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Case
A 65-year-old male nursing home resi-
dent is sent to the emergency room with
a productive cough, fever, and low blood
pressure, and is diagnosed with commu-
nity-acquired pneumonia.  He has a his-
tory of tobacco abuse, hypertension, and
a right middle cerebral artery stroke. His
admission labs show a hemoglobin level
of 9.0 g/dL. The day after admission his
hypotension has resolved and he reports
feeling much better after two liters of
intravenous fluids and antibiotics.
However, his hemoglobin level is 7.9
g/dL. There is no evidence of bleeding.
Should this hospitalized patient be trans-
fused?

Overview
When to give a red blood cell transfusion
is a clinical question commonly encoun-
tered by hospitalists. Individuals with
acute blood loss, chronic blood loss, ane-
mia of chronic disease, and hemolytic
anemia often are given transfusions.
Hospitalists serving as consultants may
be asked when to transfuse patients peri-
operatively.   

It is estimated up to 25% of the red
blood cells transfused in the U.S. are
inappropriate.1-4 Many physicians trans-
fuse based on a number, rather than on

KEY POINTS 
SUMMARY
1Many of the red blood cell transfusions

in the hospital setting are unnecessary
and potentially harmful.

2Adverse transfusion reactions occur in
an estimated 10% of red blood cell
transfusions.

3Patients symptoms, vital signs, and
physical exam findings should guide the
decision to transfuse.

4Anemic patients with significant cardiac
disease may benefit from a higher
transfusion threshold to avoid ischemia.
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Figure 1: Association between blood transfusion and the risk of death (odds ratio [OR ] and 95% confidence 
interval). 

Source: Marik PE, Corwin HL. Efficacy of red blood cell transfusion in the critically ill: a systematic review of the literature. Crit Care Med.
2008;36(9):2667-2674.
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objective findings. Overuse is common
because of the wide availability of red
blood cells, the belief complications are
infrequent, and an unfounded fear of
adverse outcomes if a patient is not
transfused.

Tachycardia, low blood pressure,
and declining oxygen saturations are signs
clinicians can use when making the deci-
sion to transfuse. Electrocardiographic
changes associated with tissue hypoxia
can occur at a hemoglobin level <5 g/dL
in healthy adults. Studies show mortali-
ty and morbidity increase rapidly at lev-
els <5.0 to 6.0 g/dL.5 Currently, no diag-
nostic serological test exists for tissue
hypoxia, which is the physiologic reason
to give red blood cells.

Red blood cell transfusion can be a
life-saving therapy; however, it is not a
benign intervention. It is estimated 10%
of transfusion reactions will have some
adverse event.6 Red blood cell use expos-
es patients to hemolytic transfusion reac-
tions, infections, and transfusion related
acute lung injury.7,8 Additionally, unnec-
essary economic expenses are incurred
and a scarce resource is diverted from
other patients.

Hospitalists should be able to
describe the indications for red blood
cell transfusion and understand the evi-
dence for and against its use. Physicians
who appreciate the risks and benefits of
red blood cell use tend to transfuse less
blood that those who less informed. 9, 10

Review of the Data
General outcomes: Despite the long
history of red blood cell transfusion,
which dates back to 1818, when James
Blundell successfully saved a woman
exsanguinating from a postpartum hem-
orrhage, little evidence has been accu-
mulated for its appropriate use. In the
1980s, the discovery of the human
immunodeficiency virus sparked blood
product safety concerns. This stimulated
research and a debate over red blood cell
transfusion practices, with a growing
body of literature unsupportive of trans-
fusion for an arbitrary trigger, for exam-
ple the “10/30 rule,” which referred to
10 g/dL hemoglobin or hematocrit of
30%.9

Observational studies have raised
concerns by linking morbidity and mor-
tality to red blood cell use. Among 1,958
surgical patients who refused blood
transfusion on religious grounds, there
was an increase in mortality when hemo-
globin levels were <6.0 g/dL.
Hemoglobin levels higher than 7.0 g/dL
showed no increased mortality.11 A
recent comprehensive review included
272,596 surgical, trauma, and ICU
patients in 45 observational studies. The
review included studies with end points,
including mortality, infections, multior-
gan dysfunction syndrome, and acute
respiratory distress syndrome, and con-
cluded transfusions are associated with a
higher risk of morbidity and mortality.12

(see Figure 1, p. 20) 
Higher rates of infection associated

with transfusions occurred in patients
with post-operative trauma, acute
injuries, gastrointestinal cancer undergo-
ing surgery, coronary bypass surgery, hip
surgery, burns, critical illness, and
patients requiring ventilation. (see

