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Deep-Vein Thrombosis: Diagnosis,
Treatment, Prevention, and Cost

Considerations

Deep-vein thrombosis affects an estimated 350,000 to 600,000 individuals in the United States each year,
with many progressing to life-threatening pulmonary embolism, resulting in approximately 100,000 deaths
annually. Recurrence rates of this condition are about 30%o, with the majority occurring within 12 months
of the initial event. The diagnosis involves a combination of a prediction rule test, laboratory measures, and
imaging studies. The mainstay of treatment has always been anticoagulants. However, thrombolytics and
pharmacomechanical devices are now also recommended by current guidelines for the treatment of deep-
vein thrombosis. The key to the management of this disease remains prevention of the initial event and/or
recurrence. Adoption of a prevention policy and the incorporation of thromboprophylaxis reminders into
day-to-day orders and checklists can dramatically reduce the incidence of deep-vein thrombosis in our nurs-
ing home residents and hospitalized patients. [AHDB. 2010;3(2 suppl 5):564-S71.]

eep-vein thrombosis (DVT) is the formation of
Da blood clot (thrombus) in a large vein, usually

in the leg or the pelvis, causing partially or com-
pletely blocked circulation.! If dislodged, the blood clot
can potentially travel to the lungs, creating a life-
threatening condition known as a pulmonary embolism
(PE). Together, DVT and PE are known as venous
thromboembolism (VTE). In the United States, an
estimated 350,000 to 600,000 cases of DVT occur each
year.” Combined, DVT and PE are responsible for at
least 100,000 deaths a year.? Recent modeling suggests
that more than 900,000 incident or recurrent fatal and
nonfatal VTE events occur in the United States annu-
ally, and this rate has not changed significantly over
the past 25 years.’ However, with the risk of DVT and
PE closely correlated with aging, the impact of these
conditions is likely to increase as the US population
ages.

Each year, 600,000 people are hospitalized for DVT
and PE." Ironically, hospitalization is one of the major
risk factors for DVT. Together, hospital confinement
and nursing home residence account for almost 60% of
VTE events.’ The rates of DVT in patients hospitalized
for mental illness and surgery are 22% and 24%, respec-
tively, while nursing home residents account for
approximately 10% of VTE cases.’

The economic cost of each episode of DVT or PE is
approximately $4000 to $6000,* with annualized costs
of recurrent episodes and other complications estimat-
ed to be between $10,000 and $19,000.>¢ In addition,

the indirect costs from lost work productivity and

income added to the direct costs result in astronomical
costs to society.'

DVT-related PE is the most often occurring cause of
preventable death in hospitalized patients, with more
patients having DVT in a given year than heart attack
or stroke." In 2008, the acting Surgeon General issued
a “call to action” to reduce the number of DVT and PE
cases in the United States.? The Surgeon General urged
all Americans, including patients and their families,
healthcare systems, policymakers, and the government,
to understand the risk factors and events that can trig-
ger DVT and PE. The call to action asks the healthcare
community to develop evidence-based practices for
screening, prevention, diagnosis, and treatment of
DVT and PE, especially in high-risk populations, and
to ensure that appropriate practices are implemented.?

Pathophysiology of DVT

Deep veins that lie near the center of the leg rely on
natural contractions of the surrounding muscles to
force deoxygenated blood back to the lungs and heart,
while one-way valves prevent blood from flowing back-
wards when muscles relax. When the circulation slows
down because of illness, injury, or inactivity, blood can
accumulate or pool, providing an ideal setting for clot
formation. Damage to the vessel and hypercoagulabili-
ty also contribute to the formation of thrombi. Clots
consist mainly of fibrin strands, red blood cells, and
platelets. Blood clots typically form in the valve pock-
ets of the calf veins and extend to the proximal veins.
Once formed, the venous and capillary pressures
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increase, raising the transcapillary filtration rate,
resulting in edema.’

If a clot dislodges, it will travel toward the heart and
lungs, where it can block one of the vessels in the lungs,
thereby causing a PE. The majority of clinically signifi-
cant PEs originate from the popliteal, femoral, or iliac
veins.® Upper-extremity DVT is less common, compris-
ing only 1% to 4% of DVT cases, with 80% of these
caused by central venous catheters and malignancy.’

Approximately one third of patients who have had
DVT will have a recurrence.” To identify which
patients are the most likely to have recurrent DVT, a
study measured the thrombin generation in 914
patients who had an initial spontaneous VTE.!"
Patients with a thrombin generation >400 nM had a
significantly higher risk of VTE recurrence than
patients with a lower thrombin generation (P <.001).%
However, the relevance of this study awaits confirma-
tion in additional trials.

