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m Determining the Risk of
Bleeding in Warfarin Therapy

Kujjer PM, Hutten BA, Prins MH, Buller HR. Prediction of the risk
of bleeding during anticoagulant treatment for venous throm-
boembolism. Arch Intern Med 1999; 159:457-60.

Clinical question What is the risk of bleeding with
warfarin treatment for venous thromboembolism?

Background Major and minor bleeding complica-
tions are relatively common among patients being treat-
ed with anticoagulants. Known risk factors include
increasing age, female sex, previous episodes of bleed-
ing, and the presence of comorbidities. The goal of this
study was to develop and validate an objective score
that could be used to determine the risk of bleeding
among patients given an anticoagulant.

Population studied The authors studied 1021 con-
secutive patients with venous thromboembolism who
initially received either low-molecular-weight heparin or
unfractionated heparin and were then started on war-
farin on the first or second day of treatment. Patients
were evenly split between men and women, and the
mean age was 60 years.

Study design and validity A 5-item bleeding risk
prediction score (BRPS) was developed on the basis of
asystematic review of the literature. The odds ratio of
eachvariable for the risk of bleeding based on the liter-
ature review was used to determine the number of
points associated with this variable in the BRPS. The
1021 study patients were then divided into test (241
patients) and validation (780 patients) groups. Patients
were followed up for 3 months, and bleeding complica-
tions were tabulated. A major bleeding complication
was defined as one associated with a decline in hemo-
globin of 20 g/L, a need for transfusion of 2 or more
units, a retroperitoneal or intracranial bleed, or a situa-
tion that otherwise warranted permanent discontinua-
tion of warfarin. The test set was used to develop a sim-
plified 3-item score and to determine the optimal cutoff
points to divide patients into low-, moderate-, and high-
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risk groups. The final 3-item BRPS was validated using
the remaining 780 patients. The equation for generating
the score is:

BRPS = (1.6 if >60 years) + (1.3 if female) + (2.2 ifa
malignancy is present)

A BRPS score of Ois low risk; 1to 3 points is moderate
risk; and more than 3 points is high risk. This is a good
example of how to develop a clinical prediction rule.
The authors based their rule on a thorough review of the
literature; used clinically sensible, easily measured vari-
ables; studied a consecutive series of patients with the
condition of interest; used clinically important out-
comes; kept the rule simple enough to apply at the bed-
side; and validated the rule using an independent popu-
lation.

Outcomes measured The primary outcomes were
the risk of any bleeding complication and of a major
bleeding complication.

Results Patients with a BRPS of O (low risk) had a
4% chance of any bleeding complication and a 1% risk
of a major bleeding complication. Those with a score
between 0 and 3 (moderate risk) had an 8% risk of any
bleeding complication and a 2% risk of a major bleeding
complication. Patients with a score greater than 3 (high-
risk) had a 17% risk of any bleeding complication and a
7% risk of a major bleeding complication.

Recommendations for clinical practice The
bleeding risk prediction score is a well-validated,
useful clinical prediction rule that can help physi-
cians and their patients make more rational deci-
sions about the risks and benefits of anticoagula-
tion for venous thromboembolism. It seems rea-
sonable that these findings can be generalized to
patients undergoing anticoagulation for other rea-
sons, such as atrial fibrillation or cerebrovascular
disease.
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