Economics of Unfractionated Heparin:
Beyond Acquisition Cost
Paul P. Dobesh, Pharm.D., and the Heparin Consensus Group
Despite numerous clinical trials demonstrating advantages of new
anticoagulants, unfractionated heparin (UFH) is still used by a number of
clinicians in the United States. The reason for this continued use of UFH is
not superior efficacy, improved safety, or convenience, but low acquisition
cost. However, several other costs associated with the use of UFH are often
not considered. Appropriate economic analysis, which considers both cost
and outcomes, has not demonstrated support for continued use of UFH. Its
continued use based simply on lower cost is not justified by the literature.
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Despite the advances in injectable anticoagulants
over the last 10 years, unfractionated heparin
(UFH) is still used by practitioners for a large
number of patients. Since the efficacy and safety
of UFH are not superior (and in some cases are
inferior) to newer agents, there is little clinical
justification for the continued use of UFH. In
addition, UFH does not provide convenient
dosing, easy administration, or reduced
laboratory monitoring compared with newer
agents. With all the disadvantages associated
with UFH, the reason for its continued use is the
perceived low cost associated with this
anticoagulant.

the activated partial thromboplastin time (aPTT).
Thus, although the apparent cost of UFH for 5
days of treatment may be only $25, the total cost
of the therapy would be 4–5 times that
amount.1–3
A comprehensive cost calculation for any
therapy involves not only the acquisition cost of
the agent (and associated costs), but also the
economic impact of the clinical outcomes in
terms of efficacy and safety.4 The comprehensive
costs of treatment with UFH can be evaluated
from trials that have collected this economic
information.
Comparative Economics

Basic Cost Components
The basic cost of UFH using therapeutic
dosages is approximately $5/day. This amount
generally represents the pharmacy acquisition
cost of the drug. However, other direct costs
associated with UFH are not incurred with the
use of newer agents. These additional costs are
for intravenous tubing, an intravenous catheter,
an automatic pump, phlebotomy, and monitoring
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One analysis estimated that the initial total cost
of treating venous thromboembolism (VTE) with
UFH is approximately $3400.2 The total cost was
derived from standard charges representing the
initial hospitalization ($2796), physician fees
($271), and drugs and supplies ($335). Complications due to lack of efficacy or reduced safety
of VTE therapy are associated with a significant
increase in the cost of care.
Economic information abstracted from this
analysis determined that the cost of recurrent
VTE within 3 months ($3485) was similar to that
of the initial hospitalization; the cost of
pulmonary embolism ($6187) was almost twice
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as much. The financial impact of bleeding
complications increased the cost of care by $499
for a minor bleeding episode and $1245 for a
major one. The efficacy and safety of UFH
compared with other anticoagulant treatment
options appear to have a more significant impact
on the overall cost of care in the management of
VTE.
In another VTE cost analysis, treatment of
uncomplicated deep vein thrombosis (DVT) cost
$5561 initially and $8784 at the 6-month followup.5 This analysis of the initial treatment of VTE5
was slightly higher than that reported in the
previous study 2 ; however, the more recent
analysis was conducted approximately 3 years
later than the earlier one. Complications due to
lack of efficacy or problems with safety of the
anticoagulant significantly increased the cost of
care. For example, the cost of treating a patient
with DVT leading to pulmonary embolism was
$9476 initially and $14,649 at 6 months.
Treatment for patients with minor bleeding
episodes was $7980 initially and $12,142 at 6
months. Major bleeding episodes were associated
with the highest cost of care: $11,189 initially
and $17,169 at 6 months for each VTE event.
Management of these complications significantly
affected the final cost of VTE treatment. Some
meta-analyses have demonstrated increased
complications with UFH compared with other
alternatives.6–8
Several clinical trials have demonstrated the
efficacy and safety of outpatient DVT therapy.9–12
This treatment option also has significantly
reduced overall costs for institutions. However,
patients receiving UFH are not candidates for
outpatient VTE management; therefore,
institutions may incur an additional cost of
$2000–3000/inpatient. 1, 2, 13–15 This missed
opportunity for cost containment may be
apparent in other anticoagulant bridging
situations involving UFH. For example, patients
requiring anticoagulation bridging for atrial
fibrillation, ischemic stroke, valve replacement,
or other surgical procedures may be eligible for
more cost-effective outpatient therapy with lowmolecular-weight heparins (LMWHs).
Unfractionated heparin for prevention of VTE
is much less costly than it is for treatment of a
VTE event. Subcutaneous UFH for prophylaxis
does not require intravenous tubing, an intravenous catheter, an automatic pump, or aPTT
monitoring. Costs associated with UFH
injections administered 2–3 times/day by nursing
staff are difficult to ascertain. Also, UFH