A common complication that occurs after DVT is
postthrombotic syndrome (PTS), also known as post-
phlebitic syndrome. This syndrome is caused by dam-
age to the vein from a blood clot that reduces blood
flow to the affected area. Signs of PTS include edema
in the legs, leg pain, and skin discoloration, eczema,
skin hardness, and varicose veins. If the swelling is
extensive, the skin may break down, causing skin
ulcers." Approximately 40% of DVT patients will
develop PTS, predominantly within the first 2 years of
the initial DVT."

Risk Factors

The risk factors for DVT are many, including a pre-
vious DVT or a family history of DVT, restricted mobil-
ity, age >40 years, cancer, infection, obesity, varicose
veins, and smoking (Table 1). DVT occurs at a slight-
ly higher rate in men than in women.” Incidence rates
are slightly higher in women during childbearing years,
but after age 45 the rates are generally higher in men.
The incidence of DVT increases exponentially with
age for men and women.’ Blacks and whites are more
likely than Asians or Native Americans to develop a
DVT or PE, with blacks having a 30% greater risk than
whites.”” The majority of DVT and PE cases develop in
people who have an inherited blood-clotting disorder
or other risk factor, and those who have a triggering
event, such as major surgery, a trauma, or an injury.”
Women who are pregnant and those receiving hor-
mones for birth control are also at increased risk.?

Although the relationship between DVT and
immobility on flights was recognized half a century ago,
media attention of this phenomenon in the 1990s
greatly increased the awareness of DVT in the general

IEL B Risk Factors for DVT

Independent predictors

Family history

Age >40 years, with risk increasing with age
More common in women

Inherited or acquired coagulation disorder

Lifestyle

Restricted mobility
Smoking
Obesity

Medical

Previous DVT

Recent surgery

Limb trauma and/or orthopedic procedure
Pregnancy or postpartum

Cancer

Infection

Hormone therapy/oral contraceptives
Varicose veins

Presence of a catheter

DVT indicates deep-vein thrombosis.

population. In addition, hospitalization, bed rest con-
finement, and paralysis can increase the risk of DVT
and PE caused by immobilization.*”* Hospital confine-
ment increases the rate of acute VTE by 100-fold.’

As mentioned, a prior DVT carries a risk of recur-
rence, with approximately 30% of patients having
another DVT within the next 10 years. The highest
risk is during the 6 to 12 months immediately after the
first DVT. Independent risk factors for recurrence
include male sex, age, increasing body mass index, can-
cer, and neurologic disease with leg paresis.’

In addition, some medications may increase the risk
of DVT. One study of nursing home residents identified
a high incidence of DVT in those treated with the
appetite-stimulating megestrol acetate (Megace)."
Although many of the nursing home residents were
ambulatory, with no other known risk factors, 18 nutri-
tionally at-risk patients and 1 with uterine cancer who
had received megestrol acetate developed DVT.* In
fact, all those who were diagnosed with DVT had
received megestrol acetate,"* suggesting that the risk of
developing DVT should be considered when treating
nutritionally at-risk nursing home residents who
receive appetite stimulants.

Diagnosing DVT

The symptoms of DVT include pain, swelling, ten-
derness, discoloration or redness of the affected area,
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Diagnosis of Deep-Vein Thrombosis

Leg symptoms and clinical suspicion for DVT

Determine pretest probability of DVT

Low probability Moderate or high probability

Venous ultrasound examination

Y Y Y Y

p-dimer test

Negative Venous ultrasound examination Negative Positive
Positive or not available D-dimi?f test DVT confirmed
+ * Treat
DVT excluded Negative Positive Negative Positive
DVT excluded DVT coifirmed DVT excluded Follow-up studies (eg,

+ second venous ultrasound

examination, venography)
Treat

DVT indicates deep-vein thrombosis.
Adapted with permission from the Institute for Clinical Systems Improvement. 2009. www.icsi.org/venous_thromboembolism/venous_
thromboembolism_4.html.

insufficiency. In fact, only 25% of symptomatic

1L 24 Wells Clinical Prediction Rule for DVT patients have a thrombus.”

