
LEARNING OBJECTIVE: Readers will take a thoughtful approach to diagnosing venous thromboembolism 
and screening for thrombophilic disorders

Optimizing diagnostic testing 
for venous thromboembolism
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When a patient presents with suspected 
venous thromboembolism, ie, deep vein 

thrombosis or pulmonary embolism, what diag-
nostic tests are needed to confirm the diagno-
sis? The clinical signs and symptoms of venous 
thromboembolism are nonspecific and often 
difficult to interpret. Therefore, it is essential 
for clinicians to use a standardized, structured 
approach to diagnosis that incorporates clini-
cal findings and laboratory testing, as well as 
judicious use of diagnostic imaging. But while 
information is important, clinicians must also 
strive to avoid unnecessary testing, not only to 
decrease costs, but also to avoid potential harm.
 If the diagnosis is confirmed, does the pa-
tient need testing for an underlying thrombo-
philic disorder? Such screening is often con-
sidered after a thromboembolic event occurs. 
However, a growing body of evidence indi-
cates that the results of thrombophilia testing 
can be misinterpreted and potentially harm-
ful.1 We need to understand the utility of this 
testing as well as when and how it should 
be used. Patients and thrombosis specialists 
should be involved in deciding whether to 
perform these tests. 
 In this article, we provide practical infor-
mation about how to diagnose venous throm-
boembolism, including strategies to optimize 
testing in suspected cases. We also offer guid-
ance on how to decide whether further throm-
bophilia testing is warranted.

 ■ COMMON AND SERIOUS

Venous thromboembolism is a major cause of 
morbidity and death. Approximately 900,000 
cases of pulmonary embolism and deep vein 
thrombosis occur in the United States each 
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ABSTRACT
Diagnostic algorithms for venous thromboembolism exist, 
but most do not provide detailed guidance as to which 
patients, if any, may benefit from screening for thrombo-
philia. This article provides an overview of the optimized 
diagnosis of venous thromboembolism, with a focus on 
the appropriate use of thrombophilia screening.

KEY POINTS
A pretest clinical prediction tool such as the Wells score 
can help in deciding whether a patient with suspected 
venous thromboembolism warrants further workup. 

A clinical prediction tool should be used in concert with 
additional laboratory testing (eg, D-dimer) and imaging 
in patients at risk. 

In many cases, screening for thrombophilia to determine 
the cause of a venous thromboembolic event may be 
unwarranted.

Testing for thrombophilia should be based on whether a 
venous thromboembolic event was provoked or unpro-
voked.
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year, causing 60,000 to 300,000 deaths,2 with 
the number of cases projected to double over 
the next 40 years.3 

 ■ INITIAL APPROACH: PRETEST PROBABILITY

Given the morbidity and mortality associated 
with venous thromboembolism, prompt rec-
ognition and diagnosis are imperative. Clini-
cal diagnosis alone is insufficient, with con-
firmed disease found in only 15% to 25% of 
patients suspected of having venous thrombo-
embolism.4–8 Therefore, the pretest probability 
should be coupled with objective testing.
 Of the several scoring systems available 
to determine the pretest probability, the one 
most commonly used is the Wells score (Table 
1).7–14 This score stratifies a patient’s probabil-
ity of truly having deep vein thrombosis or 
pulmonary embolism into 3 tiers (low, moder-
ate,  high), while a modified version yields 2 
tiers (likely, unlikely). 
 The Wells score shows good discrimina-
tion in the outpatient and emergency depart-
ment settings, but it has been invalidated in 
the inpatient setting, and thus it should not be 
used in inpatients.10

 ■ LABORATORY TESTS FOR SUSPECTED 
VENOUS THROMBOEMBOLISM

Employing an understanding of diagnostic 
testing is fundamental to identifying patients 
with venous thromboembolism.
 D-dimer is a byproduct of fibrinolysis. 
 D-dimer testing has very high sensitiv-
ity for venous thromboembolism (> 90%) but 
low specificity (about 50%), and levels can be 
elevated in a variety of situations such as ad-
vanced age, acute inflammation, and cancer.15 
The standard threshold is 500 μg/L, but because 
the D-dimer level increases with age, some cli-
nicians advocate using an age-adjusted thresh-
old for patients age 50 or older (age in years × 
10 μg/L) to increase the diagnostic yield.16

