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Rare Causes of Acute Coronary Syndrome: The JAK2
V617F Mutation-Positive Myeloproliferative
Neoplasms: A Cardio-Hematological Perspective
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Polycythemia vera (PV) and essential thrombocythemia (ET)
are two myeloproliferative neoplasms (MPNs) harboring the
JAK2 V617F mutation which represent an often-overlooked
cause of acute coronary syndrome (ACS). However, were they
promptly recognized by the cardiologist taking care of the
patient, a significant improvement in long-term outcome
might be obtained.

PV and ET, which share very similar clinical features and
may be indistinguishable in their early phases, are charac-
terized by inappropriately increased production of neutro-
phils, erythrocytes, and platelets.’

They usually run an indolent clinical course. Nevertheless,
affected patients have an increased thrombotic risk: the
interplay between higher levels of circulating blood cells,
the endothelium, and the coagulation system leads to throm-
bus formation in both venous and arterial vessels.>™

The JAK2 V617F mutation—present in over 95% of PV and in
approximately 60% of ET cases—adds significantly to this throm-
botic risk by altering both the cellular and plasma compart-
ments of hemostasis favoring a hypercoagulable state.?

Thrombotic events may precede the diagnosis of PV/ET by
years and not infrequently their occurrence leads to diagno-
sis of either one of these disorders.’

In this setting, antiplatelet therapy alone is not adequate
to prevent further thrombotic events and cytoreductive
therapy with hydroxycarbamide associated with phleboto-
my when appropriate is indicated to lower platelet and
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leukocyte counts and to decrease blood viscosity, in order
to lower the risk of recurrent thrombosis.

Since the prothrombotic milieu of PV/ET which favors ACS
is peculiar, in this research letter we aimed at exploring
whether differences in baseline patient characteristics and
angiography findings may exist between ACS-PV/ET patients
and general population (ACS-PV/ET negative).

Medical charts and coronary angiography of all 1,394
consecutive ACS patients admitted to the intensive coronary
care unit (ICCU) of Niguarda Hospital between January 2014
and December 2019 were retrospectively reviewed.

Patients were grouped according to the clinical setting:
(1) patients diagnosed with JAK2 V617F mutation-positive
PV/ET during the index hospitalization (ACS-PV/ET popula-
tion =26 patients); (2) ACS patients without a diagnosis of
MPN (ACS-PV/ET-negative population = 1,368 patients).

JAK2 wild-type and V617F alleles on genomic DNA using
TagMan allelic discrimination (TagMan Genotype Software)
was used to detect the presence of V617F mutation. Screen-
ing for the JAK-2 mutation was undertaken only in patients
with persisting, above-normal reference values of neutrophil
and platelet counts, suggesting presence of an underlying
myeloproliferative disorder, as opposed to the transient
reactive increase associated with ACS. Testing did not include
the other two mutations—i.e., CALR and MPL—found in MPN
since they are rarer and do not seem to confer an additional
higher risk of thrombosis.?
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26 SAMPLE SIZE, n 1368 p value
61+ 15 Age, years 66+ 13 L4
14 (53.8) Male sex, n (%) 1058 (77.3) 0.005
258+ 9.6 Body-mass index 265+ 4.6 2
9 (34.6) Hypertension, n (%) 882 (64.5) 0.002
3(11.5) Diabetes mellitus, n (%) 402 (29.4) 0.047
5(19.2) Dyslipidemia, n (%) 631 (46.1) 0.006
0 Prior myocardial infarction, n (%) 305 (22.3) 0.006
14 (53.8) STEMI-ACS, n (%) 716 (52.6) b
463+ 14.6 Ejection Fraction, (%) 46.8+ 11.4 N
71+21 eGFR-EPI 76 + 25 *
0.5 (0.2-1.8) CRP 1.2 (0.3-4.1) i
Hematologic values
126+ 1.7 Hemoglobin (g/dL) 124+ 17 ¢
123+ 438 Leukocytes count (10%/L) 10.5 + 4.0 -
7.2 (5.6-8.4) Neutrophil Count (absolute number) 6 (4-9) L
559 + 181 Platelet count (10°/L) 231+ 69 <0.001
Angiographic features
(Coronary artery disease)
19 (82.6) Single-vessel, n (%) 340 (26.9)
3(13.0) Two-vessel, n (%) 327 (25.9) <0.001
0 Three-vessel, n (%) 553 (43.8)
4(15.4) Not-significant stenosis, n (%) 42 (3.4)
Treatments at discharge
19 (73.1) P2Y12, n (%) 1149 (84.4) *
22 (84.6) Acetylsalicylic acid, n (%) 1254 (92.1) =
3(11.5) Oral anticoagulant therapy, n (%) 117 (8.6) %
21(80.8) Statin, n (%) 1182 (86.8) ¥
19 (12-30) PRECISE-DAPT 20 (12-30) %