Clinical feature Points The diagnosis of DVT requires a balance of clinical
Active cancer (treatment within 6 months, or palliation) 1 a§sessmeng, '1aboratory ana}yms, and 1mag1ng tech"
Paralysis, paresis, or immobilization of lower extremity 1 niques. Chn}cal a§sessment includes a phy51.c‘al examit-
Bedridden >3 days because of surgery (within 4 weeks) 1 nation, medical history, and a DVT probability assess-
Local tenderness along distribution of deep veins 1 ment.” In 1997, Wells and colleagues developed a
Entire leg swollen 1 clinical prediction rule that reliably estimates the prob-
Unilateral calf swelling >3 cm (below tibial tuberosity) 1 ability of DVT without any diagnostic testing (Table
Unilateral pitting edema 1 2)." This validated rule can be used to quickly assess
Collateral superficial veins 1 whether an individual has a low, moderate, or high
Alternative diagnosis as likely as or more likely than DVT -2 probability of DVT.

Once signs and symptoms have created a clinical sus-
picion for DVT and a pretest (eg, the Wells clinical pre-
diction rule) has predicted the probability of DVT, vari-
ous tests can be used to confirm the diagnosis. Tests
include the laboratory measurement of D-dimer (a fibrin
split product), and the imaging techniques of ultrasound,

Total points

Risk score interpretation (probability of DVT): >3 points, high risk (75%);
1-2 points, moderate risk (17%); <1 point, low risk (3%).

DVT indicates deep-vein thrombosis.

Reprinted with permission from Wells PS, et al. Lancet. 1997;350:1795-1798.
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and skin that is warm to the touch. Surface veins may
become more visible, and the affected limb may feel
tired."”” However, some DVT episodes present with no
symptoms.! Even in the presence of symptoms, the
individual clinical features have a low predictive value
for a DVT event and can occur in other conditions,
such as musculoskeletal injury, cellulitis, and venous

computed tomography, or magnetic resonance imaging
(MRI) scan, or contrast venography." An algorithm
developed by the Institute for Clinical Systems
Improvement incorporates evidence-based recommen-
dations for the use of pretest probability, D-dimer testing,
and imaging for the diagnosis of DVT (Figure 1)."

All these diagnostic tests have their advantages and
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disadvantages. D-dimer testing varies widely in sensi-
tivity and specificity and is not recommended as a
stand-alone test. However, one study has shown that a
negative D-dimer assay in combination with a low-risk
assessment using a validated clinical prediction rule
effectively ruled out DVT.” Contrast venography is
considered the gold standard in diagnostic tests,
because it is the most sensitive and accurate, yet its use
is limited because of the risk of pain, phlebitis, and
hypersensitivity.'®

Doppler ultrasonography is probably the most wide-
ly used test for evaluating patients with suspected DVT
and produces accurate results, particularly in the detec-
tion of proximal thrombosis.” It is less accurate for the
diagnosis of distal (calf-vein) thrombosis.” MRI appears
to be useful for detecting thromboses in the calf and
pelvis, which are difficult to diagnose with ultrasound
or venography.” However, the accuracy of all these
tests is very operator-dependent, and because MRI is
considerably more expensive than ultrasound, costs
may need to be considered as well."® Although clinical
prediction rules and diagnostic algorithms can guide
the physician, clinical judgment remains an important
factor in making the decision to treat.

Treatment of DVT

The goals of DVT treatment are to decrease the risk
of mortality caused by PE, decrease early morbidity
caused by DVT, and to decrease late morbidity result-
ing from DVT. Preventing a PE requires early and effec-
tive anticoagulation therapy.”

Anticoagulants have been the mainstay of DVT
prophylaxis and treatment. These agents decrease the
blood’s ability to clot, thereby halting the growth of
any existing blood clots and preventing new ones from
developing. They do not, however, break up existing
clots."" Heparin is typically given initially by either
infusion or injection in the form of unfractionated
heparin or low-molecular-weight heparin (LMWH),
respectively. Some patients may be switched to the oral
vitamin K antagonist warfarin after a few days.
Anticoagulants may be necessary for 3 or more months
after DVT diagnosis. Both heparin and warfarin must
be monitored diligently because of side effects, includ-
ing an increased risk of bleeding." Anticoagulation is
monitored by the prothrombin time, expressed in inter-
national normalized ratio (INR). The vitamin K antag-
onist dose is titrated to achieve an INR ratio between
2.0 and 3.0.7 The lack of effectiveness of anticoagulants
to dissolve clots can result in prolonged swelling and
discomfort to the patient.” Treatment with anticoagu-
lants alone does not prevent PTS.®

The duration of anticoagulation therapy will vary

for each individual according to the risk for recurrence
and for major bleeding. In general, treatment with vita-
min K antagonists is recommended for 3 months in
patients with DVT related to surgery and for 3 to 6
months in patients with spontaneous thrombosis. The
benefit of treatment beyond 6 months has not been
demonstrated. However, indefinite anticoagulation
therapy may be appropriate in patients with inherited
anticoagulation disorders.”

