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Thrombophilia testing has limited usefulness in
clinical decision-making and should be used
selectively
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Management of venous thromboembolism (VTE) includes
evaluation for hypercoagulable state, especially if the VTE
occurs in young patients, is recurrent, or is associated with a
positive family history. These laboratory tests are costly, and
surprisingly, there is little evidence showing that testing leads
to improved clinical outcomes. Evidence based on observa-
tional prospective studies suggests that optimal duration of
anticoagulation should be based on clinical risks resulting in
VTE, such as transient, permanent, and idiopathic or unpro-
voked risks, and less on abnormal thrombophilia values.
Thrombophilia screening is important in a subgroup of clin-
ical scenarios, such as when there is clinical suspicion of anti-
phospholipid antibody syndrome, heparin resistance, or
warfarin necrosis; with thrombosis occurring in unusual sites
(such as mesenteric or cerebral deep venous thrombosis); and

for pregnant women or those seeking pregnancy or consid-
ering estrogen-based agents. Thrombophilia screening is not
likely to be helpful in most cases of first-time unprovoked VTE
in the setting of transient risks, active malignant disease, deep
venous thrombosis of upper extremity veins or from central
lines, two or more VTEs, or arterial thrombosis with pre-
existing atherosclerotic risk factors. The desire by both patient
and physician for a scientific explanation of the clotting event
may alone lead to testing, and if so, it should be with the
understanding that an abnormal test result will likely not
change management, and normal results do not accurately
exclude a thrombophilic defect because there are likely factors
yet to be discovered. Such false assumptions may lead to
shorter durations of treatment than are optimal. (J Vasc Surg:
Venous and Lym Dis 2015;3:228-35.)

Thrombophilia abnormalities are common among
those with venous thromboembolism (VTE) and can be
present in >50% of those tested for first-time thrombosis.1

However, recent reports suggest that thrombophilia testing
does not appear to strongly alter VTE management and
more specifically does not appear to reduce VTE recur-
rence any more than management based on clinical risk fac-
tors.2,3 Because testing can be costly, ranging from $1000
to $3000, depending on tests ordered (Table I), deter-
mining the practical use of testing should be more clearly
defined. The American Society of Hematology,4 the

National Institute for Health and Care Excellence,5 and
the Society for Vascular Medicine6 all discourage thrombo-
philia testing in the presence of first-episode VTE in the
setting of a known cause or transient risk factor. Specific
guidelines regarding indications for thrombophilia
screening in general VTE groups have not been published
by the American College of Chest Physicians (ACCP) at
the time of this publication, except for pregnancy-related
groups.7

PREVALENCE OF THROMBOPHILIA

The most common thrombophilias are the hereditary
gene polymorphisms for factor V Leiden (FVL) and pro-
thrombin G20210 gene mutation (PTGM). These are
inherited in an autosomal dominant pattern and can be
found in up to 3% to 7% of the population with northern
or southern European ancestry. FVL and PTGM are rare
in the Asian and African populations. Whereas the inherited
deficiencies mentioned are common, the inherited defi-
ciencies of antithrombin III (AT), protein C (Pro C),
and protein S (Pro S) are rare yet more strongly associated
with thrombotic events8 (Table II).

Hyperhomocysteinemia is the result of vitamin B defi-
ciencies (B6, B9 or folate, and B12) or mutations of specific
enzymes, such as methylenetetrahydrofolate reductase or
cystathionine b-synthase. Because elevated homocysteine
levels are associated with thrombosis, studies demonstrating
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that normalization of homocysteine levels reduces the risk of
thrombosis would seem prudent but are lacking. A random-
ized controlled trial by denHeijer et al9 failed to show reduc-
tion in venous thrombotic recurrencewith treatment by folic
acid and normalization of the homocysteine level, raising
some doubt as to the clinical usefulness of testing for meth-
ylenetetrahydrofolate reductase.

