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POINT COUNTERPOINT

Has the Time Come to Abandon Routine
Use of Unfractionated Heparin in the 
Hospital Setting?

THE “PRO” SIDE

The first generation of iPhones represented a fundamental shift
in communication, and follow-up versions quickly took on the 
functionality of “smartphones”. But what happened to the old flip
cell phones? Is anyone still using them? Just as mobile phone users
shifted to smartphones, their service providers switched to new and
improved practices, because supporting the old way of doing things
became too costly. In health care, adaptation of new technology is 
inconsistent at best, and health care systems are often required to 
support a variety of platforms, simply because challenging prescriber
preferences and engagement in change management is seen as too
cumbersome. Much like the old flip phones, unfractionated heparin
(UFH) continues to be used by some prescribers who “perceive” 
comfort, reliability, and cost-effectiveness with its use, but I will argue
here that it’s time to adopt newer therapies for treatment and 
prophylaxis of venous thromboembolism (VTE).

Isn’t UFH old and cheap? 

Well, UFH is certainly old, having been discovered in 1916
and undergoing its first clinical trails in 1935. UFH was originally
manufactured from the mucosal tissues of slaughtered meat 
animals, such as porcine intestines and bovine lungs, with later
advances in manufacturing occurring in the face of a contamina-
tion crisis. Recently, UFH manufacturing has undergone signifi-
cant enhancements to ensure production according to the Current
Good Manufacturing Practices of the US Food and Drug Admin-
istration, but this has resulted in substantially higher costs, with
only a limited number of manufacturers now making this 
product.1 Along with the increasing cost of UFH itself come 
various infrastructure costs that act as a drain on health care 
systems. For example, UFH infusions for VTE treatment require
costly nursing time and monitoring by means of activated partial
thromboplastin time (a test that is often inaccurate) or the 
increasingly expensive anti-Xa assay2; there are also costs associated
with treating heparin-induced thrombocytopenia/thrombosis
(HIT/T). The perceived cost-effectiveness of UFH has also been
increasingly questioned. In this context, low-molecular-weight 

heparins (LMWHs) are seen as a safe, effective, and cost-effective
alternative in the prevention and treatment of VTE.3-5

The LMWHs allow for home-based VTE therapy and 
prophylaxis with only limited monitoring requirements.6,7 In a
meta-analysis involving treatment of patients with VTE, there was
no significant difference in risk between UFH and LMWH in
terms of recurrent VTE (relative risk [RR] 0.85, 95% confidence
interval [CI] 0.65–1.12), pulmonary embolism (RR 1.02, 95%
CI 0.64–1.62), major bleeding (RR 0.63, 95% CI 0.37–1.05),
and minor bleeding (RR 1.18, 95% CI 0.87–1.61).6 Among
medical patients, VTE prophylaxis with LMWH reduced the risk
of VTE and deep vein thrombosis, with no increased risk of 
bleeding or death, relative to UFH.7

We know UFH is safe, so we should continue 
to use it, right?

Actually, UFH is associated with a higher risk of HIT/T 
relative to LMWHs.5 At one Canadian site, introduction of a
UFH-free HIT/T prevention policy dramatically reduced rates of
HIT/T and resulted in significant system-wide savings. More
specifically, following introduction of the policy, the annual rate
of positive HIT/T assay results decreased by 63% and the rate of
HIT/T decreased by 91%. Hospital HIT/T-related expenditures
decreased by $266 938 per year in the avoid-heparin phase.8,9

Broader implementation of UFH reduction by Alberta Health
Services has also shown promising results, with investigators now
finalizing results for publication.  

Isn’t there always a place for a good “burner phone”?

UFH does have a place in therapy, though only in very 
specific situations. For example, the use of UFH for coagulation
management during cardiopulmonary bypass is likely to continue
for some time to come, although the use of LMWH in this setting
has been piloted.10 The perception that UFH administration and
its effects can be quickly stopped means there is continued reliance
on UFH for planning surgical interventions that involve main-
tenance of anticoagulation. Greater understanding of the 
pharmacokinetics and pharmacodynamics of LMWHs will 
ultimately expand use of these agents, but for the time being UFH
use is likely to continue.

Much like our embrace of the smartphone and the consequent
demise of the flip phone, the time has come to say goodbye to
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the use of UFH for mainstream VTE treatment and prophylaxis
and to look to the LMWHs and the new oral agents (though
granted, the latter is another topic altogether). 
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THE “CON” SIDE

At times, old remains more functional than new, with the 
advantages of new being offset by certain shortcomings. For example,
I still prefer reading a book or a newspaper over an electronic 
interface—both formats have their place, but I’m not ready to get rid

of paper yet. Similarly, although the use of low-molecular-weight 
heparins (LMWHs) is expanding in Canadian hospitals, a role 
continues to exist for unfractionated heparin (UFH) in the prevention
and treatment of venous thromboembolism (VTE). 

