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Polycythemia vera (PV) is a chronic myeloproliferative disorder characterized by increased
red blood cell mass, leading to a heightened risk for thrombosis and hemorrhage. While
thrombotic complications such as stroke, deep vein thrombosis, and pulmonary embolism
are commonly associated with PV, coronary artery syndromes, as the initial presentation,
are rare. Here, we present the case of a 73-year-old male who presented with severe chest
pain and was diagnosed with non-ST-elevation myocardial infarction (NSTEMI). During
his hospitalization, the patient experienced spontaneous psoas muscle hemorrhage, which
prompted further investigation. Laboratory workup revealed elevated hemoglobin levels and
a positive JAK2 V617F mutation, confirming a diagnosis of polycythemia vera. This case high-
lights the importance of considering myeloproliferative disorders in patients with atypical
thrombotic and hemorrhagic events. It emphasizes the need for early diagnosis and appro-
priate treatment to optimize patient outcomes.
© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

[1]. Reported complications of PV range from 15% to 35% [2]. It
increases the risk of bleeding and thrombosis, contributing to
morbidity and mortality in 40% to 60% of affected patients [3].

Polycythemia vera (PV) is a chronic myeloproliferative disease  The suggested causes of thrombosis involve irregularities in
characterized by an abnormal red blood cell mass increase,  red blood cells, white blood cells, platelets, endothelial cells,
leading to thicker blood and a higher likelihood of blood clots coagulation factors, and various risk factors associated with
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patients [4]. Approximately 20% of patients with PV are identi-
fied as having thrombotic events as their initial symptom [5,6].
Bleeding episodes may be linked to the use of aspirin or anti-
coagulants, coexisting Von Willebrand disease, or associated
thrombotic events.

While thrombotic complications such as stroke, deep vein
thrombosis, and pulmonary embolism are more commonly
associated with PV, coronary artery syndrome as an ini-
tial manifestation is extremely rare. Here, we present a
unique case of a patient who initially presented with non-ST-
elevation myocardial infarction and later developed bleeding,
which led to the diagnosis of PV. Through this case, we want to
highlight the importance of considering underlying myelopro-
liferative disorders like PV in patients presenting with atypical
combinations of thrombotic and hemorrhagic events, as early
recognition and appropriate management are critical for im-
proving outcomes.

Case presentation

A 73-year-old male with a past medical history of heart failure
with recovered EF (60%), HTN, HLD, and Diabetes Mellitus pre-
sented to the hospital with complaints of severe chest pain
that started 2 days ago. The pain was worse with exertion,
pressure like in nature, 9/10 intensity. The physical exam was,
however, unremarkable. On admission, vitals were remark-
able, with a heart rate of 60 beats per minute, blood pressure
of 119/58, and respiratory of 18 breaths. Immediately after ar-
rival. An electrocardiogram was done, which showed normal
sinus rhythm (Fig. 1).

Initial lab values showed hemoglobin of 16 g/dl (13.1-5.5
g/dL), platelet count of 380K/cm (140-400 K/cm), white cell
count 8.1 K/cm (4.8-10.8K/cm), creatinine 2 mg/dl (0.7-1.3
mg/dl), sensitive troponin >5000 ng/L (<6 ng/L), B- type natri-
uretic peptide 2810 pg/mL (100 pg/mL). The patient was admit-
ted to the cardiology unit for management of non-ST elevated
myocardial infarction (NSTEMI). He was started on a heparin

e ———y ———— —5 -

drip and antiplatelet medications for further management of
NSTEMIL

However, by the next day, the patient started complain-
ing of severe lower abdominal and left thigh pain. Due to the
severity of abdominal pain, a CT scan of the abdomen and
pelvis was performed, which showed marked swelling of the
left psoas and left iliac muscle, most pronounced at the level
of the pelvis with mass-effect on the adjacent bowel with het-
erogeneous density, indicative of hemorrhage of varying age
(Fig. 2).

Due to the hematoma, heparin drip and all other an-
tiplatelet medications were stopped and surgery was imme-
diately consulted. They recommended performing a CT an-
giogram (CTA) to rule out acute bleeding. CTA showed hypo-
dense areas within these 2 muscles, which likely reflect lique-
faction of hemorrhage and Active extravasation of IV contrast
into the swollen hemorrhagic left psoas muscle indicative of
active bleeding. A few small foci of extravasated contrast exist
in the left psoas muscle (Fig. 3).

Interventional radiology was consulted, and the patient
was taken for immediate embolization to control the bleed-
ing. However, interventional radiologists could not notice any
arterial extravasation to confirm the arterial bleeding. Arteri-
ography of the abdominal aorta and iliac arteries showed no
evidence of contrast extravasation to denote an active bleed
(Figs. 4 A and B). Closure of the right common femoral arte-
riotomy via an Angio-Seal device and manual pressure. Pain
was controlled with morphine, and intravenous fluids were
continued.

