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B ABSTRACT

After anticoagulation has been started in patients with
venous thromboembolism (VTE), three issues need to
be addressed: the length of therapy, measures to help
prevent postthrombotic syndrome, and a basic workup
for malignancy in patients with idiopathic VTE.

M KEY POINTS

A low-molecular-weight heparin for at least 6 months is
the treatment of choice for cancer-related VTE.

We recommend 3 months of anticoagulation for VTE
caused by a reversible risk factor and indefinite treatment
for idiopathic VTE in patients without risk factors for
bleeding who can get anticoagulation monitoring.

Clinical factors are more important in deciding the
duration of anticoagulation therapy than evidence of an
inherited thrombophilic state.

Elastic compression stockings reduce the risk of post-
thrombotic syndrome substantially.

Patients with idiopathic VTE should have a basic screen-
ing for malignancy.
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EEP VEIN THROMBOSIS and pulmonary
D embolism are collectively referred to as
venous thromboembolic (VTE) disease. They
affect approximately 100,000 to 300,000 pa-
tients per year in the United States.! Although
patients with deep vein thrombosis can be
treated as outpatients, many are admitted for
the initiation of anticoagulation. Initial anti-
coagulation usually requires the overlap of a
parenteral anticoagulant (unfractionated hep-
arin, low-molecular-weight heparin [LMWH]
or fondaparinux) with warfarin for a minimum
of 5 days and until the international normal-
ized ratio (INR) of the prothrombin time is
above 2.0 for at least 24 hours.?

Three clinical issues need to be addressed
after the initiation of anticoagulation for VTE:
e Determination of the length of anticoagu-

lation with the correct anticoagulant
e Prevention of postthrombotic syndrome
e Appropriate screening for occult malig-

nancy.

B HOW LONG SHOULD VTE BE TREATED?

The duration of anticoagulation has been a
matter of debate.

The risk of recurrent VTE appears related
to clinical risk factors that a patient has at the
time of the initial thrombotic event. An epide-
miologic study’® found that patients with VTE
treated for approximately 6 months had a low
rate of recurrence (0% at 2 years of follow-up)
if surgery was the risk factor. The risk climbed
to 9% if the risk factor was nonsurgical and to
19% if there were no provoking risk factors.
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TABLE 1

VENOUS THROMBOEMBOLIC DISEASE

Annual event rates of recurrent
venous thromboembolism

DURATION OF PROVOKED BY PROVOKED BY UNPROVOKED
FOLLOW-UP SURGERY NONSURGICAL FACTOR (IDIOPATHIC)
12 months 1% 5.8% 7.9%

24 months 0.7% 4.2% 7.4%

DATA FROM IORIO A, KEARON C, FILIPPUCCI E, ET AL. RISK OF RECURRENCE AFTER A FIRST EPI-
SODE OF SYMPTOMATIC VENOUS THROMBOEMBOLISM PROVOKED BY A TRANSIENT RISK FACTOR:

A SYSTEMATIC REVIEW. ARCH INTERN MED 2010; 170:1710-1716.
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The likelihood of VTE recurrence and
therefore the recommended duration of treat-
ment depend on whether the VTE event was
provoked, cancer-related, recurrent, thrombo-
philia-related, or idiopathic. We address each
of these scenarios below.

I HOW LONG TO TREAT PROVOKED VTE

A VTE event is considered provoked if the

patient had a clear inciting risk factor. As de-

fined in various clinical trials, these risk fac-

tors include:

e Hospitalization with confinement to bed
for 3 or more consecutive days in the last

3 months
e Surgery or general anesthesia in the last 3

months

e Immobilization for more than 7 days, re-
gardless of the cause
Trauma in the last 3 months
Pregnancy
Use of an oral contraceptive, regardless of
which estrogen or progesterone analogue it
contains
Travel for more than 4 hours
Recent childbirth.
However, the trials that tested different
lengths of anticoagulation have varied mark-
edly in how they defined provoked deep vein
thrombosis.*”

A systematic review® showed that patients
who developed VTE after surgery had a lower
rate of recurrent VTE at 12 and 24 months
than patients with a nonsurgical provoking
risk factor, and patients with nonprovoked
(idiopathic) VTE had the highest risk of re-

currence (TABLE 1).
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Recommendation:

Warfarin or equivalent for 3 months

The American College of Chest Physicians
(ACCP) recommends 3 months of antico-
agulation with warfarin or another vitamin K
antagonist for patients with VTE secondary
to a transient (reversible) risk factor,> and we
agree.