A number of new oral anticoagulants are currently
awaiting approval in the United States. Rivaroxaban, an
oral factor Xa inhibitor, and dabigatran, an oral throm-
bin inhibitor, have shown similar or greater efficacy
compared with standard LMWH.? Oral administration
and no laboratory monitoring represent significant
advantages to current therapy options. Both agents are
approved for the treatment of DVT in other countries.

The goals of DVT treatment are to decrease

the risk of mortality caused by PE, decrease

early morbidity caused by DVT, and to

decrease late morbidity resulting from DVT.
Preventing a PE requires early and effective

anticoagulation therapy.

Thrombolytics are used to dissolve clots. Throm-
bolytics, such as plasminogen activator, are typically
administered directly onto the clot via local catheter-
directed infusion.” These agents reduce pain and
swelling and prevent destruction of the venous valves.
However, compared with anticoagulant therapy,
thrombolytics confer an increased risk of bleeding,
regardless of the administration method. Consequently,
these agents were until recently only recommended for
the treatment of limb-threatening thrombosis and
other critical cases. In 2008, the American College of
Chest Physicians (ACCP) released new evidence-
based clinical practice guidelines for VTE that reflect-
ed a paradigm shift in the treatment of DVT (Table 3).
These guidelines now recommend the use of systemic
thrombolytics in patients with extensive proximal
DVT, who have a low risk of bleeding.”

Surgery is an alternative method for thromboreduc-
tion. Surgery has also been proved effective at reducing
symptoms, preventing PTS,; and preserving valve func-
tion.* However, thrombectomy is a relatively expen-
sive procedure and has not been widely embraced.

Vena cava filters (VCFs) inserted into the vena
cava vein in the abdomen prevent clots that do break
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IELIESY The ACCP’s Evidence-Based New Clinical Practice
Recommendations

Anticoagulation alone is not enough

Thrombolysis is now recognized by national guiding
organizations for the first time as a valid interventional
approach to treating DVT

National Quality Forum and the Joint Commission (formerly
JCAHO) now require that hospitals have evidence-based
thrombolysis protocols

The ACCP now suggests the use of pharmacomechanical
thrombolysis in acute, ilio-femoral DVT

Isolated pharmacomechanical thrombolysis has been shown to
be rapid, safe, and effective, as well as reducing the cost of
treatment compared with catheter-directed thrombolysis

New guidelines must be considered now in modifying DVT
treatment protocols

ACCEP indicates American College of Chest Physicians; DVT, deep-vein
thrombosis.
Source: Kearon C, et al. Chest. 2008;133(6 suppl):454S-545S.

loose from lodging in the lungs. VCFs are regarded as a

temporary measure to prevent life-threatening PE.
VCFs themselves are thrombogenic and double the
DVT recurrence risk and, therefore, should only be
used in patients in whom anticoagulants are con-
traindicated, such as stroke patients.”"

Elastic compression stockings have been shown to
reduce the incidence of blood clots. These help pre-

vent swelling and should be worn for at least 2 years if

possible.”

Mechanical devices, such as intermittent compres-
sion devices, can be helpful, particularly when com-
bined with pharmacologic therapy.” These nonphar-

macologic treatments have not been rigorously studied

and do not have many data supporting their use.
However, no studies have shown these options are

detrimental, and the ACCP recommends the use of

pharmacomechanical thrombolysis in conjunction
with catheter-directed thrombolysis over catheter-
directed thrombolysis alone (Table 3).

Studies have shown that approximately 50% of peo-
ple treated with anticoagulants alone may still develop
PTS.» Physicians and patients must be aware that
blood clots can cause permanent damage to the leg
veins and lead to serious disability.”

