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Abstract: Myocardial infarction commonly results from atherosclerotic lesions in the
coronary arteries. Approximately 5% of patients with acute myocardial infarction do not have
atherosclerotic disease. In this case report, we present an unusual leukostatic complication in a
patient with acute myeloblastic leukemia and extreme hyperleukocytosis who presented with
an acute myocardial infarction that resolved after leukopheresis. Myocardial infarction as the
initial presentation of acute leukemia has been reported only rarely.
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Introduction

Myocardial infarction is the rise and/or fall of cardiac biomarkers (preferably troponin)
with at least one value above the 99th percentile of the upper limit of normal and
evidence of myocardial ischemia, with at least one of the following: symptoms
of ischemia, changes indicative of new ischemia on electrocardiography (ECQ),
development of pathological Q waves on ECG, imaging evidence of new loss of
viable myocardium, or new regional wall motion abnormality, commonly resulting
from atherosclerosis. Approximately 5% of patients with acute myocardial infarction
do not have atherosclerotic disease but have other causes of vessel narrowing, such as
congenital coronary artery anomalies, coronary artery fistula, a high takeoff position
from the coronary ostia, myocardial bridges, coronary artery aneurysms, emboli,
coronary dissection, spasm, vasculitis, infectious disease, Kawasaki’s disease, a
metabolic disorders, metastatic disease, or substance abuse, as described in a review by
Waller et al.! The association between acute myocardial infarction and acute myeloid
leukemia is rare, and the pathophysiological relationship is undefined. Here, we present
an unusual leukostatic complication in a patient with acute myeloblastic leukemia
and extreme hyperleukocytosis who presented with an acute myocardial infarction
that resolved after leukopheresis. Apart from our case, there has been one reported
by Cohen et al concerning a 56-year-old woman with extreme hyperleukocytosis
who presented with acute myocardial infarction followed by encephalopathy, which
improved after leukopheresis.>

Case report

A 75-year-old male presented to the emergency room with chest pain and intermittent
loss of vision for the previous two days. His past medical history included well
controlled hypertension. Initially, he was evaluated at a different facility for the
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abovementioned symptoms. The chest pain was mainly
retrosternal, graded 4/10, nonradiating, and with no other
associated symptoms. His pain improved with sublingual
nitroglycerin. His ECG showed ST segment elevation in
the inferior leads, and he had a troponin I of 2.62. He was
transferred to our facility for possible cardiac catheterization.
He was free of chest pain at our facility. An ECG obtained at
our facility showed Q waves in leads 3 and AvF, (Figure 1),
which was indicative of an old versus new infarct. He had an
elevated troponin I of 27.95 ng/mL (normal < 0.01 ng/mL)
and creatine kinase MB of 122.9 ng/mL (normal 0—6.6 ng/mL).
Routine blood work revealed a white blood cell count
of 262 x 10%/uL, with 71% blasts, hemoglobin 8.7 g/dL,
hematocrit 26%, platelet count 59 x 10°/uL, and serum
potassium of 9.8 mmol/L (pseudohyperkalemia). Repeated
troponin I was 40.44. Hematology, oncology, nephrology,
and cardiology consultations were obtained, and the patient
was transferred to the intensive care unit. A flow cytometry
report showed immature monomorphic blast cells expressing
CD117, HLA-DR, CD11b, CD33, and CD14 while lacking
CD34 expression, consistent with acute monocytic type (M5B)
myeloid leukemia. Cardiac catheterization was deferred
by the cardiologist due to his medical condition; thus,
a computed tomographic scan of his chest was performed
and showed marked coronary artery calcification. Aspirin was
not started due to profound thrombocytopenia, but he was
started on a beta-blocker. Leukopheresis was performed, and
subsequently the white blood cell count and troponin I level
trended down (Table 1). An echocardiogram was significant for
an ejection fraction of 50% with no wall motion abnormalities.
It was hypothesized that the patient’s presentation of acute
myocardial infarction was secondary to leukostasis from
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extreme leukocytosis in acute myeloid leukemia. After
leukopheresis, a remission induction protocol was initiated,
and the patient was discharged on a beta-blocker.