 Of the laboratory tests for D-dimer, the 
enzyme-linked immunosorbent assay has the 
highest sensitivity and highest negative pre-
dictive value (100%) and may be preferred 
over the other test methodologies.17 
 With its high sensitivity, D-dimer testing is 
clinically useful for ruling out venous throm-
boembolism, particularly when the pretest 
probability is low, but it lacks the specificity 
required for diagnosing and treating the disease 
if positive. Thus, it is not useful for ruling in 
venous thromboembolism. If the patient has a 

TABLE 1

Wells criteria for deep vein thrombosis  
and pulmonary embolism

Criteria for deep vein thrombosis Points

Active cancer +1

Paralysis, paresis, or recent plaster immobilization +1

Recently bedridden (> 3 days) or major surgery 
in past 4 weeks

+1

Localized tenderness along deep vein system +1

Entire limb swollen +1

Calf swelling by more than 3 cm compared with asymptom-
atic leg

+1

Previously documented deep vein thrombosis +1

Pitting edema, greater in the symptomatic leg +1

Dilated collateral superficial veins (nonvaricose) +1

Alternative diagnosis likely or more possible than deep 
vein thrombosis

–2

Previously documented deep vein thrombosis +1

    A score of 2 or more suggests a higher risk  
    of deep vein thrombosis

Criteria for pulmonary embolism Points

Clinical signs and symptoms of deep vein thrombosis +3

Alternative diagnosis less probable than pulmonary 
embolism

+3

Heart rate > 100 beats per minute +1.5

Immobilization for at least 3 days or major surgery 
in past 4 weeks

+1.5

Previous deep vein thrombosis or pulmonary embolism +1.5

Hemoptysis +1

Malignancy (on treatment, treated in the last 6 months, 
or palliative)

+1

    A score of 5 or more suggests a high likelihood  
    of pulmonary embolism

Online calculators: 
www.mdcalc.com/wells-criteria-for-pulmonary-embolism-pe/ 
www.mdcalc.com/wells-criteria-for-dvt/.

Based on information in references 7–14. 
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high pretest probability, we can omit D-dimer 
testing in favor of imaging studies. 
 Other laboratory tests such as arterial 
blood gas and brain natriuretic peptide levels 
have been proposed as markers of pulmonary 
embolism, but studies suggest they have limited 
utility in predicting the presence of disease.18,19

 ■ DIAGNOSTIC TESTS  
FOR DEEP VEIN THROMBOSIS

Ultrasonography
If the pretest probability of deep vein thrombosis 
is high or a D-dimer test is found to be positive, 
the next step in evaluation is compression ultra-
sonography.  
 While some guidelines recommend scan-
ning only the proximal leg, many facilities in 
the United States scan the whole leg, which 
may reveal distal deep vein thrombosis.20 The 
clinical significance of isolated distal deep vein 
thrombosis is unknown, and a selective antico-
agulation approach may be used if this condi-
tion is discovered. The 2012 and 2016 Ameri-
can College of Chest Physicians (ACCP) 
guidelines on diagnosis and management of ve-
nous thromboembolism address this topic.20,21 
 Deep vein thrombosis in the arm should be 
evaluated in the same manner as in the lower 
extremities.

Venography
Invasive and therefore no longer often used, 
venography is considered the gold standard for 
diagnosing deep vein thrombosis. Computed 
tomographic (CT) or magnetic resonance 
(MR) venography is most useful if the patient 
has aberrant anatomy such as a deformity of 
the leg, or in situations where the use of ul-
trasonography is difficult or unreliable, such 
as in the setting of severe obesity. CT or MR 
venography may be considered when looking 
for thrombosis in noncompressible veins of 
the thorax and abdomen (eg, the subclavian 
vein, iliac vein, and inferior vena cava) if ul-
trasonography is negative but clinical suspi-
cion is high. Venous-phase CT angiography 
is particularly useful in diagnosing deep vein 
thrombosis in the inferior vena cava and iliac 
vein when deep vein thrombosis is clinically 
suspected but cannot be visualized on duplex 
ultrasonography.