Both UFH and LMWH have been studied extensively in the
prevention and treatment of VTE, and both are recommended in
current guidelines. More recently, the cost differential between UFH
and LMWH has decreased, resulting in more frequent utilization of
LMWH.

Which agent is selected for use in any given clinical scenario 
depends upon many factors, including efficacy, safety, and cost. In
medical patients for whom thromboprophylaxis is required, the 2012
Chest guidelines recommend use of LMWH, low-dose UFH, or 
fondaparinux strategies, with the choice based on patient preference,
compliance, ease of administration, and cost (grade 1B recommenda-
tion).1 Among non-orthopedic surgical patients, the 2012 guidelines
delineate the choice by risk of VTE but acknowledge that the risks of
fatal pulmonary embolism, symptomatic VTE, and major bleeding
are similar between LMWH and UFH.2 For the acute treatment of
deep vein thrombosis or pulmonary embolism in the absence of 
cancer, the updated 2016 Chest guidelines recommend long-term
therapy with a direct oral anticoagulant (grade 2B recommendation)
over vitamin K antagonists, and also suggest vitamin K antagonists
over LMWH (grade 2C recommendation).3 Little mention is made
of initial parenteral anticoagulants in the 2016 report, but the 2012
guidelines recommended LMWH or fondaparinux (grade 1B 
recommendation) over UFH (grade 2C recommendation).4

Patients are diverse and at times are at extremes of weight or 
suffer from compromised end organ function. On the basis of current
population trends, these demographic characteristics are expected to
continue evolving. Although both LMWH and UFH can be used
in most patients, LMWH may provide the advantages of fixed
weight-based dosing and less laboratory assessment to ensure 
therapeutic levels. However, these advantages may actually serve as
limitations in these subpopulations because of altered pharmaco -
kinetics. For example, LMWH may accumulate in patients with 
impaired renal function, which increases the risk of major bleeding,
resulting in the need for costly assessments of anti-Xa levels to examine
the extent of anticoagulation. The Canadian product monographs
for enoxaparin, dalteparin, and tinzaparin suggest that the safety and
efficacy of these LMWHs have not been fully established for patients
over 120 kg or below 45 kg.5-7 The product monograph for 
enoxaparin suggests a dosage adjustment for patients with severe 
renal impairment (creatinine clearance < 30 mL/min), with a recom-
mended dosage of 1 mg/kg once daily in this population.5 The 
product monographs for dalteparin and tinzaparin provide no clear
guidance for patients whose creatinine clearance is below 30 mL/min
and suggest that risks for accumulation and bleeding exist; as such,
individualized clinical and laboratory monitoring is recommended.6,7

In the case of tinzaparin, further recommendations are provided for
close monitoring of elderly patients with low body weight (e.g., 
< 45 kg) and those predisposed to decreased renal function.7
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The ability to easily adjust UFH dosing with well-established
laboratory tests and validated dosing nomograms may provide a 
critical advantage for UFH in patients with renal dysfunction and
those at extremes of weight—populations commonly seen in 
Canadian hospitals. Data from cycle 1 of the Canadian Health 
Measures Survey (2007–2009) for the presence of chronic kidney
disease indicated that the prevalence was 12.5% of the cohort studied,
with 3.1% having stage 3–5 disease.8 Acute kidney injury is common,
representing 8%–16% of hospital admissions.9 As common as renal
dysfunction may be, attempting to dose LMWH at the extremes of
body weight may become even more of an issue over time. According
to Statistics Canada, 61.3% of adult Canadians were overweight or
obese in 2015.10 In Canada between 1985 and 2011, the prevalence
of class II obesity (body mass index [BMI] 35.0–39.9) increased from
0.8% to 3.6%, and the prevalence of class III obesity (BMI ≥ 40) 
increased from 0.3% to 1.6%.11 In the United States in 2014, the
prevalence of morbid obesity (class III) was approximately 8% (or
about 1 in every 12 people).12 Limited data are available to guide 
dosing of LMWH in patients with morbid obesity, and dosing on
the basis of total body weight may result in accumulation of these
agents. Data for enoxaparin in this population suggests that a reduced
weight-based dose (less than 1 mg/kg) is warranted and that full 
dosing may result in accumulation and increased risk of bleeding 
over time.13,14

In conclusion, the advantages of LMWH, which include ease
of use and fixed dosing with minimal need for laboratory testing, may
actually prove to be limitations in certain select populations that are
seen clinically. Conversely, the acknowledged limitations of UFH may
serve as advantages in these populations. As a result, UFH continues
to play an important role in the management of patients who have
or are at risk of VTE. Like your favourite book, older technology may
at times be preferred to the new.
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