Case Studies

A Case of Recurrent Ischemic Stroke Involving Subacute,
Progressive Intracranial Cerebral Arterial Sclerosis Prior to
Diagnosis with JAK2-mutated Polycythemia Vera

Tomohisa Nezu, MD, PhD,* Shiro Aoki, MD, PhD,* Kazuhide Ochi, MD, PhD,*
Sayaka Sugihara, MD, phD,T Tetsuya Takahashi, MD, PhD,*
Naohisa Hosomi, mp, php,* Hirofumi Maruyama, mp, PhD,* and

Masayasu Matsumoto, MD, PhD*

Case Report: A 58-year-old man presenting with no vascular risk factors visited
our hospital with right hemiparesis and total aphasia. Diffusion-weighted mag-
netic resonance imaging of the brain showed multiple hyperintensities in watershed
distributions in the left hemisphere. Magnetic resonance angiography (MRA) re-
vealed stenosis of the middle cerebral artery, despite normal MRA findings 2 months
prior. One year after the first stroke, the patient experienced a recurrent ischemic
stroke involving the left anterior choroidal artery, pulmonary embolism, and deep
venous thrombosis. After the recurrent stroke event, hemoglobin levels increased
gradually. Two years after the first stroke, a JAK2V-617F mutation was detected.
Conclusion: Our report suggests that progressive intracranial arterial sclerosis and
venous thrombosis of undetermined etiologies could be several initial symptoms
of polycythemia vera. Key Words: JAK2V-617F mutation—polycythemia
vera—ischemic stroke—intracranial artery stenosis.
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Introduction

Polycythemia vera (PV) is a myeloproliferative disor-
der characterized by excessive erythrocytosis, leukocytosis,
and bone marrow hypercellularity. In a large prospec-
tive study of 1638 patients with PV, the cumulative rate
of cerebrovascular events is 5.5 events per 100 persons
per year.! Therefore, preventing cerebrovascular events
in PV patients is very important. Some studies have shown
that thrombosis events, especially in the splanchnic major
veins, may underlie a latent myeloproliferative disorder
without increased whole blood counts and precede its
definitive diagnosis by 1-2 years.>® However, patients with
a latent myeloproliferative disorder experiencing an isch-
emic stroke are rare. Here, we present a report of an
ischemic stroke patient with progressive intracranial ar-
terial sclerosis and venous thrombosis prior to diagnosis
with JAK2-mutated PV.
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Case Report

A 58-year-old man presenting with no vascular risk
factors visited our hospital with right hemiparesis and
total aphasia. The patient experienced a slow progressive
cognitive disturbance as well as several episodes of right
arm weakness over the previous 3 months despite normal
magnetic resonance imaging findings, including magnet-
ic resonance angiography, from 2 months prior. Upon
admission, diffusion-weighted magnetic resonance imaging
showed hyperintensities on the border between the left
middle cerebral artery and the posterior cerebral artery
(Fig 1, A). Magnetic resonance angiography and left in-
ternal carotid angiography revealed middle cerebral artery
stenosis (Fig 1, B,C). Although the patient received
antithrombotic therapy combined with argatroban,
clopidogrel, and cilostazol, the ischemic lesions in-
creased, and the left middle cerebral artery became
occluded (Fig 1, D-F). Upon admission, laboratory testing
indicated a leukocyte count of 18.5x10°/uL, a hemoglobin
level of 14.3 g/dL, and a platelet count of 267 x 10°/uL.
Other laboratory findings, including inflammation, co-
agulation, and the presence of autoantibodies, were normal.
One year after the first stroke, the patient experienced a
recurrent ischemic stroke in the left anterior choroidal artery
(Fig 1, G,H), pulmonary embolism, and deep venous

