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ARTICLE INFO ABSTRACT

Article history: We report a case of acute myocardial infarction in a patient with polycythemia rubra vera,
Received 15 April 2024 who has been treated with hydroxyurea. The patient presented with chest pain extending to
Revised 1 May 2024 both arms accompanied by nausea and sweating. Hemoglobin was 18.1 mg/dL, hematocrit
Accepted 3 May 2024 53.2%, white blood cells 9600/mm?, and platelets 745,000/mm?. The levels of specific car-

diac injury markers were increased, troponin I increased to 110 ng/mL and creatine kinase-
MB to 361 U/l, respectively. Electrocardiography showed sinus rhythm with ST-segment el-

Keywords: evation in leads V2-6, D1, and aVL as well as ST depression in D2, D3 and aVF. Echocar-
Acute myocardial infarction diography demonstrated hypokinesis of the interventricular septum and lateral wall with
Polycythemia rubra vera mildly reduced left ventricle (LV) ejection fraction (EF~45%). Coronary angiography revealed
Hydroxyurea proximal-LAD subtotal occlusion and 80% mid-LAD stenosis with distal-LAD vasospasm.

Percutaneous coronary intervention was performed with a drug-eluting stent in mid- and

proximal-LAD. Hypercoagulable state of polycythemia rubra vera may be complicated with

acute myocardial infarction, in addition to the vasospastic effect and endothelium lesions
of hydroxyurea regardless its favorable effect as a standard therapy.
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Introduction

Polycythemia rubra vera (PRV) is a myeloproliferative disease
characterized with an increased number of blood cells caus-
ing hyperviscosity. Acute coronary disease occurs in 11.4%
of patients with polycythemia vera, more commonly in pa-
tients over 40 years of age. Most (>80%) of polycythemia rubra
vera patients have a clonal and recurrent mutation in the JH2
pseudo-kinase domain of the Janus kinase 2 (JAK2) gene [1].

Hydroxyurea is the treatment of choice in high-risk sub-
jects with this myeloproliferative disease and absolutely rec-
ommended in very high-risk subjects of any age. Additionally,
there are data suggesting that this treatment could be used in
relatively low-risk subjects [2-4]. Although is used as first-line
therapy in PRV, thromboembolic complications (e.g. myocar-
dial infarction (MI), ischemic stroke, peripheral artery throm-
bosis, deep venous thrombosis, etc.) are present in such pa-
tients treated with hydroxyurea, knowing its double effect [5].

We report a case of ST-segment elevation myocardial in-
farction in a patient with polycythemia rubra vera, who is
treated with hydroxyurea.

Case presentation

A 35-year-old female patient presented to our emergency cen-
ter with chest pain extending to both arms accompanied by
nausea and sweating. Her history was negative for diabetes
mellitus, hypertension, hyperlipidemia, smoking habit, and
family history. Blood pressure was 125/85mmHg and heart
rate was 105/min. Auscultation of the chest revealed normal
lung sounds without rales and rhythmic heart sounds with no
added sounds or murmurs. Abdominal examination did not
show hepatosplenomegaly and Traube’s space was not oblit-
erated. Peripheral arterial pulses were palpable in all distal ex-
tremities.
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Complete blood count analysis was as follows: hemoglobin
18.1 mg/dL, hematocrit 53.2%, white blood cells 9,600/mm?,
and platelets 745,000/mm?. Serum concentrations of urea, cre-
atinine, electrolytes, and hepatic functions were within nor-
mal range. She was also tested for

Janus kinase 2 (JAK2) V617F resulting positive. The levels of
cardiac troponin I and CK-MB increased to 110 ng/ml and 361
U/1, respectively. Arterial blood gas analysis showed a PO2 of
95.6 mmHg.

Electrocardiography showed sinus rhythm, 100 bpm, left
axis deviation, ST-segment elevation and inverted T waves in
leads V2-6, D1, and aVL as well as ST depression in D2, D3,
and aVF (Fig. 1). Echocardiography demonstrated hypokinesis
of the interventricular septum and lateral wall with mildly re-
duced left ventricle (LV) ejection fraction (EF~45%). Abdominal
ultrasonography revealed that the liver size was within nor-
mal limits, but there was craniocaudal splenomegaly of 132
mm.

Coronary angiography revealed proximal-LAD subtotal oc-
clusion, 80% mid-LAD stenosis and distal-LAD vasospasm
(Left anterior oblique (LAO) cranial view) (Fig. 2). Percutaneous
coronary intervention was performed with a drug-eluting
stent in mid- and proximal-LAD (Fig. 3), with small thrombotic
mass after stenting in mid-LAD (Fig. 3B). Following the PCI, we
continued heparin administration for 2 days to maintain acti-
vated partial thromboplastin time at 60-80 s. We administered
oral aspirin (100 mg) and prasugrel (10 mg) for 6 months and
then aspirin monotherapy.

Discussion

There have been reported cases of ST-segment elevation my-
ocardial infarction during hydroxyurea treatment in patients
without prior heart disease [6,7]. Multiple factors are thought
to be implicated in the hypercoagulability associated with
polycytemia rubra vera including: increased hematocrit and
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Fig. 1 - Twelve-lead ECG showed ST-segment elevation and inverted T waves in leads V2-6, D1 and aVL.
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Fig. 2 - Proximal-LAD subtotal occlusion, 80% mid-LAD
stenosis and distal-LAD vasospasm (arrow) (LAO/cranial
view).

hyperviscosity, red blood cell effect on platelet interaction
with the vessel wall and platelet dysfunction, iron deficiency,
and coagulation system abnormalities [8,9].

On the other hand the JAK2V617F mutation is related to
the quantity of immature platelets fraction (IPF) in patients
with myeloproliferative neoplasms (MPN) [10,11]. This might
be a contributing factor to the prothrombotic state of these
patients. Thus, JAK2-mutated patients are more likely to suffer
from a major thrombotic events [12].

It is evident that hydroxyurea treatment has favorable ef-
fect on MPN, but it also carries the risk of coronary vasospasm.
In addition to vasospastic effects, the chemotherapy regimen
also was thought to cause endothelium lesions [13-16].

The presence of IPF increases the risk for coronary events
in term of existence of thrombotic risk. To now is known that
cytoreductive treatment decreases vascular events, in partic-
ular at high-risk patients, but there doesn’t exist any par-
ticular threshold of platelet counts showing safety toward
free thrombosis events [17]. Thus, an increased tendency of
blood clotting in PVR and the double effect of treatment
with hydroxyurea may be followed with acute myocardial
infarction.

Fig. 3 - Percutaneous coronary intervention was performed with a drug-eluting stent in mid- and proximal-LAD, with small

thrombotic mass after stenting in mid-LAD (arrow) (B).
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Conclusion

We report a patient with polycythemia rubra vera who devel-
oped ST-segment elevation myocardial infarction while she
was being treated with hydroxyurea. Hypercoagulable state of
polycythemia rubra vera may be complicated with acute my-
ocardial infarction, in addition to the vasospastic effect and
endothelium lesions of hydroxyurea regardless its favorable
effect as a standard therapy.
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