Figure 2, p. 21)12 The increased infection
risk likely is due to the transient depres-
sion of the immune system induced by
red blood cell transfusion. Prolonged
hospital stays in postoperative colorectal
surgery patients and ICU patients have
been associated with transfusions.13

A meta-analysis of the few random-
ized controlled trials favors the restrictive
use of red blood cells. The preponder-
ance of the evidence comes from the
Transfusion Requirements in Critical
Care (TRICC) trial.14 This randomized
control trial in critically ill medical and
surgical patients demonstrated a restric-
tive strategy (transfusion trigger of <7.0
g/dL) and was as effective as a liberal
transfusion strategy (transfusion trigger
<10.0 g/dL). (see Figure 3, p. 22)
Indeed, patients in the restrictive arm of
the trial, who were less ill and under age
55 had a lower mortality rate than those
who were transfused liberally.15 To date,
there are no hospital-based randomized
control trials that evaluate outcomes of
anemic non-ICU medical patients.

This evidence has created a growing
consensus that a restrictive use of blood
results in improved patient outcomes. In
patients without cardiovascular disease
the evidence suggests most patients tol-
erate a hemoglobin level of 7.0 g/dL.5 

Cardiac Patients
Experimental and clinical evidence sug-
gests patients with cardiovascular disease
are less tolerant of anemia. Patients with
coronary disease are more likely to have
adverse outcomes than those without
coronary disease, if they do not have a
red blood cell transfusion.11,16

The myocardium has a higher oxy-
gen extraction ratio compared to the tis-
sue oxygen extraction ratio, making it
more sensitive to anemia.17,18 The pres-
ence of cardiac disease may require a
higher threshold to transfuse blood;
however, the precise recommended
threshold remains controversial. A
restrictive red blood cell transfusion
strategy (maintaining the hemoglobin
between 7.0 g/dL and 9.0 g/dL)
appeared to be safe in most critically ill
patients with cardiovascular disease.14

The data is more conflicting for
patients with an acute coronary syn-
drome (ACS). Some studies have found
increased mortality and another con-

cluded ACS decreased with red blood
cell use.19-21 Further research is needed to
determine when red blood cells should
be given to patients with coronary dis-
ease.

Gastrointestinal Bleeding
The decision to transfuse for gastroin-
testinal (GI) bleeding takes into account
the site and etiology of the bleeding,
availability of treatments, and risk of
continued bleeding. Once the blood loss
is controlled, a decision must be made
on how to treat the anemia. Currently,

no studies have looked at outcomes for
patients who did and did not receive
blood for an acute or chronic GI bleed.

Additionally, no studies have been
conducted to delineate when to trans-
fuse patients with chronic GI blood
loss. Studies of patients with an acute
GI bleed and cardiovascular disease
have shown an increase in mortality,
but it is unknown if the use of specific
transfusion triggers affects outcomes in
this group. 

In patients with GI bleeding,
experts feel the use of red blood cells
should be guided by available evidence.
For patients without cardiac disease,
red blood cell transfusion is rarely
required following definitive treatment
and cessation of blood loss unless the
hemoglobin is <7.0 g/dL.22

Back to the Case
The patient described in our case should
not be transfused unless he has clinical
signs or symptoms of tissue hypoxemia.
An appropriate workup for his anemia
should be initiated and, if an etiology
identified, definitive treatment or inter-
vention applied.

Bottom Line
Unless there are clinical signs of tissue
hypoxia, symptomatic anemia, or a
hemoglobin of <7.0 g/dL, red blood cell
transfusion is not recommended, unless
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Figure 2: Association between blood transfusion and the risk of infectious
complications (odds ratio [OR ])

Source: Marik PE, Corwin HL. Efficacy of red blood cell transfusion in the critically ill: a 
systematic review of the literature. Criti Care Med. 2008;36(9):2667-2674.
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the patient has active ACS or significant
underlying coronary disease. TH

Dr. Dressler is associate program director, assistant pro-
fessor of medicine, Division of General Internal Medicine,
Emory University Hospital, Atlanta. Dr. VanderEnde is
assistant professor of medicine, Division of General Internal
Medicine, Emory University Hospital, Atlanta. 
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Figure 3: Kaplan-Meier estimates of survival in the 30 days after admission
to the ICU in the restrictive-strategy and liberal-strategy groups

Source: Hebert PC, Wells G, Blajchman MA, et al. A multicenter, randomized, controlled
clinical trial of transfusion requirements in critical care. N Engl J Med. 1999;340(6):409-417 
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