M HOW LONG TO TREAT CANCER-RELATED VTE

Patients with cancer are at higher risk of de-
veloping VTE. Furthermore, in one study,’
compared with other patients with VTE, pa-
tients with cancer were three times more like-
ly to have another episode of VTE, with a cu-
mulative rate of recurrence at 1 year of 21% vs
7%. Cancer patients were also twice as likely
to suffer major bleeding complications while
on anticoagulation.’

Warfarin is a difficult drug to manage be-
cause it has many interactions with foods, dis-
eases, and other drugs. These difficulties are
amplified in many cancer patients during che-
motherapy.

Warfarin was compared with a LMWH
in four randomized trials in cancer patients,
and a meta-analysis'® found a 50% relative
reduction in the rates of recurrent deep vein
thrombosis and pulmonary embolism with
LMWH treatment. These results were driven
primarily by the CLOT trial (Comparison of
Low-Molecular-Weight Heparin Versus Oral
Anticoagulant Therapy for the Prevention of
Recurrent Venous Thromboembolism in Pa-
tients With Cancer),!! which showed an 8%
absolute risk reduction (number needed to
treat 13) without an increase in major bleed-
ing when cancer-related VTE was treated with
an LMWH—ie, dalteparin (Fragmin)—for 6
months compared with warfarin.

Current thinking suggests that VTE should
be treated until the cancer is resolved. How-
ever, this hypothesis has not been adequately
tested, and consequently, the ACCP gives it
only a level 1C recommendation.” The larg-
est of the four trials comparing warfarin and
an LMWH lasted only 6 months. The safety
of extending LMWH treatment beyond 6
months is currently unknown but is under
investigation  (clinicaltrials.gov  identifier
NCT00942968).
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Recommendation:

LMWH therapy for at least 6 months

The ACCP guidelines recommend LMWH
therapy for 3 to 6 months, followed by war-
farin or another vitamin K antagonist or con-
tinued LMWH treatment until the cancer is
resolved.?

The National Comprehensive Cancer
Network guidelines recommend an LMWH
for 6 months as monotherapy and indefinite
anticoagulation if the cancer is still active.!?

The American Society of Clinical Oncology
guidelines recommend an LMWH for at least 6
months and indefinite anticoagulant therapy for
selected patients with active cancer.”

We agree that patients with active can-
cer should receive an LMWH for at least 6
months and indefinite anticoagulation until
the cancer is resolved.

In our experience, many patients are re-
luctant to give themselves the daily injec-
tions that LMWH therapy requires, and so
they need to be well-informed about the
marked decrease in VTE recurrence with this
less-convenient and more-expensive therapy.
Many patients face insurance barriers to cover
the cost of LMWH therapy; however, care-
ful attention to preauthorization can usually
overcome this obstacle.

I HOW LONG TO TREAT RECURRENT VTE

[t makes clinical sense that patients who have
a second VTE event should be treated indefi-
nitely. This theory was tested in a randomized
clinical trial* in which patients with pro-
voked or unprovoked VTE were randomized
after their second event to receive anticoagu-
lation for 6 months vs indefinitely.

After 4 years of follow-up, the recurrence
rate was 21% in patients assigned to 6 months
of treatment and only 3% in patients who
continued anticoagulation throughout the tri-
al. On the other hand, major hemorrhage oc-
curred in 3% of patients treated for 6 months
and in 9% in patients who continued antico-
agulation indefinitely.

Of note, most of the patients in this trial
had unprovoked (idiopathic) VTE, so the re-
sults should not be extrapolated to patients
with provoked VTE, who accounted for only
20% of the study population.'*
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Recommendation:

Long-term anticoagulation

We agree with the ACCP recommendation’
that patients who have had a second episode
of unprovoked VTE should receive long-term
anticoagulation. Because of a lack of data, the
duration of therapy for patients with a second
episode of provoked VTE should be individu-
alized.

