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Srikanth Nagalla, MDHeart disease was the leading cause of death, whereas stroke was the fifth 

leading cause of death, in the United States in 2015. Arterial obstruction 
underpins myocardial infarction (MI) and stroke in patients. However, a 

minority of patients have no obstructive arterial disease found on angiography 
(termed myocardial infarction with nonobstructive coronary arteries [MINOCA], 
6%),1 or source of embolus determined after extensive evaluation (termed crypto-
genic stroke and embolic stroke of undetermined source, 30%).2  In MINOCA, po-
tential causes include occult plaque rupture, coronary dissection, coronary embo-
lism, vasospasm, microvascular disease, and thrombophilia.1 In cryptogenic stroke 
and embolic stroke of undetermined source, potential causes include occult atrial 
fibrillation, atrial cardiomyopathy, paradoxical embolism/patent foramen ovale, 
malignancy, and thrombophilia.2 Thrombophilia, inherited or acquired, results in 
increased risk of venous or arterial thrombosis. Hematologists are often asked to 
look for thrombophilia in patients with MINOCA, cryptogenic stroke, or embolic 
stroke of undetermined source, but the clinical utility of a thrombophilia workup in 
these scenarios is questionable.

SCIENTIFIC PLAUSIBILITY
Recent studies indicate an intimate interaction between the hemostatic system and 
the vasculature, directly between coagulation factors and the endothelium, and 
indirectly via the complement and bradykinin systems. A plethora of experimental 
data implicates a potential role for platelets and the coagulation system in athero-
genesis and atherothrombosis.3 Several heritable thrombophilic defects have been 
described involving various components of the coagulation system. Among these, 
factor V Leiden and prothrombin gene G20210A mutation are frequently encoun-
tered but weak risk factors, whereas deficiencies of antithrombin, protein C, or 
protein S are uncommon but stronger risk factors.4 Perturbations of the coagula-
tion system attributable to the thrombophilic defects are perceived to be potential 
pathogenic mechanisms in patients with arterial thromboses.

REALITY
There is significant enthusiasm for testing for inherited thrombophilias in pa-
tients with arterial occlusive events, especially in those without atherosclerosis 
or embolic source identified. However, genome-wide association studies have 
not identified genes of any inherited thrombophilia or specific procoagulant or 
anticoagulant factors as susceptibility loci for arterial thromboembolism. Further-
more, though the prevalence of the inherited thrombophilic defects is higher in 
patients with MI in comparison with the healthy population,1 large-scale studies 
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demonstrate no consistent associations between the 
inherited thrombophilias and MI; this is true even in 
younger patients.4 Factor V Leiden is more common in 
MINOCA patients in comparison with those with coro-
nary artery disease, but deficiencies of protein C and 
protein S are found similarly in MINOCA and coronary 
artery disease. Factor V Leiden and prothrombin gene 
G20210A mutation may be risk factors for stroke at 
young age, but deficiencies of protein C, protein S, or 
antithrombin have not been shown to have increased 
stroke risk, including at a young age.4 The prevalence 
of thrombophilia in patients with ischemic strokes is 
also higher in comparison with the healthy population, 
but the overall probability for stroke for all thrombo-
philic defects is only 5%.2

Unlike inherited thrombophilias, acquired thrombo-
philic disorders, such as antiphospholipid syndrome, 
have substantial evidence for a strong relationship 
with MI or stroke. Patients with MI or stroke with el-
evated levels of antiphospholipid antibodies are more 
prone to develop recurrent ischemic events. In addition, 
patients with severe premature peripheral arterial dis-
ease with higher levels of antiphospholipid antibodies 
have a worse prognosis.4 Heparin-induced thrombo-
cytopenia, an acquired prothrombotic complication of 
heparin, could also result in MI and stroke. JAK2 mu-
tation–positive myeloproliferative neoplasms, including 
polycythemia vera and essential thrombocythemia, are 
associated with coronary artery, cerebrovascular, or pe-
ripheral arterial disease. Rarely, paroxysmal nocturnal 
hemoglobinuria and thrombotic microangiopathies, 
such as thrombotic thrombocytopenic purpura and 

atypical hemolytic uremic syndrome, can also result in 
arterial occlusions.

