12,

randomized 921 patients with acute UGI bleeding of any
etiology to a restrictive (<7 g/dL) or liberal (<9 g/dL)
strategy. Patients with exsanguinating bleeding and cardiac
ischemia were excluded. The restrictive group had sig-
nificantly lower 45-day mortality and rebleeding. The
positive effects of restriction appeared more pronounced in
those with chronic liver disease and portal hypertension,
and notably, all patients received urgent endoscopy, <6 h
from presentation, which may have impacted outcomes.
A multicenter cluster-randomized pilot feasibility study

of liberal vs. restrictive transfusions in a UK population
across six hospitals followed15. Nine hundred thirty-six
patients with UGI bleeding of any etiology were randomly
assigned to receive transfusion at a hemoglobin <8 vs. <10
g/dL. Patients with exsanguinating hemorrhage were
excluded as well. There was no significant difference
between treatment arms for 28-day mortality or further
bleeding, although this trial was not powered to assess
clinical outcomes.
These data provided support for updated transfusion

recommendations for UGI bleeding16,17, but the need for
additional study was clear. In this edition of Clinical and
Translational Gastroenterology, Chen, et al.18, report the
findings of a large, retrospective observational cohort
study exploring the association between red blood cell
transfusion, administered within 24 h of emergency
department presentation, and mortality in patients with
acute UGI bleeding of any etiology, in a large health care
system in Taiwan over a 10-year period. Data from six
institutions were abstracted for analysis from a cen-
tralized, comprehensive database using ICD-9 coding and
clinical information stored in the electronic medical
record. A total of 59,188 patients were included in the
study, which allowed for robust statistical analyses using
logistic regression modeling, propensity matching, and
sensitivity and survival analyses.
In all unadjusted and adjusted models, (early) transfusion

was significantly and consistently associated with higher

rates of mortality and rebleeding. In subgroup analysis,
patients with cirrhosis (HR 0.73, 95% CI 0.68–0.83,
p < 0.001) (Child Pugh A or B) and those with variceal
hemorrhage (HR 0.78, 95% CI 0.62–0.81, p < 0.001)
appeared to benefit most from avoidance of transfusion.
Although observations based on a retrospective analysis
raise the possibility of bias toward transfused patients being
sicker at baseline, the authors attempt to adjust for multiple
patient and treatment related factors, thereby providing
additional insights into the potential influence of important
variables including ischemic heart disease, cerebral vascular
accidents, hemorrhagic shock, cirrhosis, anithrombotic use,
early (<24 h) endoscopy, and need for hemostatic therapy.
Although the authors rely on coding to collect much of the
data, the analysis of this very large cohort provides impor-
tant associations between transfusion and clinical outcomes
for patients treated in a large, integrated health system.
Even though nearly 40% of the study population did not

ultimately require hospital admission from the emergency
department, and therefore, did not have the primary
outcome of mortality tracked, all patients in the cohort
underwent risk stratification by endoscopy, which pre-
sumably provided important prognostic information that
influenced admission and treatment decisions. A sizable
cohort of hospitalized patients (30,342) remained for
survival analysis. Additional points to note include the
timing of endoscopy, which was dichotomized to early
(<24 h from presentation) or late (>24 h), but not further
subdivided to determine if urgency of endoscopy played a
significant role in administration of transfusion, and thus
outcomes, an area of interest raised by an earlier RCT12.
Additionally, transfusion was defined as blood received
within the first 24 h of presentation. If transfusion was
provided outside this range during the course of treat-
ment, it was not counted. It is unclear how often this
occurred. Although early transfusion was also associated
with increased rates of rebleeding in this study, conclu-
sions on hemoglobin targets for transfusion cannot be
clearly drawn.
Based on this study and the two preceding RCTs12,15,

restricting transfusion appears to be as good as, or
potentially better than a liberal approach, in acute UGI
bleeding, particularly in patients with portal hypertension.
But many questions remain, including the optimal trigger
for transfusion; the significance of early vs. late transfu-
sion or volume transfused; the importance of endoscopy
timing; and the influences of ongoing bleeding, adminis-
tration of other transfused products, and comorbid
conditions.
The reason why transfusion worsens outcomes in some

also remains unclear. The theory that transfusion
increases portal and/or systemic pressures, thereby pro-
moting further bleeding, may have merit, but is likely an
oversimplification. Other variables including impairment
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of coagulation, changes incurred in the stiffness of stored
red blood cell membranes, transient inability of transfused
RBCs to effectively deliver oxygen to end organs (due to
depleted 2,3-diphosphoglycerate), decreased functional
capillary density, additional known and unknown effects
of blood storage, antigen-mediated immune reactions,
and paradoxical dampening of the immune response may
also play important roles19–21.
But among the growing chorus for limiting transfusions,

it is still important to avoid the assumption that a liberal
strategy is by itself harmful. Clearly, in some patients with
rapid blood loss, transfusion remains lifesaving22, but
exsanguinating bleeding may represent a distinct condi-
tion and hemorrhagic shock may trigger a different set of
physiologic processes and responses that requires unique
treatments23,24. However, the line between how much or
rapid the blood loss to necessitate replacement is
unknown and likely influenced by a complex interplay of
factors including patient specific comorbidities, such as
ischemic heart disease, traumatic brain injury, and risk
factors for brain or spinal cord ischemia, conditions that
not infrequently coexist in patients with GI bleeding.
Ischemic heart disease alone was present in 20.9% of those
presenting with UGI bleeding in one series25.
Nevertheless, for the majority of patients presenting

with UGI bleeding without evidence of ischemia, a
restrictive transfusion strategy appears to be associated
with better outcomes. Specific hemoglobin cut-offs as
recommended by current guidelines appear reasonable,
but should still be approached with discretion since
hemoglobin is not a good proxy for tissue oxygenation,
particularly in the setting of acute blood loss, and absolute
values should be viewed as an imperfect parameter for
transfusion decisions. Broad adherence to restrictive
practices must respect individual patient conditions, as
interpreted by a comprehensive review and assessment of
the complexities of individual comorbidities and risk
factors, requiring physicians to exercise clinical judgment
when deciding whether or not to transfuse—recommen-
dations that echo the sentiments from the early 20th

century, when transfusions emerged as a novel ther-
apeutic. But now, in the 21st century, we have more
objectivity and guidance behind these recommendations,
a greater understanding of the limitations of the available
evidence, and deeper insight into the questions that still
need to be answered about transfusion in UGI bleeding.
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