Preventing DVT

The best way to improve the management of DVT is
to prevent its occurrence. A consensus of more than 25
evidence-based guidelines published in the past 20 years
calls for the use of pharmacologic prophylaxis to indi-

S68

viduals at moderate or high risk of developing DVT
(Table 4).”" Anticoagulants are the mainstay of prophy-
lactic therapy. For individuals at moderate risk, LMWH,
low-dose heparin, or fondaparinux are all viable treat-
ment options. Low-dose heparin was the standard
thromboprophylactic therapy for 35 years. However,
LMWH appears to have similar efficacy and safety to
low-dose heparin in medical and nonorthopedic
patients, and requires less-frequent dosing. For high-risk
individuals, current guidelines recommend LMWH, fon-
daparinux, or warfarin (target INR, 2.0-3.0).2

In addition to pharmacologic treatment, other
measures that can reduce the incidence or recurrence
of DVT include lifestyle changes, such as exercise and
dietary changes (including intake of vitamin K if anti-
coagulants are prescribed).

Long-term protection from DVT progression and
recurrence can be achieved by treating patients with
vitamin K antagonists along with heparin as soon as
DVT is diagnosed. The dose of vitamin K antagonist is
important, because the risks of clot formation versus
treatment-associated bleeding need to be balanced.
LMWH, followed by a 3-month course of vitamin K
antagonists, prevents recurrence in approximately 95%
of patients, with a severe bleeding risk of just 1%.%

Long-term secondary thromboprophylaxis can be
achieved by using warfarin (either low dose or conven-
tional dosing), enoxaparin followed by warfarin, xime-
lagatran, or fondaparinux. DVT recurrence is typically
less than 5% with such therapy. A major bleeding
event has been reported in 1% to 2% of patients receiv-
ing long-term therapy with these agents.’

The optimal duration of prophylactic DVT treat-
ment is unknown. For patients undergoing surgery, the
initiation of prophylactic treatment close to the surgery
needs to be balanced with the risk of perioperative
bleeding.” With the risk period of VTE beginning at
surgery and extending well beyond hospitalization,
notable benefits have been demonstrated when pro-
phylaxis is continued after hospital discharge.?* This is
particularly important now because hospital stays are
getting shorter. Vitamin K antagonists are also benefi-
cial in preventing DVT when given after hospital dis-
charge; however, maintaining outpatients in the target
INR range is challenging, and rates of major bleeding
appear to be higher with vitamin K antagonists than

with extended LMWH.”

Preventing DVT in Long-Term Care

An estimated 50% of all cases of DVT occur in hos-
pitalized patients or in nursing home residents. In a
study that compared elderly patients with DVT (aged
>70 years) with nonelderly DVT patients, fewer than
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ASH 2009 HIGHLIGHTS

1L X Risk Stratification, Recommended Thromboprophylaxis, and Optimal Duration of Prophylaxis, by Patient Group

Patient groups

Low VTE risk:

no additional risk factors

mobile, no additional risk factors

Moderate VTE risk:
Acute medical illness

Major general surgery
Major gynecologic surgery
Major urologic surgery
Thoracic surgery

Bariatric surgery

High VTE risk:
Hip or knee arthroplasty

Hip fracture surgery

Major trauma, including spinal
cord injury

High bleeding risk

Medical: Fully mobile, brief admission,

Surgical: Procedure <30 minutes, patient

Recommended thromboprophylaxis
options®

No prophylaxis

Early and frequent ambulation

LMWH
Low-dose heparin
Fondaparinux

Combinations of a mechanical
method and an anticoagulant

LMWH
Fondaparinux

Rivaroxaban or dabigatran

Warfarin (target INR, 2-3)

LMWH

Combinations of a mechanical
method and an anticoagulant

Mechanical method of prophylaxis
(GCS, PCD, VFP)

Consider anticoagulant prophylaxis
when bleeding risk decreases

Optimal duration of prophylaxis
Not applicable

Continue until discharge for the
majority of patients

Selected patients may benefit from
postdischarge prophylaxis

Minimum 10 days, up to 35 days

Continue until discharge for most
patients

Continue prophylaxis for inpatient
rehabilitation duration

Duration appropriate for specific
patient risk group

device; VFP, venous foot pump; VTE, venous thromboembolism.

*The recommended options may differ somewhat for specific patient groups based on available evidence. See the 8th ACCP Guidelines on the Prevention of VTE.
INR indicates international normalized ratio; LMWH, low-molecular-weight heparin; GCS, graduated compression stocking; PCD, pneumatic compression

Adapted with permission from Selby R, et al. Hematology Am Soc Hematol Educ Program. 2009:286-292.

50% of the elderly patients received VTE prophylaxis.
Moreover, the elderly group required hospitalization
and underwent insertion of inferior VCFs more often
than nonelderly patients.”