After the patient was stabilized and bleeding stopped, the
hemoglobin started increasing and rising to 18 mg/dl. The
trend of hemoglobin during hospitalization is shown in Fig. 5.

On hematology recommendations, an hematology workup
was immediately sent (Table 1). VW antigen was normal. Flow
cytometry showed 0.5% myeloblast. Ultrasound of the spleen
showed an enlarged spleen measuring 21 x 12.5 x 8.6 cm, cor-
responding to a volume of 1196 cc (Fig. 6). The patient was di-
agnosed with PV as he met WHO criteria (Table 1). The patient
also started complaining of vision changes during the hospital
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Fig. 1 - Initial electrocardiogram showing normal sinus rhythm with left atrial enlargement.
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Fig. 2 - CT scan of abdomen and pelvis showing marked swelling of the left psoas and left iliacus with mass-effect on the
adjacent bowel with heterogeneous density indicative of hemorrhage.

Fig. 3 - CT angiogram of the abdomen and pelvis shows Active extravasation of IV contrast into the swollen hemorrhagic

left psoas muscle indicative of active bleeding.

stay. Hematology recommended immediate apheresis due to
possible PV. Symptoms improved significantly after the proce-
dure. The patient was also started on hydroxyurea. With the
resolution of symptoms, hemoglobin started to improve. The
patient was discharged on hydroxyurea and advised to follow
up as an outpatient in the hematology clinic.

Discussion

Myeloproliferative neoplasms (MPNs) are a diverse set of
blood disorders characterized by the abnormal overproduc-
tion of myeloid lineage cells. The 4 main types of MPNs in-

clude chronic myeloid leukemia (CML), PV, essential thrombo-
cythemia (ET), and primary myelofibrosis (PMF) [7].

The 2007 WHO criteria for diagnosing PV include 2 primary
and 3 minor criteria (Table 2) [8].

We need both major and 1 minor criterion to diagnose PV
or just the first significant criterion alongside 2 minor crite-
ria. Our patient fulfilled both the primary criteria (Hemoglobin
>18.5, presence of JAK2 mutation) and 1 minor criterion (EPO
level was below normal range).

The differential diagnosis in this case included secondary
polycythemia, psoas muscle hematoma secondary to trauma,
heparin induced thrombocytopenia or disseminated intravas-
cular coagulation. However, the erythropoietin in our patient
was low, making secondary polycythemia less likely. The pa-
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Fig. 4 - (A) (B): Arteriography of the abdominal aorta and iliac arteries without evidence of contrast extravasation to denote
an active bleed.
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Fig. 5 - Graph showing the trend of hemoglobin during the hospital stay.

Table 1 - The table shows results for hematological workup.

Lab Test Result Reference range
BCR ABL1 gene rearrangement Not detected Not detected
Ristocetin cofactor 49% 42%-200%

JAK2 mutation JAK2 V617 Detected Not Detected
Factor VIII acitvity 76 50-180

Erythropoietin level 2 mU/mL 4-26 mU/mL
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TRANS SPLEEN

Fig. 6 — Ultrasound of the abdomen showing enlarged spleen measuring 21 x 12.5 x 8.6 cm which corresponds to volume of

1196 cc.

Table 2 - Shows WHO diagnostic criteria for polycythemia vera (PV).

Major criteria

1- Hemoglobin >18.5 g/dL in men, 16.5 g/dL in women, or other evidence of increased red cell volume (RCV)

2- Presence of JAK2V617F or other functionally similar mutation
Minor criteria
1- Bone marrow biopsy specimen showing hypercellularity for age

2- Serum erythropoietin (EPO) level below the reference range for normal

3- Endogenous erythroid colony formation in vitro

tient also denied history of trauma. Heparin induced throm-
bocytopenia was also less likely as the platelet level remained
normal. Moreover, the platelet and fibrin levels were also nor-
mal in the patient, ruling out DIC.

Thrombotic events are closely linked to PV development,
which is pivotal in determining patient risk assessments and
treatment strategies. A retrospective analysis of 9429 patients
with myeloproliferative neoplasms (MPNs) from the Swedish
Cancer Registry, including 3001 with PV, examined data from
1987 to 2009 with follow-up until 2010. It found that, 3 months
after diagnosis, patients with PV had about a 3-fold higher
risk of arterial thrombosis and a 13-fold higher risk of venous
thrombosis than age- and sex-matched controls [9].

Individuals without a history of thrombotic events and
who are younger than 60 are classified as low risk, while those
with prior thrombotic events or aged 60 and older are con-
sidered high risk [10,11]. The exact pathophysiology of throm-
boembolic events in polycythemia remains unclear, but sev-
eral contributing factors are recognized. These include ele-
vated hematocrit levels and blood hyperviscosity, enhanced
platelet aggregation and thrombogenesis, leukocytosis, mem-
brane rigidity, and intimal proliferation [12].