prophylaxis has demonstrated inferior efficacy
when compared with other options in a number
of situations, usually in high-risk patients.
Patients undergoing orthopedic surgery,
experiencing trauma, or sustaining an acute
spinal cord injury should not receive UFH for
VTE prophylaxis due to a lack of efficacy. 16
Economic analyses have also demonstrated that a
cost-efficacy tradeoff with UFH does not exist. In
patients undergoing orthopedic surgery, clinical
outcomes have been worse and costs higher with
UFH administration. 17–19 Findings have been
similar in trauma patients.20
The efficacy of VTE prophylaxis regimens is
critical to an economic analysis. The rate of VTE
in certain high-risk patient populations is higher
with UFH prophylaxis than with other anticoagulants. As a result, the cost of care for these
patients increases significantly. Once patients
develop an initial DVT, their long-term costs will
increase due to the high rate of recurrent DVT or
postthrombotic syndrome.21
The efficacy and safety of UFH also greatly
affect the costs of UFH in cardiac patients.22 The
Efficacy and Safety of Subcutaneous Enoxaparin
in Non–Q-wave Coronary Events (ESSENCE)
trial evaluated adjusted-dose UFH compared with
an LMWH in patients with unstable angina or
non–ST-segment elevation myocardial infarction.
In a review of the composite end point, patients
receiving the LMWH enoxaparin demonstrated
significantly less death, recurrent myocardial
infarction, and recurrent angina than patients
receiving UFH. Although the acquisition cost
was less for UFH than LMWH, overall hospital
costs were higher for patients receiving UFH
versus LMWH ($12,620 vs $11,857).
At 30 days, total medical costs were almost
$1200 more for patients treated with UFH versus
LMWH ($14,357 vs $13,185, p=0.04). Total
costs for patients receiving UFH were higher
primarily due to lack of efficacy, as demonstrated
by the increased rate of recurrent angina and
need for further hospitalization. If drug acquisition costs alone were considered, the agent
demonstrating greater clinical efficacy as well as
cost-effectiveness (LMWH) may not be used.
In a review of anticoagulant management
during percutaneous coronary intervention, data
were recently released from the Superior Yield of
the New Strategy of Enoxaparin, Revascularization,
and Glycoprotein IIb/IIIa inhibitors (SYNERGY)
trial.23 The economic ramifications of enoxaparin
superiority to UFH (with consistent therapy)
have yet to be determined.

ECONOMICS OF UNFRACTIONATED HEPARIN Dobesh
Other Cost Considerations
As mentioned, several other costs are
associated with UFH besides acquisition cost.
Complications resulting from UFH therapy can
significantly affect the overall cost of managing
thromboembolic disease. For example, bleeding
events can have a wide range of cost implications
depending on the severity of the episode. 24
Development of a small hematoma may not have
economic consequences. However, if a minor
intervention is required, the additional cost may
be close to $75. More severe bleeding events,
such as intraperitoneal or retroperitoneal
bleeding, can cost approximately $2000 to
manage.
Heparin-induced thrombocytopenia is not only
a clinically devastating complication of UFH, but
a costly one as well. Some of the costs involved
with the management of heparin-induced
thrombocytopenia are laboratory diagnostic tests,
prolonged hospitalization, and several days of
treatment with either argatroban or lepirudin.
The total cost associated with the treatment of
this complication can average $8000–$10,000/
patient.25
Some of the other costs associated with UFH
are related to monitoring, such as the cost of the
aPTT test and the time and personnel needed to
perform the test. In addition, costs associated
with the continuing calibration and
standardization requirements of the aPTT due to
the use of numerous aPTT reagents and UFH
products have not been quantified.
Nursing care associated with UFH also has
economic implications. Time spent for training
in the use of UFH, giving multiple subcutaneous
injections, adjusting pumps for dosage changes,
and contacting physicians about dosage changes
is substantial and often overlooked. Calculating
the cost of nursing time devoted to the
completion of these particular tasks can be
difficult, and the current national nursing
shortage makes these considerations especially
relevant. The use of UFH also affects the time
spent by pharmacists involved with inpatient
anticoagulation services because it redirects time
and resources that could be spent on other
aspects of patient care. 26 Finally, medication
errors associated with UFH therapy have a
negative clinical and economic impact on the
institution and overall health care system.
Conclusion
The low acquisition cost of UFH is a critical
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factor contributing to its continued use.
Unfortunately, other economic consequences are
often overlooked or ignored. When the costs
associated with lack of efficacy, complications,
inconvenience, and labor intensiveness are
considered, the decision to use UFH is not
justified. Recommendations of the Heparin
Consensus Group to enhance the economic
outcomes of anticoagulation therapy are provided
in Appendix 1.
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Appendix 1. Recommendations to Enhance the Economic
Outcomes of Anticoagulation Therapy
1. A comprehensive economic evaluation of any
anticoagulant should include drug cost, efficacy and
safety, monitoring, administration, reimbursement, and
length of stay.
2. Where appropriate, outpatient VTE management is
preferred.

