Versiti Blood Utilization Guidelines - Adult

Red Blood Cells
How Supplied:
All Red Blood Cell products for transfusion supplied by Versiti are leukocyte-reduced and the majority
are suspended in Adsol additive with 42-day expiration from collection. Each unit is approximately 225400 mL.

Utilization Review Guidelines:
Red blood cell (RBC) transfusion may be appropriate to improve oxygen carrying capacity.
Documentation of the indication(s) for transfusion and special circumstances for transfusion that take
place outside these guidelines is recommended.

Best Practice:
•

Decision to transfuse should be based on clinical assessment of the patient, not solely on
Hemoglobin (Hgb) or Hematocrit (Hct) value.1

•

When indicated, single unit RBC transfusions should be the standard for non-bleeding,
hospitalized patients.1

•

A restrictive or lower transfusion threshold (Hgb ≤7.0 g/dL) is safe and indicated for most clinical
scenarios when the patient is hemodynamically stable.1

•

Patients, including neonates, can safely receive RBC units selected at any point within their
licensed dating (standard issue) rather than limiting patients to transfusion of only fresh (storage
length: <10 days) RBC units.1,2

Indications:
1. Active Bleeding (surgical or trauma-related)
• Hgb levels in active hemorrhage often fail to accurately predict the actual RBC mass
present. Surrogate markers for RBC transfusion may include:
o Estimated acute blood loss of 30% or more of blood volume
o Hemodynamic instability in the presence of bleeding
o Signs/symptoms of anemia or tissue hypoxia (tachycardia, hypotension, or
mixed venous oxygen saturation <55%)
o No response to other interventions, and/or
o Anticipated on-going bleeding3
• Desired Hgb levels:
o ≥7.0 g/dL in otherwise healthy patients
o >8.0 g/dL in elderly patients or those with known cardiac or respiratory disease
2. Non-Bleeding Patients – Clinical Conditions and Hemoglobin Thresholds for Transfusion:
• Hgb ≤7 g/dL
o Hospitalized adult patients who are hemodynamically stable or asymptomatic1
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o
o

•

•

Critically ill (ICU) patients, including those with septic shock3-5
Patients with upper gastrointestinal bleeding who are not in hypovolemic
shock3,6,7
o Patients with traumatic brain injury, subarachnoid hemorrhage, or evidence of
cerebral ischemia if patient is awake and conscious8,9
o Patients suffering major burn injuries10,11
o Patients treated with hematopoietic stem cell transplant (HSCT)12
Hgb 7.1 – 8 g/dL
o Post-operative (general, cardiac, and orthopedic) surgical patients who are
asymptomatic and not bleeding1,13,14
o Hemodynamically stable patients with pre-existing cardiovascular disease1
o Patients with acute coronary syndrome (i.e. acute MI, unstable angina) whose
symptoms have resolved after medical intervention and are now stable16,17
Hgb 8.1 – 10 g/dL
o Patients with acute coronary syndrome (i.e. acute MI, unstable angina) and ongoing ischemia or unstable16,17
o Patients with traumatic brain injury, subarachnoid hemorrhage, or evidence of
cerebral ischemia may require higher Hgb thresholds based on oxygenation
considerations and/or higher lactate levels8,9,18
o Symptomatic anemia in a normovolemic patient19
o For surgical oncology patients who undergo major abdominal cancer surgery, a
liberal transfusion threshold (Hgb <9 g/dL) may be associated with fewer
postoperative complications and lower risk of all cause mortality15

3. Special Patient Circumstances
• Outpatients with bone marrow failure may need prophylactic transfusions to maintain
Hgb >7.0 g/dL, and possibly >8.0 g/dL, to support quality of life.20
• Patients with sickle cell disease 21,22
o RBC transfusion is generally performed to increase oxygen-carrying capacity by
improving anemia AND to help prevent or treat complications related to
hemoglobin S.
o Patients who have an uncomplicated acute vaso-occlusive pain crisis generally
do not benefit from red cell transfusion unless severely anemic.
o For accepted indications, transfusions to increase the Hgb to 10.0 g/dL and
reduce the hemoglobin S% to <30% is commonly recommended prior to major
surgical procedures.
o In the absence of symptoms, red cell transfusion is generally not indicated, even
when the patient’s hemoglobin is 7.0-8.0 g/dL. Keeping Hgb <10.0 g/dL prevents
hyperviscosity which can contribute to red cell sickling and clinical symptoms.
o Despite the lack of high-quality data to support the use of “fresh” red cells for
transfusion in sickle cell patients, a survey of transfusion services indicated that
several programs have policies that limit the storage duration of RBCs given to
individuals with sickle cell disease to units less than 15 days old.23
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4. Perioperative Surgical Patients24,25
• Prior to elective surgical procedures, patients should be evaluated for anemia and
appropriate management initiated (e.g. iron replacement for iron deficiency) in order to
optimize the patient for best outcomes.
• Determination of whether Hgb concentration between 6-10 g/dL justify or require RBC
transfusion should be based on potential for or actual ongoing bleeding (rate and
magnitude), intravascular volume status, signs of organ ischemia, and adequacy of
cardiopulmonary reserve.