thrombosis. Transesophageal echocardiography to detect
a right to left shunt was not performed. Anticoagula-
tion therapy with warfarin was combined with antiplatelet
therapy (cilostazol). The patient’s laboratory values were
slightly elevated and included a leukocyte count of
13.0 x 10°/uL, a hemoglobin level of 15.6 g/dL, and a
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platelet count of 403 x 10°/uL. After the recurrent stroke
event, the patient’s leukocyte and hemoglobin values grad-
ually increased. Two years after the first stroke, the patient
presented with proximal occlusion of the internal carotid
artery (Fig 1, I), a leukocyte count of 16.6 x 10°/uL, a he-
moglobin level of 18.1 g/dL, and a platelet count of
287 x 10°/uL. In addition, the intima—media thickness (IMT)
of the right common carotid artery increased (max IMT,
2.8 mm), although the right common carotid IMT was
normal 2 years ago. A JAK2-V617F mutation was de-
tected, although the erythropoietin levels of the patient
were normal. Based on these results, the patient was di-
agnosed with PV. Phlebotomy began in combination with
anticoagulation and antiplatelet therapy. At 1 year
postcombination therapy, no recurrence was evident.

Discussion

JAK2-V617F mutations occur in 95% of PV cases and
in 50%-60% of other myeloproliferative neoplasms, such
as essential thrombocythemia and idiopathic myelofibrosis.*®
JAK2-V617F mutations are associated with a signifi-
cantly increased thrombosis risk.® Although the exact
mechanisms for the association between JAK2-V617F mu-
tations and thrombosis remain unclear, many factors, such
as cellular interactions between leukocytes, platelets, and
endothelial cells, could contribute to the hypercoagulability”
In the present case, the white blood cell count was in-
creasing at the first thrombotic events, despite normal
hemoglobin levels. Some studies have indicated that leu-
kocytosis might promote a hypercoagulability state and

Figure 1. (A) Diffusion-weighted MRI (DWI)
at the first admission. (B) MRA at the first ad-
mission. (C) Anteroposterior (AP) view of the left
internal carotid angiograph showing middle ce-
rebral artery stenosis 1 day after the onset of the
first stroke. (D) DWI on day 7 after the first stroke.
(E) MRA on day 7 after the first stroke. (F) AP
view of the left internal carotid angiograph showing
middle cerebral artery occlusion on day 7 after
the first stroke. (G) DWI at the second admis-
sion. (H) MRA at the second admission. (I) MRA
2 years after the first stroke. Abbreviations: DWI,
diffusion-weighted imaging; MRA, magnetic res-
onance angiography; MRI, magnetic resonance
imaging.
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endothelial damage in patients with JAK2-V617F
mutations.””

In the present case, the patient suffered from both pro-
gressive intracranial arterial stenosis and venous thrombosis.
The etiologies of ischemic stroke caused by JAK2-V617F
mutations reveal different patterns, such as microvascu-
lar disturbances, large vessel thrombosis, and arterial
dissection.”? In the present case, the first stroke event
was attributed to thrombosis secondary to progressive
intracranial arterial stenosis. However, the recurrent
stroke event was attributed to various etiologies, includ-
ing atherothrombosis and hemodynamic disturbance.
Although we did not perform transesophageal
echocardiography to detect a right-to-left shunt, it is also
important to consider paradoxical embolism as a poten-
tial cause of stroke. Additionally, the patient’s right common
carotid artery IMT increased over a period of 2 years,
although the patients had no traditional vascular risk factors.
Therefore, JAK2-V617F mutations may influence system-
atic arteries and veins. Although antiplatelet therapy has
been significantly associated with a lower risk of cardio-
vascular events, venous thrombosis also occurs frequently
in some large PV studies (more than 1000 patients).""
Therefore, anticoagulation therapy could be considered
in those cases. Additionally, cytoreductive therapy in com-
bination with antiplatelet therapy could be useful to reduce
future thrombotic events."

This patient presented with a unique case of JAK2-
V617F-mutated PV, with normal hemoglobin and platelet
levels when the first stroke occurred. Interestingly, JAK2-
V617F mutations have been detected in patients with
cerebral venous thrombosis, despite normal whole blood
counts.” Additionally, several studies have shown that
portal vein thrombosis and intra-abdominal thrombosis
might underlie latent myeloproliferative neoplasm.>* Phy-
sicians should consider JAK2-V617F mutations as a potential
cause of ischemic stroke with an undetermined etiolo-
gy, especially in patients with leukocytosis and venous
thrombosis, even if the patient does not meet the clini-
cal criteria for myeloproliferative diseases.
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