 ■ DIAGNOSTIC TESTS  
FOR PULMONARY EMBOLISM

Computed tomography 
Imaging is warranted in patients who have 
a high pretest probability of pulmonary em-
bolism, or in whom the D-dimer assay was 
positive but the pretest probability was low or 
moderate. 
 Once the gold standard, pulmonary angiog-
raphy is no longer recommended for the initial 
diagnosis of pulmonary embolism because it is in-
vasive, often unavailable, less sophisticated, and 
more expensive than noninvasive imaging tech-
niques such as CT angiography. It is still used, 
however, in catheter-directed thrombolysis. 
 Thus, multiphasic CT angiography, as 
guided by pretest probability and the D-di-
mer level, is the imaging test of choice in the 
evaluation of pulmonary embolism. It can also 
offer insight into thrombotic burden and can 
reveal concurrent or alternative diagnoses (eg, 
pneumonia).

Ventilation-perfusion scanning
When CT angiography is unavailable or the 
patient should not be exposed to contrast me-
dium (eg, due to concern for contrast-induced 
nephropathy or contrast allergy), ventilation-
perfusion (V/Q) scanning remains an option 
for ruling out pulmonary embolism.22 
 Anderson et al23 compared CT angiography 
and V/Q scanning in a study in 1,417 patients 
considered likely to have acute pulmonary em-
bolism. Rates of symptomatic pulmonary em-
bolism during 3-month follow-up were similar 
in patients who initially had negative results 
on V/Q scanning compared with those who 
initially had negative results on CT angiogra-
phy. However, this study used single-detector 
CT scanners for one-third of the patients. 
Therefore, the results may have been different 
if current technology had been used. 
 Limitations of V/Q scanning include length 
of time to perform (30–45 minutes), cost, inabil-
ity to identify other causes of symptoms, and diffi-
culty with interpretation  when other pulmonary 
pathology is present (eg, lung infiltrate). V/Q 
scanning is helpful when negative but is often 
reported based on probability (low, intermediate, 
or high) and may not provide adequate guidance. 
Therefore, CT angiography should be used when-
ever possible for diagnosing pulmonary embolism. 

Only 15%–25%  
of patients 
with clinically 
suspected VTE 
actually have 
VTE
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Other tests for pulmonary embolism
Electrocardiography, transthoracic echocar-
diography, and chest radiography may aid in 
the search for alternative diagnoses and assess 
the degree of right heart strain as a sequela of 
pulmonary embolism, but they do not confirm 
the diagnosis.

 ■ ORDER IMAGING ONLY IF NEEDED

Diagnostic imaging can be optimized by avoid-
ing unnecessary tests that carry both costs and 
clinical risks. 
 Most patients in whom acute pulmonary 
embolism is discovered will not need testing 
for deep vein thrombosis, as they will receive 
anticoagulation regardless. Similarly, many 
patients with acute symptomatic deep vein 
thrombosis do not need testing for pulmonary 
embolism with chest CT imaging, as they too 
will receive anticoagulation regardless. 
 Therefore, clinicians are encouraged to use 
diagnostic reasoning while practicing high-
value care (including estimating pretest prob-
ability and measuring D-dimer when appro-
priate), ordering additional tests judiciously 
and only if indicated.

 ■ THROMBOEMBOLISM IS CONFIRMED— 
IS FURTHER TESTING WARRANTED?

Once acute venous thromboembolism is con-
firmed, key considerations include whether 
the event was provoked or unprovoked (ie, 
idiopathic) and whether the patient needs in-
definite anticoagulation (eg, after 2 or more 
unprovoked events). 

Was the event provoked or unprovoked?
Provoked venous thromboembolic events are 
those due to a known, temporary risk factor 
(Table 2). Testing for thrombophilia should 
not be performed in these cases. Similarly, 
thrombophilia testing is unwarranted if the pa-
tient is already receiving indefinite anticoagu-
lation therapy and you do not intend to discon-
tinue it; the testing results will not change the 
management plan. 
 Even in cases of unprovoked venous 
thromboembolism, no clear consensus ex-
ists as to which patients should be tested for 
thrombophilia. Experts do advocate, however, 
that it be done only in highly selected patients 
and that it be coordinated with the patient, 
family members, and an expert in this testing. 