Elevated factor VIII levels also incur a risk for throm-
bosis. However, laboratory detection of high levels is
inconsistent, and its value in management is limited.
Clinical reports comparing a longer duration of therapy
vs standard therapy found no benefit.10

CLINICAL RISK CATEGORIES ARE MORE
IMPORTANT THAN THROMBOPHILIA
ABNORMALITIES

Because VTE is multifactorial in etiology, the challenge
is to identify the various causes and to optimize treatment
based on all contributing factors. Thrombosis results from
the culmination of clinical risk factors, including extrinsic
factors and hypercoagulable states. In considering clinical
risk factors without knowledge of the thrombophilia status,
risks for recurrence can be categorized into three groups,
each associated with a different risk for recurrence: tran-
sient or provoked VTE risk factors, unprovoked or idio-
pathic VTE, and permanent risk factors including active
malignant disease7 (Table III). Of these groups, the lowest

risk for recurrence is found in those with transient risks,
whereas the highest is in those with active malignant neo-
plasms. For each of these groups, duration of anticoagula-
tion appears well established on the basis of numerous
scientific studies.11-13

The group that could potentially benefit the most from
thrombophilia testing is that with idiopathic or unpro-
voked VTE, in which the cause of thrombosis is unclear.
In patients with idiopathic or unprovoked VTE, up to
74% have a documented thrombophilia.14 In contrast,
only 20% of those with transient risks possess a docu-
mented thrombophilic defect. However, sentinel reports
in the 2000s15-17 caused many to re-examine the validity
of thrombophilia testing for unprovoked VTE. Four
studies and one meta-analysis showed that thrombophilia
testing does not decrease the risk of long-term VTE recur-
rence in these patients,3,15-18 especially after adjusting for
stronger predictors of recurrence including clinical risk
factors.15,16

In a cohort study from Cambridge, United Kingdom,
the presence of thrombophilic defects was not associated
with a significantly higher risk of recurrence compared
with noncarriers.16 These findings were corroborated in
the Leiden Thrombophilia Study (LETS),15 in which over-
all recurrence rates were found to be no different between
those with thrombophilia and those without. The authors
of this study identified minimal or no increased risk of
recurrence with FVL (hazard ratio [HR], 1.3; 95% confi-
dence interval [CI], 0.8-2.1) and PTGM (HR, 0.7; 95%
CI, 0.3-2.0). In contrast, deficiencies of the natural antico-
agulants AT, Pro C, and Pro S showed a slightly higher
incidence of VTE recurrence (HR, 1.8; 95% CI, 0.9-3.7).
Similar results were observed in the Italian cohort study,17

which showed that a mild increase in VTE recurrence was
associated with AT deficiency (HR, 1.9; 95% CI, 1.0-3.9)
and Pro C or Pro S deficiency (HR, 1.4; 95% CI, 0.9-2.2).

Because the risk for recurrence is greater in cases of
unprovoked VTE compared with those with transient risks
but lower than that for cancer7 (Table III), extended dura-
tion of anticoagulation beyond 3 months is usually recom-
mended for the unprovoked group. The risk of major
bleeding is estimated at 1% to 2% annually and should be
considered in determining the recommended duration of

Table II. Prevalence of inherited and acquired thrombophilias

Hypercoagulable state General population Patients with first VTE Thrombophilic families

Factor V Leiden 3%-7%a 20% 50%
Prothrombin G20210A 1%-3% 6% 18%
Protein C deficiency 0.2%-0.4% 3% 6%-8%
Protein S deficiency N/A 1%-2% 3%-13%
Antithrombin deficiency 0.02% 1% 4%-8%
Mild hyperhomocysteinemia 5%-10% 10%-25% N/A
Elevated factor VIII 11% 25% N/A
Lupus anticoagulant 0%-3% 5%-15% N/A
Elevated anticardiolipin antibodies 2%-7% 14% N/A

N/A, Not available or unknown; VTE, venous thromboembolism.
From Deitcher and Gomes,8 with permission from SAGE.
aPrevalence as high as 15% in northern Europe.

Table I. List of commonly tested thrombophilias and
costs at a single institution (Straub Clinic & Hospital,
Hawaii)

Factor V Leiden mutation $408
Activated protein C resistance $206
Prothrombin gene mutation $408
Cardiolipin IgG/IgM $564
Lupus anticoagulant screen $243
Antithrombin activity $122
Protein C activity $139
Protein S activity $154
Methylenetetrahydrofolate reductase $899
Factor VIII, functional $206
Total $3349

IgG, Immunoglobulin G; IgM, immunoglobulin M.
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