Discussion
Acute myeloid leukemia is the most frequently occurring
form of acute leukemia in adults.? It is a stem cell disorder of
the hemopoietic system. In the majority of patients with acute
myeloid leukemia, the initial symptoms are fever, weakness,
night sweats, infections, and bleeding. Myocardial infarction
as the initial presentation of acute leukemia has been reported
rarely in the literature. Atherosclerosis accounts for 95%
of cases of acute myocardial infarction, and the other 5%
is attributable to nonatherosclerotic causes. In connection
with acute leukemia, the following triggering mechanisms
for acute myocardial infarction have been identified:
disseminated intravascular coagulation,*® leukostasis
syndrome,? myocardial infiltration,” and hemorrhage into the
myocardium or intima of the coronary arteries.®

Acute myeloid leukemia may predispose patients to a
hypercoagulable state, such as disseminated intravascular
coagulation, which has been reported in patients with a pro-
myelocytic type of acute myeloid leukemia in only a couple of
case reports,>>¢ but was not the cause in our case. In addition to
coronary artery calcification, leukostasis secondary to hyper-
leukocytosis played a significant role in the manifestation of
acute myocardial infarction in our case. Thus far, only one
case has been reported in the literature. Hyperleukocytosis
occurs in 8.5% of acute leukemia patients. Hyperleukocytosis
results in decreased tissue perfusion, due to its deleterious
effect on blood viscosity, and increases the incidence of
acute myocardial infarction as reported in the literature.’
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Figure | Electrocardiogram showing sinus rhythm, normal axis, Q waves in lead 3 and AvF diagnostic for old versus new infarct, and T wave inversions in lead 2, 3, and AvF.
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Table | Leukocyte count and troponin levels before and after
leukopheresis

Leukocyte count Troponin | level

262 x 10%/uL 27.95 ng/mL
40.44 ng/mL

After first cycle of leukopheresis I15.1'1 ng/mL

183 x 10°/uL

After second cycle of leukopheresis 8.62 ng/mL

132 x 10°/uL

After third cycle of leukopheresis 0.71 ng/mL

5.6 x 10°%/uL

After induction chemotherapy and at time 0.01 ng/mL

of discharge 2.0 x 10%/uL

Leukocytes are larger and stiffer than erythrocytes and
platelets, and their large spherical morphology is greater than
the internal diameters of the capillaries. Capillary transit of
leukocytes is difficult, so the microvascular circulation is
more susceptible to slowing or even momentary occlusion
when granulocyte plugging occurs. Clinically, leukostasis can
be suspected in patients with unexplained fever, respiratory
failure, and cerebral dysfunction because the brain and lungs
are the two most commonly affected organs in leukostasis
syndrome due to their microvasculature. Due to the larger
diameter of the coronary arteries, leukostasis without any
predisposing atherosclerotic lesion has never been reported to
cause a significant myocardial infarction. Atherosclerosis is
generally asymptomatic until the stenosis exceeds 70%, which
decreases myocardial perfusion. Past studies have shown that
lesions less than 50% are more prone to rupture than large
lesions. Superimposed calcification with hyperleukocytosis
can cause decreased perfusion to the coronary arteries, as in
our case.” Our patient did not undergo cardiac catheterization,
but a computed tomographic scan was significant for marked
coronary artery calcification. Following leukopheresis, the
patient’s troponin level trended down, and he was asymp-
tomatic. After reviewing the risks and benefits, the patient
was offered remission induction therapy after the third day
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of admission, and he was discharged in a hemodynamically
stable condition.

Conclusion

This case represents a rare association between acute myo-
cardial infarction and acute myeloid leukemia. Furthermore,
it provides evidence that leukostasis secondary to extreme
leukocytosis can cause significant coronary artery occlusion.
This phenomenon usually responds to leukopheresis if there
is no superimposed atherosclerotic plaque rupture.
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