D-dimer 
is useful 
in ruling out 
VTE,  
particularly  
when 
the pretest  
probability 
is low

TABLE 3

The ‘4 Ps’ approach to thoughtful testing 
for thrombophilia

Patient selection 
 Do not test in patients with provoked venous thromboembolism 
 Testing may be considered in patients with unprovoked venous 
  thromboembolism who express a desire to be tested

Pretest counseling 
 Review the implications of testing for and finding a genetic diagnosis 
  with patient and family members

Proper test interpretation 
Ensure appropriate timing of initial and needed follow-up testing 
  (eg, not during acute venous thromboembolism, not while on 
  anticoagulation) 
 Ensure appropriate repeat tests for confirmatory diagnosis of anti- 
  phospholipid antibody syndrome

Provision of education and advice 
Provide patients and family with education (at an appropriate health  
  literacy level and in their preferred language) as to what their results mean 
  and how it will affect them now and in the future (eg, nature of the defect, 
  minimal to no impact on life span, role of testing in family members)

Based on information in reference 26.

TABLE 2

Causes of provoked venous 
thromboembolism

Surgery or perioperative period

Trauma or fracture

Prolonged immobilization

Long-distance travel

Hormone therapy

Pregnancy, postpartum

Known malignancy

Central venous catheter

Inferior vena cava filter

Chemotherapy

Myeloproliferative neoplasm

Paroxysmal nocturnal hemoglobinuria

Inflammatory or rheumatologic disease

Nephrotic syndrome

Known thrombophilia
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Patients for whom further testing may be con-
sidered include those with venous thrombo-
embolism in unusual sites (eg, the cavernous 
sinus), with warfarin-induced skin necrosis, or 
with recurrent pregnancy loss. 
 While screening for malignancy may seem 
prudent in the case of unexplained venous 
thromboembolism, the use of CT imaging for 
this purpose has been found to be of low yield. 
In one study,24 it was not found to detect addi-
tional neoplasms, and it can lead to additional 
cost and no added benefit for patients.
 The American Board of Internal Medi-
cine’s Choosing Wisely campaign strongly 
recommends consultation with an expert in 
thrombophilia (eg, a hematologist) before 
testing.25 Ordering multiple tests in bundles 
(hypercoagulability panels) is unlikely to alter 
management, could have a negative clinical 
impact on patients, and is generally not rec-
ommended. 

The ‘4 Ps’ approach to testing
Many experts take a thoughtful approach to 
testing by using the “4 Ps”26 (Table 3): 
• Patient selection
• Pretest counseling
• Proper laboratory interpretation
• Provision of education and advice.
 Importantly, testing should be reserved for 
patients in whom the pretest probability of 
the thrombophilic disease is moderate to high, 
such as testing for antiphospholipid antibody 
syndrome in patients with systemic lupus ery-
thematosus or recurrent miscarriage.
 Venous thromboembolism in a patient who 
is known to have a malignant disease does not 
typically warrant further thrombophilia test-
ing, as the event was likely a sequela of the 
malignancy. The evaluation and management 
of venous thromboembolism with concurrent 
neoplasm is covered elsewhere.21 

 ■ WHAT IF VENOUS THROMBOEMBOLISM 
IS DISCOVERED INCIDENTALLY?

Thrombophilia testing should be approached 
the same regardless of whether the venous 
thromboembolism was diagnosed intention-
ally or incidentally. First, determine whether 
the thrombosis was provoked or unprovoked, 
then order additional tests only if indicated, as 
recommended. Alternative approaches such 

as forgoing anticoagulation (but performing 
serial imaging, if indicated) may be reasonable 
if the thrombus is deemed clinically irrelevant 
(eg, nonocclusive, asymptomatic, subsegmen-
tal pulmonary embolism in the absence of 
proximal deep vein thrombosis; isolated distal 
deep vein thrombosis).25,27 
 It is still debatable whether the increasing 
incidence of asymptomatic pulmonary embo-
lism due to enhanced sensitivity of noninva-
sive diagnostic imaging warrants a change in 
diagnostic approach.28

 ■ FACTORS TO CONSIDER 
BEFORE THROMBOPHILIA TESTING

Important factors to consider before testing 
for thrombophilia are29: 
• How will the results affect the anticoagula-

tion plan?
• How may the patient’s clinical status and 

medications influence the results?