Existing studies indicate that the incidence of cardiovas-
cular complications associated with MPNs varies between
4% and 21%. PV generally impacts the significant arteries

within the cardiovascular and cerebrovascular systems [13].
In 1 study, over a 10-year follow-up of patients with PV,
coronary events were commonly encountered, with an in-
cidence rate of 11.4% [14], and in a study conducted by
Vianello et al. assessed coronary flow reserve in patients
with PV and Essential thrombocytosis (ET) who had no
prior history of cardiac disease. Their findings revealed that
asymptomatic individuals with PV and ET exhibited coro-
nary microvascular dysfunction. Moreover, they identified
a correlation between JAK2 gene mutations and impaired
coronary flow reserve, which may elevate cardiovascular
risk.

In patients with PV, bleeding tendencies are usually muco-
cutaneous, presenting as easy bruising, nosebleeds, and gum
bleeding. The use of aspirin and other antithrombotic medi-
cations has been frequently associated with an increased risk
of both minor and major bleeding events [15,16]. An observa-
tional prospective study showed a combination of aspirin and
anticoagulants in patients with PV significantly increases the
risk of hemorrhage compared to aspirin alone [17]. Our pa-
tient initially presented with acute coronary syndrome as the
initial presentation of PV. The patient experienced a hemor-
rhagic episode in the psoas muscle, likely triggered by the use
of anticoagulation and antiplatelet therapies during the hos-
pital stay.
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Treatment

JAK2 mutation

Myeloproliferative

neoplasm

Cardiac

Initial hemoglobin /

Initial presentation
Hct Levels

Age

Gender

Author

complication

Positive Streptokinase,

PV

ST segment

Chest pain and vomiting 18.5 g/dL

22Y

Male

Raza et al. [18]

Hydroxyurea, Aspirin
Anticoagulation,

elevation (STEMI)

Cardiac Arrest,

Positive

PV

18.4g/dL

Male 30Y Cardiac Arrest

Davis et al. [19]

phlebotomy, Hydroxyurea
Antiplatelet therapy,

Hydroxyurea

cardiogenic shock
Non-ST-segment

NA

PV

Epigastric discomfort 13.5 g/dL

50Y

Male

Hosoya et al. [20]

elevation myocardial
infarction (NSTEMI)

STEMI

and right hand
clumsiness
Chest pain

Balloon angioplasty,

Positive

PV

NA

64Y

Male

Inami et al. [21]

Phlebotomy, hydroxyurea
Antiplatelets, Hydroxyurea

and Interferon

NA

Positive

STEMI PV

Normal

Chest pain

60Y

Male

Shao et al. [22]

STEMI PV NA

Hct 37-42%

Chest Pain

78F

Female

Nishiguchi et al.

[23]

Positive Hydroxyurea

Recurrent chest pain Hb 19.8g/dL STEMI PV

22Y

Male

Nahler et al. [24]

Acute coronary syndrome (ACS) presenting as the initial
manifestation of PV is rare. Our review of the literature re-
vealed a few case reports with similar presentations (Table 3).

Emergency management for patients with acute coronary
syndrome (ACS) should be tailored to the specific type of my-
ocardial infarction (MI) they are experiencing. The early diag-
nosis and management of myocardial infarction in PV can be
complex and require a multidisciplinary approach for optimal
care. Our patient was started on antiplatelet therapy and a
heparin drip, which was later stopped due to bleeding. Car-
diac catheterization was, however, postponed due to compli-
cations such as bleeding. The patient’s symptomatic status
determines the management of PV. Treatment options pri-
marily involve cytoreductive and anticoagulant medications
[25]. For patients younger than 60 without a prior history of
thrombosis, venous exsanguination, and low-dose aspirin are
suggested. In comparison, for those over 60 or with a history
of thrombosis, treatment should include hydroxyurea to help
reduce cell mass. Following a thrombotic episode in patients
with PV, treatment typically includes both aspirin and hydrox-
yurea.

However, our case has certain limitations. As a single case,
the findings may not be generalizable to all PV patients pre-
senting with ACS and related complications. The rare presen-
tation of ACS as the first symptom of PV might have led to
diagnostic delays, as the initial focus was on managing ACS,
with PV diagnosis occurring later in the course of treatment.
Despite these limitations, this case highlights the complexi-
ties of managing patients with PV who present with ACS, par-
ticularly in balancing thrombotic and bleeding risks.

Conclusion

This case highlights the rare presentation of acute coro-
nary syndrome (ACS) as the initial manifestation of PV, with
a unique complication of bleeding during hospitalization.
Early diagnosis and careful management, particularly balanc-
ing anticoagulation therapy, are essential for preventing fur-
ther complications in such patients. Clinicians should closely
monitor for signs of hemorrhage when initiating anticoagu-
lants or antiplatelets and consider alternative strategies, such
as reducing the intensity of anticoagulation or using cytore-
ductive therapy to lower the risk of thrombosis while mini-
mizing bleeding risks. More studies are needed to establish
optimal treatment protocols in patients with PV and ACS.

Patient consent

Verbal and Signed consent was taken from the patient.
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