Incorporating appropriate thromboprophylaxis into
the day-to-day care of long-term care residents and hos-
pital patients remains a challenge. Successful prophy-
laxis has been achieved when recommendations and
guidelines have been incorporated into existing local
policies and protocols.’ For example, including throm-
boprophylaxis recommendations in admission and
postoperative orders or in daily safety checklists has
been useful in improving prophylaxis rates. In addition,
computerized VTE risk assessments, based on electron-
ic medical records that produce automatic physician
alerts, have been shown to improve thromboprophy-
lactic use and reduce thromboembolic complications.”

Developing a written DVT prevention policy for an
institution, educating healthcare providers, and inte-
grating reminders of that policy with the work flow (eg,
daily check sheets) can result in dramatic improve-
ments in thromboprophylaxis and, ultimately, in a
reduction in the incidence of DVT.

The Economic Costs of DVT

There are very little data on the economic costs of
DVT. In a cost-effectiveness analysis of DVT prophy-
laxis in patients undergoing total hip replacement in
the United States, the cost of diagnosis and treatment
of patients with DVT was estimated to be $4159, and
$5567 for that of patients with PE.*

In another study of administrative claim records
between January 1, 1997, and March 31, 2004, the

median annualized medical costs of patients during and
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been at increased risk for VTE. The average total annu-
alized costs for a primary diagnosis were $10,804 for
DVT and $16,644 for PE.> Average annual costs for a

secondary diagnosis were $7594 for DVT and $13,018
for PE. The mean cost per hospital readmission for a

Hospitalization Costs of DVT and PE

[ Hospitalization

professional cost (VTE)
Il Hospitalization facility
16,000 cost

DVT indicates deep-vein thrombosis; PE, pulmonary embolism; VTE, venous
thromboembolism.

Note: Total average hospitalization costs per patient associated with initial
hospital admission and hospital readmission for DVT or PE as a primary diag-
nosis. Readmissions with hospital stay <3 days were excluded.

Adapted with permission from Spyropoulos AC, Lin J. J Manag Care Pharm.
2007;13:475-486.
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after a DVT or a PE event were $17,512 and $18,901,
respectively.®

However, the economic burden of DVT is not con-
fined to the diagnosis and treatment of the initial
event. Recurrent DVT, PE, and PTS all result in addi-
tional and substantial costs. Annual costs of long-term
events have been calculated to be $3798 for DVT and
$6404 for PE.* In another administrative claims analy-
sis, each recurrent VTE event requiring hospitalization
cost an average of $5726.7

Preventing DVT through proactive pro-

phylaxis needs to become a part of rou-
tine care, especially in the hospital and

long-term care settings.

In an analysis of the absolute cost burden of VTE in
a managed care database of 25 million patients from
across the United States, costs were obtained for the
initial hospitalization and for readmission for DVT and
PE in patients with VTE as a primary and a secondary
diagnosis.” A secondary diagnosis of DVT implies that
a patient has comorbidities and therefore may have

$141461 576 L4722 recurrent DVT was $11,862, significantly higher than
14,000 the mean cost of the initial hospitalization ($9805; P =
12,000 4 $11,862 .038) (Figure 2).’ This 21% increase in cost was pri-
' l$2057 marily driven by an increase in the length of hospital
10000 380 stay. Another key finding of this study was that more
i than 50% of readmissions occurred within 90 days of
8 80004 the initial event, highlighting the lack of effective pro-

6000 phylactic care being administered by hospitals.’
$10,686 Although cost-effectiveness analyses are limited by
4000 their retrospective nature and assumptions, these stud-
ies conclusively show that DVT and PE confer a high

2000 . . .

economic burden. If we multiply this cost by the
0 I . - 350,000 to 600,000 patients with DVT events each
ovT Re?éirng\s/sfion PE Reaftér:npsEsmn year, the health system is looking at total costs of bil-

lions of dollars, and this only includes direct costs.
Indirect costs, such as loss of productivity at work or
increased need for caregivers, confer an additional cost
to society. Preventing DVT through proactive prophy-
laxis needs to become a part of routine care, especially
in the hospital and long-term care settings.
Investigations of cost implications of longer versus
shorter prophylactic treatment after major surgery have
shown that prolonged treatment was either a cost-saving
strategy or more costly, but with additional net benefits.?!