HEMATOLOGIST’S PERSPECTIVE: WHO 
AND WHEN TO TEST
When ordering laboratory tests, one should always ask 
what impact the information obtained would have on 
patient management. More scientific evidence and eas-
ier access to tests for thrombophilic defects have led to 
large-scale, almost indiscriminate thrombophilia screen-
ing in patients with venous thromboembolism with no 
proven impact on clinical decision making. In patients 
with arterial thromboses, there are no data suggesting 
that antithrombotic therapy should be tailored based 
on the results of the inherited thrombophilia testing. 
This is true both for the addition of anticoagulation to 
antiplatelet therapy and for the intensification of anti-
platelet therapy. Similar to venous thrombosis, inherited 
thrombophilia testing does not play a role in tailoring 
the duration of a particular antithrombotic regimen in 
arterial thrombotic disorders.

With regard to the acquired thrombophilias, the 
American Heart Association/American Stroke Asso-
ciation guidelines recommend antiplatelet therapy for 
those with positive antiphospholipid antibody testing 
but who do not meet criteria for syndrome. For the sec-
ondary prophylaxis of patients with MI or stroke and an-
tiphospholipid syndrome, there is no consensus among 
international experts.5 Anticoagulation therapy can be 
considered in addition to antiplatelet therapy for the 

Figure. Proposed diagnostic algorithm 
for patients with myocardial infarction or 
ischemic stroke: the role of the hyperco-
agulable workup. 
APL indicates antiphospholipid antibodies; 
AT, antithrombin; ESUS, embolic stroke of 
undetermined source; FVL, factor V Leiden; 
HIT, heparin-induced thrombocytopenia; JAK2, 
Janus kinase 2; MAHA, microangiopathy 
hemolytic anemia; MINOCA, myocardial infarc-
tion with nonobstructive coronary arteries; PC, 
protein C; PFO, persistent foramen ovale; PGM, 
prothrombin gene mutation; PNH, paroxysmal 
nocturnal hemoglobinuria; and PS, protein S.
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prevention of recurrent thrombosis in antiphospholipid 
syndrome patients with coronary artery disease. The 
WARSS/APASS study compared warfarin (international 
normalized ratio, 1.4–2.8) versus aspirin 325 mg in 
stroke patients with a one-time measurement of anti-
cardiolipin antibodies and showed no difference in re-
current thrombo-occlusive events.2

Although inherited thrombophilic defects may play 
a role in the pathogenesis of arterial thromboses, indis-
criminate testing in everyone with a thrombotic event 
provides no added value in clinical management. Inher-
ited hypercoagulable states are not risk factors for arte-
rial thrombosis except possibly in the younger patients, 
but more importantly, testing for these defects does 
not alter the management for these patients. Testing 
in patients with MINOCA, cryptogenic stroke, or em-
bolic stroke of undetermined source may inform the 
clinician of possible risk factors, but current treatment 
is not altered by the results. Clinical trials focusing on 
whether anticoagulation therapy in place of or in addi-
tion to antiplatelet therapy would benefit patients with 
arterial thrombosis in the setting of thrombophilia, and 
whether duration or intensity of treatment should be 
different, would greatly advance our ability to manage 
such patients.

Given the currently available data, a thrombophilia 
work-up should only be performed with a keen sense 
of the utility and implication of the results. From the he-
matologist’s viewpoint, searching for disorders known 
to be associated with arterial thromboses with definite 
treatment implications is indicated only in the appro-
priate clinical scenario as detailed in the Figure. Test-
ing in these situations can lead to timely diagnosis, and 
proper treatment of these disorders and can potentially 
alter the risk of subsequent thrombosis. In the absence 

of these specific scenarios, routine laboratory testing to 
identify a hypercoagulable state is unlikely to provide 
meaningful information to guide further management 
of thrombotic cardiovascular disorders.
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