TABLE 4

Tests for thrombophilia 

Thrombophilia Tests

Antithrombin III deficiency Antithrombin activity 
and antigen

Factor V Leiden mutation Activated protein C resistance 
  assay 
Genetic testing

Factor VIII excess Factor VIII activity

Protein C deficiency Protein C activity and antigen

Protein S deficiency Free protein S antigen 
Total protein S antigen

Prothrombin gene mutation Genetic testing

Antiphospholipid antibody 
syndrome

Lupus anticoagulant assay:  
  Dilute Russell viper venom time 
  Augmented partial thromboplas- 
    tin time 
  Dilute prothrombin time 
  Kaolin clotting time

Cardiolipin antibody Cardiolipin antibody enzyme 
immunoassay

Beta-2 glycoprotein 1 Beta-2 glycoprotein 1 enzyme 
immunoassay 
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• Has the patient expressed a desire to un-
derstand why venous thromboembolism 
occurred?

• Will the results have a potential impact on 
the patient’s family members?

 If testing is to be done (Table 4), it is im-
portant that patients first have a full course of 
anticoagulation for the index event and then 
be off anticoagulation for an appropriate in-
terval before the test.

How will the results of thrombophilia testing 
affect anticoagulation management?
Because the goal of any diagnostic test is to 
find out what type of care the patient needs, 
clinicians must determine whether knowl-
edge of an underlying thrombophilia will alter 
the short-term or long-term anticoagulation 
therapy the patient is receiving for an acute 
venous thromboembolic event. 

 As most acute episodes of venous throm-
boembolism require an initial 3 months of 
anticoagulation (with the exception of some 
nonclinically relevant events such as isolated 
distal deep vein thrombosis without exten-
sion on reimaging), testing in the acute set-
ting does not change the short-term manage-
ment of anticoagulation. Many hospitals have 
advocated for outpatient-only thrombophilia 
testing (if testing does occur), as testing in 
the acute setting may render test results un-
interpretable (see What factors can influence 
thrombophilia testing? below) and can inap-
propriately affect the long-term management 
of anticoagulation. We recommend against 
testing in the inpatient setting.
 To determine the duration of anticoagula-
tion, clinicians must balance the risk of recur-
rent venous thromboembolism and the risk 
of bleeding. If a patient is at significant risk 

TABLE 5

Factors affecting tests for thrombophilia

Thrombophilia test Confounding factors

Antithrombin level Can be lower in acute thrombosis, neonatal period, pregnancy, liver disease, 
disseminated intravascular coagulation (DIC), nephrotic syndrome, major 
surgery, treatment with l-asparaginase, heparin; can be falsely negative with 
factor Xa inhibitors (for factor Xa-based assays), factor IIa inhibitors 
(for factor IIa-based assays)

Cardiolipin and beta-2 glycoprotein 1 
enzyme immunoassays

None

Factor V Leiden mutation None

Factor VIII level Inflammation can raise

Lupus anticoagulant False-positive result possible with heparin (if serum level > 1 U/mL),  
warfarin (if international normalized ratio > 3.5), direct oral anticoagulants

Protein C level Can be lower in neonatal period, liver disease, DIC, chemotherapy (cyclophos-
phamide, methotrexate, and 5-fluorouracil combination), inflammation, acute 
thrombosis, treatment with warfarin or l-asparaginase; can be falsely negative 
with direct oral anticoagulants (clot-based assays)

Protein S level Neonatal period, pregnancy (free protein S antigen levels and protein S activity 
levels fall during pregnancy, but total protein S antigen levels remain stable), 
liver disease, DIC, acute thrombosis, treatment with warfarin, l-asparaginase, 
or estrogens