B HOW LONG TO TREAT
THROMBOPHILIA-RELATED VTE

Inherited thrombophilias
Patients with VTE that is not related to a clear
provoking risk factor or cancer frequently
have testing to evaluate for a hypercoagulable
state. This workup traditionally includes the
most common inherited thrombophilias for
gene mutations for factor V and prothrombin
as well as for deficiencies in protein C, protein
S, antithrombin and the acquired antiphos-
pholipid syndrome.
The key questions that should be asked
prior to embarking on this workup are:
e Will the results change the length of ther-
apy for the patient?

e Will testing the patient help with genetic Cancer-related
counseling and possible testing of family VTE poses a

members?

e Will the results change the targeted INR
range for warfarin or other vitamin K an-
tagonist therapy?

Patients with inherited thrombophilia

higher risk

of recurrence

than other

have a greater risk of developing an initial forms of VTE

VTE event; however, these tests do not help
predict the recurrence of VTE in patients with
established disease more than clinical risk fac-
tors do. A prospective study demonstrated
this by looking at the effect of thrombophilia
and clinical factors on the recurrence of ve-
nous thrombosis and found that inherited
prothrombotic abnormalities do not appear to
play an important role in the risk of a recur-
rent event.!”> On the other hand, clinical fac-
tors, such as whether the first event was idio-
pathic or provoked, appear more important in
determining the duration of anticoagulation
therapy.”® A systematic review of the common
inherited thrombophilias showed the VTE re-
currence rate of patients with factor V Leiden
was higher than in patients without the muta-
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tion; however, the absolute rates of recurrence
were not much different than what would be
expected in patients with idiopathic VTE.!¢
A retrospective study involving a large co-
hort of families of patients who already had
experienced a first episode of either idiopathic
or provoked VTE showed high annual risks
of recurrent VTE associated with hereditary
deficiencies of protein S (8.4%), protein C
(6.0%), and antithrombin (10%).!” However,
for the more commonly occurring genetic
thrombophilias, the factor V Leiden and pro-
thrombin G20210A mutations, family mem-
bers with either gene abnormality had low
rates of VTE, suggesting that testing of rela-
tives of probands is not clinically useful.'®

Antiphospholipid syndrome
Antiphospholipid syndrome is an acquired
thrombophilia. A patient has thrombotic an-
tiphospholipid syndrome when there is a his-
tory of vascular thrombosis in the presence of
persistently positive tests (at least 12 weeks
apart) for lupus anticoagulants, anticardio-
lipin antibodies, or anti-beta-2 glycoprotein 1.
A prospective study of 412 patients with a first
episode of VTE found that 15% were positive
for anticardiolipin antibody at the end of 6
months of anticoagulation. The risk of recur-
rent VTE after 4 years was 29% in patients
with antibodies and 14% in those without
antibodies (relative risk 2.1; 95% confidence
interval [CI] 1.3-3.3; P =.0013).®

Recent reviews advise indefinite warfarin
anticoagulation in patients with VTE and
persistence of antiphospholipid antibodies."
However, the optimal duration of anticoagula-
tion is uncertain. Until well-designed clinical
trials are done, the current general consensus
is to anticoagulate these patients indefinite-
ly.2%2! Retrospective studies had suggested
that patients with antiphospholipid antibod-
ies required a higher therapeutic INR range;
however, this observation was tested in two
trials that found no difference in thromboem-
bolic rates when patients were randomized to
an INR of 2.0-3.0 vs 3.1-4.0,? or 2.0-3.0 vs
3.0-4.5.5

No formal recommendations
In the absence of strong evidence, the ACCP
guidelines do not include a recommendation
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on the duration of anticoagulation treatment
specific to inherited thrombophilias. We be-
lieve that clinical factors are more important
than inherited thrombophilias for deciding the
duration of anticoagulation, and that testing
is almost never indicated or useful. However,
patients with antiphospholipid syndrome are
at high risk of recurrence, and it is our practice
to anticoagulate these patients indefinitely.

B HOW LONG TO TREAT UNPROVOKED
(IDIOPATHIC) VTE

A VTE event is thought to be idiopathic if it oc-
curs without a clearly identified provoking factor.

Commonly accepted risk factors for VTE
are recent surgery, hospitalization for an acute
medical illness, active cancer, and some in-
herited thrombophilias. Less clear is whether
immobilization, pregnancy, use of female hor-
mones, and long-distance travel should also
be considered as provoking conditions. Vari-
ous trials have used different combinations of
risk factors as exclusion criteria to define idio-
pathic (unprovoked) VTE when assessing the
length or intensity of anticoagulation (TABLE
2).2%¥ The ACCP guidelines’ cite estrogen
therapy, pregnancy, and travel longer than 8
hours as minor risk factors for VTE.