Conclusion

The incidence of DVT and PE, and the medical and
economic impact of these conditions, are likely to
increase as the US population ages. Prophylaxis is
underutilized, particularly in the elderly population,*
and appropriate detection, adherence to treatment,
and monitoring require multidisciplinary team support.
Early diagnosis and appropriate treatment of DVT is
particularly important in the high-risk population,
including elderly individuals who are immobile or con-
fined to bed rest because of illness or postsurgical recu-
peration. In many cases, DVT and PE can be prevent-
ed and treated,’ and potential complications and
associated costs avoided. Proactive risk assessment and
prophylactic treatment are direct responses to the
Surgeon General’s urgent call to action and are vital for
preventing an initial DVT event, as well as the recur-
rence of this potentially debilitating and life-threaten-
ing condition. H
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CLINICAL PERSPECTIVE

VTE is a chronic disease with episodic
occurrence. Patients with incident VTE
have a 30% chance of developing
recurrent VTE over the next 10 years.
Consequently, such patients must be
assessed for secondary prophylaxis after
completing acute therapy.

Venous thromboembolism (VTE) is a chronic dis-
ease with episodic occurrence. Patients with incident
VTE have a 30% chance of developing recurrent VTE
over the next 10 years. Consequently, such patients
must be assessed for secondary prophylaxis after com-
pleting acute therapy. This assessment requires esti-
mates of the risk of recurrent idiopathic VTE—espe-
cially fatal pulmonary embolism (PE)—while not
receiving secondary prophylaxis, and the risk of war-
farin-associated bleeding.

Predictors of an increased hazard of VTE recurrence
include:

e Increasing patient age and body mass index

Active cancer

Leg paresis or persistent immobilization

Idiopathic incident VTE event

Deficiency of antithrombin, protein C or protein S,

and antiphospholipid antibody syndrome.

Event type (DVT vs PE) is not a predictor of VTE
recurrence. Patients with chronic heart or lung disease
(and associated reduced cardiopulmonary functional
reserve) are at increased risk of dying with recurrent PE.
In the absence of contraindications, such patients also
should be considered for secondary prophylaxis. Among
patients with idiopathic incident DVT, serial measure-
ment of the plasma fibrin D-dimer can be used to further
stratify patients into high and low risk for recurrence.

Validated predictors of anticoagulant-associated
bleeding include:

Patient age 265 years

Previous gastrointestinal bleeding

Previous stroke

Recent myocardial infarction

Anemia (hematocrit <30%)

Thrombocytopenia

Renal impairment (creatinine >1.5 mg/dL)
Diabetes mellitus.

In addition, patients with a very variable INR dur-
ing acute DVT therapy are at increased risk for bleed-
ing. When the individualized risk/benefit ratio favors
secondary prophylaxis, the most appropriate intensity
of warfarin anticoagulation is an INR between 2.0 and
3.0. This risk/benefit ratio should be reassessed regular-
ly, and secondary prophylaxis should be stopped if the
risk of warfarin anticoagulation exceeds the risk of
recurrent VTE. W
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The Changing Landscape of Venous
Thromboebolism in the Long-Term

Care Setting
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enous thromboembolism (VTE) has long been
\ / considered an unwanted complication of hospi-
talization.! Yet, although multiple pharmacolog-
ic and mechanical preventive strategies exist,’ they are
often inconsistently prescribed and inadequately admin-
istered.”” Despite national prevention consensus guide-
lines, compliance is reported to be as low as 13.3% across
at-risk hospitalized patients, with omission of prophylax-
is the major reason for noncompliance.* According to
one study, among the orthopedic surgical groups at high-
est VTE risk, prophylaxis is prescribed in only 47.6% of
the patients. In at-risk medical patients—the largest
hospitalized population—73.5% receive no prophylaxis.
Prophylaxis was initiated late or ended early in as many
as 50% of hospitalized patients.*

Why are these hospital practices important to
providers in the long-term care setting? Practice fail-
ures originating in the hospital extend to the outpa-
tient setting, affecting VTE incidence and threatening
long-term care patients. Recent epidemiology data,
which may confirm this belief, showed that almost 75%
of patients suffered from VTE outside of the hospital
setting. Approximately half of these patients were
recently hospitalized or had undergone major surgery.
Hospital stays were brief, about 4 days, suggesting that
VTE risk was present long after discharge.

In a prospective registry of deep-vein thrombosis
(DVT), 71% of the patients who developed DVT
received no prophylaxis within 30 days of diagnosis.”
For the provider, VTE prevention requires not only
selecting the best strategy, but also ensuring it is deliv-
ered at the proper time and for the proper duration,
which may extend into the long-term care setting for a
large number of patients.