* non significant

Fig. 1 Different clinical profiles between patient with acute coronary syndrome (ACS) and polycythemia vera (PV) or essential thrombocy-

themia (ET) compared with patients with ACS not associated with PV/ET. Statistically significant differences were reported for the following
variables: gender, hypertension, diabetes mellitus, dyslipidemia, prior myocardial infarction, platelet count, coronary artery disease. Indication
to oral anticoagulant was atrial fibrillation. STEMI: ST-elevation myocardial infarction.

The study was conducted in accordance with ethical
principles based on the Helsinki Declaration, International
Conference on Harmonization for Good Clinical Practice, and
the current ethical rules. This study was approved by the
local ethics committee. Patients admitted at our ICCU sign a
generic data collection consent for research purpose.

Results are summarized in =Fig. 1. Notably, incidence of
cardiovascular risk factors was lower and single-vessel dis-
ease was more prevalent among PV/ET patients. Two-vessel
disease was also less prevalent among PV/ET patients: 13 vs.
83%. Moreover, both single- and two-vessel diseases were
also associated with high thrombotic burden (assessed by
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visual revision of angiographies) and modest atherosclerotic
changes of culprit lesion as opposed to the angiography
features of the control population

At discharge, all ACS-PV/ET patients received standard
double antiplatelet therapy along with cytoreductive thera-
py in order to lower neutrophil and platelet counts, both
recognized risk factors for recurrent thrombosis. Outpatient
hematological follow-up was also implemented.

The composite of postdischarge overall mortality, myo-
cardial infarction, and stroke occurred in 1 (3.8%) patient in
the ACS-PV/ET group (estimated incidence rate and
lower/upper bounds of 95% confidence intervals [CIs] [per
100 person-years] of 2.91 [0.41-20.67]) versus 104 (7.6%) in
the ACS-PV/ET-negative patients (95% CI [per 100 person-
years] 5.11 [4.22-6.20]) (p<0.01). Bleeding events (>2
according to Bleeding Academic Research Consortium clas-
sification) occurred only in 51 ACS-MPN-negative patients
(3.7%).

Because of the retrospective nature of our analysis, we
cannot rule out with certainty that patients in the control
group with early-phase PV/ET or carrying mutations other
than JAK2 (i.e., CALR or MPL) might have been undiagnosed.
However, PV and ET are rare disorders® and inclusion of these
potentially undiagnosed patients doubtfully would invali-
date our overall results.

In PV/ET thrombotic events have been linked to quantita-
tive (leukocytosis, thrombocytosis, elevated hematocrit) and
qualitative (i.e., the JAK2 V617F mutation) abnormalities.
Moreover, hyper-viscosity and the associated high shear
stress in the vessel wall can lead to chronic endothelial
dysfunction. This in turn activates platelets and leukocytes
which are both increased in number and more “thrombo-
genic” as a result of procoagulant features linked to the
JAK2 V617F mutation.’

Considering the anatomical sites involved (i.e., proximal
segments of relatively large coronary vessels), it may be
speculated that, in newly diagnosed PV/ET patients, endo-
thelial dysfunction associated with elevated shear stress may
be the main inciting factor leading to thrombus formation. In
the setting of shear-induced endothelial dysfunction, the
overall procoagulant features of circulating cells may give
rise to thrombus formation even in the absence of underlying
atherosclerotic plaques.

Isolated case reports of ACS-PV/ET patients are described
in the literature with angiography findings consistent with
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our cases, especially mild atherosclerotic stenosis and high
burden of thrombus.’

Clinical suspicion of an underlying JAK-2-positive PV/TE
stems from the peculiar angiography features (prominent
single-vessel disease with high thrombotic burden) associ-
ated with neutrophilia/thrombocytosis/elevated hematocrit
at admission and persisting during the index hospitalization.
Neutrophilia and thrombocytosis are more reliable markers
since acute drops in hemoglobin values may be observed in
the setting of ACS.

Complete blood count features need not to be overlooked
and interpreted as solely reflecting a reactive
change secondary to the acute ischemic event. Conversely,
they should prompt hematologic evaluation aimed at estab-
lishing diagnosis and implementing a more comprehensive
therapeutic strategy, including cytoreduction with hydrox-
ycarbamide and phlebotomy.
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