In an observational study,’ patients with oral
contraceptive use, transient illness, immobili-
zation, or a history of travel had an 8.8% risk
of recurrence vs 19.4% in patients with unpro-
voked VTE. The meta-analysis discussed above
(TaBLe 1)® also shows that patients with these
nonsurgical risk factors have a lower rate of re-
currence than patients with idiopathic VTE.

The high rate of recurrence of idiopathic
VTE (4% to 27% after 3 months of anticoagu-
lation?*2?%) suggests that a longer duration of
treatment is reasonable. However, increasing
the length of therapy from 3 to 12 months de-
lays but does not prevent recurrence, the risk
of which begins to accumulate once antico-
agulation is stopped.*?#

Three promising strategies to identify sub-
groups of patients with idiopathic VTE who
are at highest risk of recurrence and who would
benefit the most from prolonged anticoagulation
are D-dimer testing, evaluation for residual vein
thrombosis in patients who present with a deep
vein thrombosis, and clinical prediction rules.
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TABLE 2

Risk factors excluded in trials of treatment of idiopathic venous thromboembolism

RISK FACTORS EXCLUDED KEARON ET  AGNELLIET  AGNELLIET  RIDKER ET KEARON ET  PALARETI ET AL,%
AL®1999  AL»2001  AL™2003  AL®2003  AL72003 2006

Hospitalization with confinement to bed X X X

for 3 consecutive days in previous 3 months

Surgery or general anesthesia X X X X X X

in previous 3 months

Cancer X X X X X

Thrombophilia X X X X X

Immobilization more than 7 days from any cause X X

Trauma in the previous 3 months X X X

Pregnancy X X X

Recent childbirth X X X

Taking oral contraceptives X X

ADAPTED FROM KAATZ S, QURESHI W, FAIN C, PAJE D. DURATION OF ANTICOAGULATION TREATMENT IN PATIENTS WITH VENOUS THROMBOEMBOLISM. J AM OSTEOPATH ASSOC
2010; 110:638-644. COPYRIGHT 2010 AMERICAN OSTEOPATHIC ASSOCIATION. REPRINTED WITH THE CONSENT OF THE AMERICAN OSTEOPATHIC ASSOCIATION.

D-dimer testing
D-dimer is a degradation product of fibrin and
is an indirect marker of residual thrombosis.*

In a systematic review of patients with a
first episode of unprovoked VTE,*! a normal
D-dimer concentration at the end of at least
3 months of anticoagulation was associated
with a 3.5% annual risk of recurrence, where-
as an elevated p-dimer level at that time was
associated with an annual risk of 8.9%. These
results were confirmed in a systematic review
of individual patient data.*

In a randomized trial,?® patients with an id-
iopathic VTE event who received anticoagu-
lation for at least 3 months had their p-dimer
level measured 1 month after cessation of
treatment. Those with an elevated level were
randomized to either resume anticoagulation
or not. Patients who resumed anticoagulation
had an annual recurrence rate of 2%; howev-
er, those who were allocated not to restart an-
ticoagulation had a recurrence rate of 10.9%
per year. There was no difference in the rate
of major bleeding between the two groups. Pa-
tients in this clinical trial who had a normal
D-dimer level did not restart anticoagulation
and had an annual recurrence rate of 4.4%.
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Evaluation for residual thrombosis

Patients who have residual deep vein throm-
bosis after treatment have been shown to have
higher rates of recurrent VTE.* Therefore, re-
peating Doppler ultrasonography is another
clinical consideration that may help establish
the optimal duration of anticoagulation.

A randomized trial** in patients with both
provoked and idiopathic deep vein thrombo-
sis showed a reduction in recurrence when
those who had residual vein thrombosis were
given extended anticoagulation. In the subset
of patients whose deep vein thrombosis was
idiopathic, the recurrence rate was 17% per
year when treatment lasted only 3 months and
10% when it was extended for up to 1 year.