Dosing Recommendations:
•

Single unit RBC transfusions should be the standard for non-bleeding hospitalized patients in
absence of active bleeding.

•

For patients with hemodynamic instability and active bleeding, refer to Massive Hemorrhage
Protocol section for recommendations.

•

For patients with risk factors for TACO (Transfusion-Associated Circulatory Overload), consider a
slower rate of administration and reducing the transfusion volume. Observe patient for
signs/symptoms of fluid overload.

Expected Outcomes:
•

One (1) unit of RBC should raise the Hgb on average 1.0 g/dL or Hct 3% in a 70-80 kg adult.
However, patients with larger blood volumes, advanced age, or higher starting Hgb may require
more units to achieve a similar increment.26

•

In non-actively bleeding patients, assessment of post transfusion Hgb may be done as early as
15 minutes after completion of the transfusion and is equivalent to one drawn at 1 hour and 24
hours following the transfusion.27

Comments:
•

No single criterion should be used as an indication for RBC transfusion. Multiple factors related
to patient’s clinical status and oxygen delivery should be assessed.
Consider:
o rate of decline in hemoglobin level
o intravascular volume status
o shortness of breath
o exercise tolerance
o light headedness
o chest pain
o hypotension or tachycardia unresponsive to fluid challenge
o patient preference.1

•

RBC transfusions should be ordered only after appropriate alternative therapies have been
considered (e.g. iron, vitamin B12, folate and erythropoietin).28 In patients with chronic anemia
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who are unresponsive to iron replacement and/or ESA (erythropoiesis stimulating agents)
therapy or patients with hemoglobinopathies (i.e. sickle cell anemia), the decision for
transfusion should be individualized.
•

There is excellent clinical trial evidence that a restrictive policy of transfusion at a Hgb of 7 to 8
g/dL should guide transfusion decisions in most patients and is safe. Meta-analysis of several
randomized control trials comparing restrictive versus liberal transfusion thresholds for
hospitalized and surgical patients found that restrictive transfusion strategies did not impact the
risk of 30-day mortality or other outcomes (i.e. cardiac events, myocardial infarction, stroke,
thromboembolism infection).29

•

Patients with upper GI bleeding and hypovolemic shock should be transfused based on
hemodynamic status, co-morbidities, and rate of bleeding.6,7

•

Patients with hematologic malignancies who underwent HSCT had similar transplant outcomes
and HRQOL (health-related quality of life) score when following a restrictive RBC transfusion
threshold.12

•

For patients undergoing cardiovascular surgery who were at moderate-to-high-risk for death, a
restrictive transfusion threshold strategy (Hgb <7.5g/dL) was not found to be inferior to a liberal
strategy (Hgb <9.5g/dL) in regards to 30-day mortality, postoperative infection, acute kidney
injury or acute MI with fewer RBC units being transfused.14,30

•

Observational studies of RBC transfusion in acute coronary syndrome seem to favor a restrictive
transfusion strategy. Two small randomized controlled trials comparing transfusion triggers of 8
and 10 g/dL in anemic patients with acute coronary syndrome showed conflicting results. The
results from these trials support the need for a large randomized control trial (RCT) in this
patient population, which is now ongoing (MINT Trial: NCT02981407
https://www.minttrial.org).17,31

•

The optimal transfusion threshold for ambulatory (outpatient) patients has not been established.
o Single unit RBC transfusions accompanied by restrictive threshold were found to be safe
and efficacious.32
o One recent large observational study revealed that ambulatory patients who were able
to maintain hemoglobin (Hgb) level ≥8.0 g/dL post-RBC transfusion showed a clinically
important increase in clinical function (mean walk test distance) compared to patients
with Hgb level <8.0 g/dL.20

•

Limitations of recommendations and where additional studies are needed:
o Acute coronary syndrome/unstable angina/heart failure
o Severe thrombocytopenia (patients treated for hematological or oncological disorders
who are at risk of bleeding)
o Chronic transfusion–dependent anemia
o Patients with lower gastrointestinal bleeding
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o
o
o

Patients with coagulopathy and/or hemorrhagic shock
Patients with traumatic brain injury/subarachnoid hemorrhage/stroke
High risk oncology patient undergoing major abdominal surgery15
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