Prothrombin gene mutation None

Based on information in references 34,36–40.
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of bleeding or does not tolerate anticoagula-
tion, clinicians may consider stopping therapy 
instead of evaluating for thrombophilia. For 
patients with provoked venous thromboem-
bolism, anticoagulation should generally be 
limited to 3 months, as the risk of recurrence 
does not outweigh the risk of bleeding with 
continued anticoagulation therapy. 
 Patients with unprovoked venous throm-
boembolism have a risk of recurrence twice as 
high as those with provoked venous throm-
boembolism and generally need a longer du-
ration of anticoagulation.30,31 Once a patient 
with an unprovoked venous thromboembolic 
event has completed the initial 3 months of 
anticoagulation, a formal risk-benefit evalua-
tion should be performed to determine wheth-
er to continue it. 
 Up to 42% of patients with unprovoked 
venous thromboembolism may have 1 or more 
thrombotic disorders, and some clinicians be-
lieve that detecting an underlying thrombo-
philia will aid in decisions regarding duration 
of therapy.32 However, the risk of recurrent ve-
nous thromboembolism in these patients does 
not differ significantly from that in patients 
without an underlying thrombophilia.33–35 
As such, it has been suggested that the un-
provoked character of the thrombotic event, 
rather than an underlying thrombophilia, 
determines the risk of future recurrence and 
should be used instead of testing to guide the 
duration of anticoagulation therapy.32 
 For more information, see the 2016 ACCP 
guideline update on antithrombotic therapy 
for venous thromboembolism.27

What factors can influence the results 
of thrombophilia testing?
Many factors can influence the results of 
thrombophilia testing and render them diffi-
cult to interpret (Table 5).34,36–40 
 For example, antithrombin is consumed 
during thrombus formation; therefore, anti-
thrombin levels may be transiently suppressed 
in acute venous thromboembolism. Moreover, 
since antithrombin binds to unfractionated 
heparin, low-molecular-weight heparin, and 
fondaparinux and mediates their activity as 
anticoagulants, antithrombin levels may be 
decreased by heparin therapy. 
 Similarly, vitamin K antagonists (eg, war-

farin) suppress protein C and S activity levels 
by inhibiting vitamin K epoxide reductase and 
may falsely indicate a protein C or S deficiency. 
 Direct oral anticoagulants can cause false-
positive results on lupus anticoagulant assays 
(dilute Russell viper venom time, augmented 
partial thromboplastin time), raise protein C, 
protein S, and antithrombin activity levels, 
and normalize activated protein C resistance 
assays, leading to missed diagnoses.41 
 Since estrogen therapy and pregnancy lead 
to increases in C4b binding protein, result-
ing in decreased free protein S, these situa-
tions can result in clinicians falsely labeling 
patients as having congenital protein S defi-
ciency when in fact the patient had a tran-
sient reduction in protein S levels.33

 Therefore, to optimize accuracy and in-
terpretation of results, thrombophilia testing 
should ideally be performed when the patient:
• Is past the acute event and out of the hos-

pital
• Is not pregnant
• Has received the required 3 months of an-

ticoagulation and is off this therapy. 
 For warfarin, most recommendations say 
that testing should be performed after the pa-
tient has been off therapy for 2 to 6 weeks.42 
Low-molecular-weight heparins and direct 
oral anticoagulants should be discontinued for 
at least 48 to 72 hours, or longer if the patient 
has kidney impairment, as these medications 
are renally eliminated. 
 Genetic tests such as factor V Leiden and 
prothrombin gene mutation are not affected 
by these factors and do not require repeat or 
confirmatory testing.

What if the patient or family wants  
to understand why an event occurred?
Some experts advocate thrombophilia testing 
of asymptomatic family members to identify 
carriers who may need prophylaxis against ve-
nous thromboembolism in high-risk situations 
such as pregnancy, oral contraceptive use, 
hospitalization, and surgery.29 Asymptomatic 
family members of a first-degree relative with 
a history of venous thromboembolism have a 2 
times higher risk of an index event.43 Thus, it 
may be argued that these asymptomatic indi-
viduals should receive prophylactic measures 
in any high-risk situation, based on the family 

Unprovoked 
venous  
thrombo- 
embolism 
doubles the risk  
of recurrence
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history itself rather than results of thrombo-
philia testing.
 Occasionally, patients and family members 
want to know the cause of the thrombotic 
event and want to be tested. In these instanc-
es, pretest counseling for the patient and fam-
ily about the potential implications of testing 
and shared decision-making between the pro-
vider and patient are of utmost importance.29