Prevention

Government and regulatory agencies have now
intervened. The Surgeon General has prompted public
action, citing VTE as a common preventable cause of

death.® The Centers for Medicare & Medicaid Services

and the Joint Commission have made elimination of
hospital-acquired DVT and pulmonary embolism (PE)
a critical patient safety issue.”® Standardized perform-
ance measures now track the delivery of prophylaxis to
encourage improvement in prescribing practices. In
certain populations, hospitals will no longer be paid for
resources utilized when VTE arises as a complication.
Similar to past disease state—focused performance
improvement efforts, we can expect a significant
improvement in prophylaxis prescribing and a reduc-
tion in VTE events over a timeframe of 2 to 3 years."

How will these changes impact the long-term care
setting? VTE vigilance will increase. As patients tran-
sition to the long-term care setting, VTE risk assess-
ment becomes a critical component of patient evalua-
tion. Decisions must be made whether to continue or
stop existing prophylaxis, start anew, or even overlap
strategies. Undoubtedly, pharmacologic and mechani-
cal prophylaxis prescribing will increase. The use of
unfractionated heparin, low-molecular-weight heparin
(LMWH), and fondaparinux, and their associated
costs, will increase. However, mortality and the burden
of acute and long-term VTE management are project-
ed to decline along with overall costs.!>"

How can long-term care providers be prepared?
Clinicians must be equipped to craft a VTE prophylax-
is or a treatment regimen that is effective, safe, and
appropriate for the patient in a long-term care facility.
LMWH and fondaparinux maintain pharmacokinetic
and pharmacodynamic advantages over unfractionated
heparin. Both provide predictable levels of anticoagula-
tion, require no laboratory monitoring, have a longer
duration, and produce fewer adverse reactions than the
other options. Furthermore, the incidence of the hyper-
coagulable complication, heparin-induced thrombocy-
topenia, is lower with LMWH compared with unfrac-
tionated heparin. This alone may make these agents
more cost-effective.'*"

For patients requiring thromboprophylaxis, LMWH
offers the advantage of once-daily injections versus 2 or

| AMERICAN HEALTH & DRUG BENEFITS | March/April 2010 | Supplement



PHARMACY PERSPECTIVE

3 times daily with unfractionated heparin, making it
more deliverable for the nurse and more tolerable for the
patient.’* When VTE occurs in long-term care patients,
LMWH offers an alternative to hospitalization and
intravenous anticoagulant therapy.

LMWH can be safely administered in the long-term
care setting, without any additional risk of recurrent
DVT or major hemorrhage.!” Despite these advantages,
LMWH must be used with caution in elderly patients,
persons with low body weight, and those with renal
impairment."® Excessive anticoagulation remains a con-
cern in long-term care patients because of associated
major bleeding and the increased likelihood of morbid-
ity and mortality.”

There are multiple new oral direct
thrombin and factor Xa inhibitors in
various stages of drug development.
The most promising are dabigatran
and rivaroxaban.

New Therapies

Is there hope for new VTE treatments? There are
multiple new oral direct thrombin and factor Xa
inhibitors in various stages of drug development.® The
most promising are dabigatran and rivaroxaban. Each
can be administered in fixed, once- or twice-daily
doses, and like LMWH, require no laboratory monitor-
ing. Each has performed well in the setting of VTE pre-
vention in orthopedic surgery.

The RE-COVER trial studied patients with acute
VTE who were initially treated with parenteral antico-
agulant therapy. Over a 6-month period, dabigatran
was as effective as warfarin in preventing recurrent
VTE with a similar safety profile. Rivaroxaban has
been evaluated in acute VTE as well. Early dose rang-
ing? and long-term prevention studies suggest rivarox-
aban is as safe and effective as standard regimens of
unfractionated heparin or LMWH with concomitant
vitamin K antagonists.***

Conclusion

VTE remains a threat to patients in the long-term
care setting. Efforts are under way to bring VTE to the
forefront of public awareness. Regulatory programs are
now in place to foster VTE prophylaxis prescribing.
Given the rapid transition of patients through the con-
tinuum of care, the emphasis to aggressively treat and
prevent DVT and PE will extend to long-term care
facilities. LMWH remains the viable strategy to consid-

er when VTE prophylaxis or treatment is required. The
introduction of new oral anticoagulants may further
facilitate prevention and acute management. Clinicians
in the long-term care setting should be familiar with
these health system changes and be prepared to use the
tools available for VTE treatment and prevention. H
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