Another trial® randomized patients with
provoked and idiopathic deep vein throm-
bosis to receive anticoagulation for the usual
duration or to continue treatment until recan-
alization of the residual thrombus was demon-
strated on follow-up Doppler ultrasonography.
Patients who received this ultrasonography-
tailored treatment had a lower rate of recur-
rence of VTE; however, the absolute reduc-
tions in recurrence rates cannot be calculated
from this report for patients with idiopathic
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TABLE 3

VENOUS THROMBOEMBOLIC DISEASE

Suggested durations of anticoagulation
for venous thromboembolism

CATEGORY OF

LENGTH OF TREATMENT

VENOUS THROMBOEMBOLISM

Provoked

Cancer-related

Idiopathic

Recurrent

Thrombophilia-related

3 months

Until cancer is resolved

Probably indefinite

Indefinite

Probably based on clinical factors,
but patients with antiphospholipid

antibody syndrome should receive
anticoagulation indefinitely

ADAPTED FROM KAATZ S, QURESHI W, FAIN C, PAJE D. DURATION OF ANTICOAGULATION
TREATMENT IN PATIENTS WITH VENOUS THROMBOEMBOLISM. J AM OSTEOPATH ASSOC 2010;
110:638-644. COPYRIGHT 2010 AMERICAN OSTEOPATHIC ASSOCIATION. REPRINTED WITH THE

CONSENT OF THE AMERICAN OSTEOPATHIC ASSOCIATION.
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deep vein thrombosis.

A prospective observational study®® of the
predictive value of p-dimer status and residual
vein thrombus found that only p-dimer was an
independent risk factor for recurrent VTE af-
ter vitamin K antagonist withdrawal.

A clinical prediction rule:
‘Men and HERDOO,'
A promising tool for predicting if a patient
is at low risk of recurrent VTE after the first
episode of proximal deep vein thrombosis or
pulmonary embolism is known by the mne-
monic device “Men and HERDOO,.” It is
based on data prospectively derived by Rodger
et al’’ to identify patients with less than a 3%
annual risk of recurrent VTE after their first
event of idiopathic proximal deep vein throm-
bosis or pulmonary embolism. Risk factors for
recurrent VTE were male sex (the “men” of
“Men and HERDOQO,”), signs of postthrom-
botic syndrome, including hyperpigmentation
of the lower extremities, edema or redness of
either leg, a D-dimer level > 250 pg/L, obesity
(body mass index > 30 kg/m?, and older age (>
65 years).

Overall, one-fourth of the population were
women with no risk factors or one risk factor,
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and their risk of recurrence was 1.6% per year.
Men and women who had two or more risk
factors for postthrombotic syndrome (hyper-
pigmentation, edema, or redness), elevated
D-dimer, obesity, or older age were predicted
to be at higher risk of recurrent VTE. Patients
such as this should be considered for indefinite
anticoagulation.

Ideally, clinical prediction rules should
be validated in a separate group of patients
before they are used routinely in practice,’®
and this clinical prediction rule is currently
being tested in the REVERSE II study. If the
results are consistent, this will be an easy-to-
use tool to help identify patients who likely
can safely stop anticoagulation therapy after
3 to 6 months (clinicaltrials.gov Identifier:
NCT00967304).

The location of the thrombosis also influ-
ences the likelihood of recurrence. Patients
with isolated distal (calf) deep vein thrombo-
sis are less likely to suffer recurrent VTE than
those who present with proximal deep vein
thrombosis. However, trials focusing specifi-
cally on the precise subset of idiopathic isolat-
ed distal deep vein thrombosis are lacking. In
a randomized trial®® comparing 6 vs 12 weeks
of anticoagulation for isolated distal deep vein
thrombosis and 12 vs 24 weeks for proximal
deep vein thrombosis, the annual rates of re-
currence after 12 weeks of treatment were ap-
proximately 3.4% for isolated distal and 8.1%
for proximal deep vein thrombosis.”

Recommendation:

At least 3 months of warfarin or equivalent
We agree with the ACCP recommendation’
that patients with unprovoked VTE should
receive at least 3 months of anticoagulation
with a vitamin K antagonist.

If the patient has no risk factors for bleed-
ing and good anticoagulant monitoring is
achievable, we agree with long-term antico-
agulation for proximal unprovoked deep vein
thrombosis or pulmonary embolism, and 3
months of therapy for isolated distal unpro-
voked deep vein thrombosis.

Patient preferences and the risk of recur-
rence vs the risk of bleeding should be dis-
cussed with patients when contemplating in-
definite anticoagulation.