What is the impact on family members  
if thrombophilia is diagnosed?
While positive test results can give patients 
some satisfaction, this knowledge may also 
cause unnecessary worry, as the patient knows 
he or she has a hematologic disorder and could 
possible die of venous thromboembolism. 
 Thrombophilia testing can have other ad-
verse consequences. For example, while the 
Genetic Information Nondiscrimination Act 
of 2008 protects against denial of health in-
surance benefits based on genetic information, 
known carriers of thrombophilia may have 
trouble obtaining life or disability insurance.44

 Unfortunately, it is not uncommon for 
thrombophilia testing to be inappropriately 
performed, interpreted, or followed up. These 
suboptimal approaches can lead to unneces-
sary exposure to high-risk therapeutic anti-
coagulation, excessive durations of therapy, 
and labeling with an unconfirmed or incorrect 
diagnosis. Additionally, there are significant 
costs associated with thrombophilia testing, 
including the cost of the tests and anticoagu-
lant medications and management of adverse 
events such as bleeding.

 ■ WHAT ARE THE ALTERNATIVES  
TO THROMBOPHILIA TESTING?

Because discovered thrombophilias (eg, fac-
tor V Leiden mutation, prothrombin gene 
mutation) have not consistently shown a 
strong correlation with increased recurrence 
of venous thromboembolism, alternative ap-
proaches are emerging to determine the dura-
tion of therapy for unprovoked events. 
 Clinical prediction tools based on patient 
characteristics and laboratory markers that are 
more consistently associated with recurrent 
venous thromboembolism (eg, male sex, per-
sistently elevated D-dimer) have been devel-
oped to aid clinicians dealing with this chal-

lenging question. Several prediction tools are 
available:
 The “Men Continue and HERDOO2” 
rule (HERDOO2 = hyperpigmentation, ede-
ma, or redness in either leg; D-dimer level ≥ 
250 μg/L; obesity with body mass index ≥ 30 
kg/m2; or older age, ≥ 65)45 
 The DASH score (D-dimer, age, sex, and 
hormonal therapy)46

 The Vienna score,47,48 at http://cemsiis.
meduniwien.ac.at/en/kb/science-research/
software/clinical-software/recurrent-vte/.

 ■ SUMMARY OF THROMBOPHILIA TESTING  
RECOMMENDATIONS

Test for thrombophilia only when…
• Discussing with a specialist (eg, hematolo-

gist) who has an understanding of throm-
bophilia

• Using the 4 Ps approach
• A patient requests testing to understand 

why a thrombotic event occurred, and 
the patient understands the implications 
of testing (ie, received counseling) for self 
and for family

• An expert deems identification of asymp-
tomatic family members important for 
those who may be carriers of a detected 
thrombophilia

• The patient with a venous thromboembol-
ic event has completed 3 months of anti-
coagulation and has been off anticoagula-
tion for the appropriate length of time

• The results will change management.

Forgo thrombophilia testing when…
• A patient has a provoked venous thrombo-

embolic event 
• You do not intend to discontinue anticoag-

ulation (ie, anticoagulation is indefinite)
• The patient is in the acute (eg, inpatient) 

setting
• The patient is on anticoagulants that may 

render test results uninterpretable
• The patient is pregnant or on oral contra-

ceptives
• Use of alternative patient characteristics 

and laboratory markers to predict venous 
thromboembolism recurrence may be an 
option.

Even if the 
index event was 
unprovoked,  
thrombophilia 
testing may not 
be needed
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 ■ OPTIMIZING THE DIAGNOSIS

With the incidence of venous thromboem-
bolism rapidly increasing, optimizing its diag-
nosis from both a financial and clinical per-
spective is becoming increasingly important. 
Clinicians should be familiar with the use of 
pretest probability scoring for venous throm-
boembolism, as well as which diagnostic tests 
are preferred if further workup is indicated. 
They should strive to minimize or avoid indis-
criminate thrombophilia testing, which may 
lead to increased healthcare costs and patient 

exposure to potentially harmful anticoagulation. 
 Testing for thrombophilia should be based 
on whether a venous thromboembolic event 
was provoked or unprovoked. Patients with 
provoked venous thromboembolism or those 
receiving indefinite anticoagulation therapy 
should not be tested for thrombophilia. If test-
ing is being considered in a patient with unpro-
voked venous thromboembolism, a specialist 
who is able to implement the 4 Ps approach 
should be consulted to ensure well-informed, 
shared decision-making with patients and fam-
ily members. ■
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