If testing is being considered to assist in
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the decision to prescribe indefinite anticoagu-
lation, we prefer using p-dimer levels rather
than ultrasonography to detect residual ve-
nous thrombosis because of its ease of use and
the strength of the current evidence.

B PREVENTING POSTTHROMBOTIC
SYNDROME

The postthrombotic (postphlebitic) syndrome
is a chronic and burdensome consequence of
deep vein thrombosis that occurs despite an-
ticoagulation therapy. It is estimated to affect
23% to 60% of patients and typically mani-
fests in the first 2 years.® It is not only costly
in clinical terms, with decreased quality of life
for the patient, but health care expenditures
have been estimated to range from $400 per
year in a Brazilian study to $7,000 per year in
a US study.*®

Typical symptoms include leg pain, heavi-
ness, swelling, and cramping. In severe cases,
chronic venous ulcers can occur and are dif-
ficult to treat.*!

The definition of postthrombotic syn-
drome has been unclear over the years, and six
different scales that measure signs and symp-
toms have been reported.*

The Villalta scale has been proposed by
the International Society of Thrombosis and
Hemostasis as a diagnostic standard to define
postthrombotic syndrome.* This validated
scale is based on five clinical symptoms, six
clinical signs, and the presence or absence of
venous ulcers. Each clinical symptom and sign
is scored as mild (1 point), moderate (2 points),
or severe (3 points). Symptoms include pain,
cramps, heaviness, paresthesia, and pruritus;
the six clinical signs are pretibial edema, skin
induration, hyperpigmentation, redness, ve-
nous ectasia, and pain on calf compression.

According to the International Society of
Thrombosis and Hemostasis, postthrombotic
syndrome is present if the Villalta score is 5 or
greater or if a venous ulcer is present in a leg
with previous deep vein thrombosis. Further,
using the Villalta scale, postthrombotic syn-
drome can be categorized as mild (score 5-9),
moderate (10-14), or severe (> 15).

A limitation of the Villalta scale is that the
presence or absence of a venous ulcer has not
been assigned a score. Since a venous ulcer
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requires more aggressive measures, the society
defines postthrombotic syndrome as severe if
venous ulcers are present.*

Acute symptoms of deep vein thrombosis
may take months to resolve and, indeed, acute
symptoms may transition to chronic symptoms
without a symptom-free interval. It is recom-
mended that postthrombotic syndrome not be
diagnosed before 3 months to avoid inappro-
priately attributing acute symptoms and signs
of deep vein thrombosis to the postthrombotic
syndrome.#

Studies of stockings

A systematic review of three randomized tri-
als* concluded that elastic compression stock-
ings reduce the risk of postthrombotic syn-
drome (any severity) from 43% to 20% and
severe postthrombotic syndrome from 15% to
7%.%

The first of these trials** randomized pa-
tients soon after the diagnosis of deep vein
thrombosis to receive made-to-order compres-
sion stockings that were rated at 30 to 40 mm
Hg or to be in a control group that did not
receive stockings. The second trial®® random-
ized patients 1 year after the index event of
deep vein thrombosis to receive 20- to 30-
mm Hg stockings or stockings that were two
sizes too large (the control group). The third
study* randomly allocated patients to receive
“off-the-shelf” stockings (3040 mm Hg) or
no stockings. Each study used its own defini-
tion of postthrombotic syndrome.

Although these studies strongly suggest
compression stockings prevent postthrom-
botic syndrome, several methodologic issues
remain:

e A standard definition of postthrombotic
syndrome was not used

¢ The amount of compression varied be-
tween studies

® The studies were not blinded.

Lack of blinding becomes most significant
when an outcome is based on subjective find-
ings, like the symptoms that make up a large
part of the diagnosis of postthrombotic syn-
drome.

The SOX trial, currently under way, is de-
signed to address these methodologic issues
and should be completed in 2012 (clinicaltri-
als.gov Identifier: NCT00143598).
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Recommendation:

Stockings for at least 2 years

We agree with the ACCP recommendation
that a patient who has had a symptomatic
proximal deep vein thrombosis should wear
an elastic compression stocking with an ankle
pressure gradient of 30 to 40 mm Hg as soon
as possible after starting anticoagulant therapy
and continuing for a minimum of 2 years.’

I SCREENING FOR OCCULT MALIGNANCY

VTE can be the first manifestation of cancer.

French physician Armand Trousseau, in
the 1860s, was the first to describe disseminat-
ed intravascular coagulation closely associated
with adenocarcinoma. Ironically, several years
later, after suffering for weeks from abdominal
pain, he declared to one of his students that
he had developed thrombosis, and he died of
gastric cancer shortly thereafter.*’

Since cancer is a well-known risk factor for
VTE, it is logical to screen for cancer as an
explanation for an idiopathic VTE event.*® To
make an informed decision, one needs to un-
derstand the rate of occult cancer at the time
VTE is diagnosed, the risk of future develop-
ment of cancer, and the utility of extensive
cancer screening.

The clinical efficacy, side effects, and cost-
effectiveness of cancer screening in patients
with idiopathic VTE are unknown. However,
a systematic review*’ of 34 studies found that,
in patients with idiopathic VTE, cancer was
diagnosed within 1 month in 6.1%, within 6
months in 8.6%, and within 1 year in 10.0%
(95% CI 8.6-11.3).

A subset of studies compared two strategies
for screening soon after the diagnosis of idio-
pathic VTE: a strategy limited to the history,
physical examination, basic blood work, and
chest radiography vs an extensive screening
strategy that also included serum tumor mark-
ers or abdominal ultrasonography or computed
tomography. Limited screening detected 49%
of the prevalent cancers; extensive screening
increased this rate to 70%. Stated another
way, the detection rate for prevalent cancers
was 5% with limited screening and 7% with
extensive screening soon after the diagnosis of
idiopathic VTE.*

Patients with idiopathic VTE had higher
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rates of cancer within 1 month of diagnosis
than patients with provoked VTE (6.1% vs
1.9%), and this difference persisted at 1 year
(10.0% vs 2.6%).47

Recommendation:

Individualized cancer screening

Patients with idiopathic VTE have a signifi-
cant risk of occult cancer within the first year
after diagnosis, and cancer screening should
be considered. Our practice for patients with
idiopathic VTE is to perform a history and
physical examination and ensure that the
patient is up to date on age- and sex-specific
cancer screening.

The use of additional imaging or biomark-
ers should be discussed with patients so they
can balance the risks (radiation and potential
false-positive results with their downstream
consequences), costs, and potential benefits,
given the lack of proven survival benefit or
cost-effectiveness.

B ORAL ANTICOAGULANT MANAGEMENT

Warfarin’s multiple interactions, along with
the need for INR monitoring, make it a dif-
ficult medication to manage.

The Joint Commission, the US organiza-
tion for health service accreditation and cer-
tification, has defined National Patient Safety
Goals and quality measures for the manage-
ment of anticoagulation.®” Organized antico-
agulation management services, dosing algo-
rithms, and patient self-testing using capillary
INR meters or patient self-management of
warfarin were recommended as tools to im-
prove the time patients spend in the therapeu-
tic INR range.*®

Two new oral anticoagulants

The limitations of warfarin have stimulated
the search for newer oral anticoagulants that
do not require laboratory monitoring or have
as many diet and drug interactions.

Two trials have been published with exper-
imental oral anticoagulants that had similar
efficacy and safety as warfarin in the treatment
of VTE.

The study of dabigatran (Pradaxa) vs war-
farin in the treatment of acute VTE (the RE-
COVER trial)’! randomized 2,539 patients
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with acute VTE to receive the oral direct
thrombin inhibitor dabigatran or warfarin
for approximately 6 months. Of note, each
treatment group received a median of 6 days
of heparin, LMWH, or fondaparinux at the
beginning of blinded therapy. The rates of
recurrent VTE and major bleeding were simi-
lar between the treatment arms, and overall
bleeding was less with dabigatran. Dabigatran
was approved in the United States in October
2010 for stroke prevention in atrial fibrillation
but has yet to be approved for the treatment of
VTE pending further study (clinicaltrials.gov
Identifier: NCT00680186).

A study of oral rivaroxaban (Xarelto) for
symptomatic VTE (the EINSTEIN-DVT tri-
al)*? randomized 3,449 patients with acute deep
vein thrombosis to rivaroxaban or enoxaparin
(Lovenox) overlapped with warfarin or another
vitamin K antagonist in the usual manner. No
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