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ST-Elevation 
Myocardial Infarction 
and Myelodysplastic 
Syndrome
with Acute Myeloid Leukemia Transformation

Acute myocardial infarction and acute myeloid leukemia are rarely reported as concomi-
tant conditions. The management of ST-elevation myocardial infarction (STEMI) in patients 
who have acute myeloid leukemia is challenging: the leukemia-related thrombocytopenia, 
platelet dysfunction, and systemic coagulopathy increase the risk of bleeding, and the ad-
ministration of thrombolytic agents can be fatal. We report the case of a 76-year-old man 
who presented emergently with STEMI, myelodysplastic syndrome, and newly recognized 
acute myeloid leukemia transformation. Standard antiplatelet and anticoagulation therapy 
were contraindicated by the patient’s thrombocytopenia and by his reported ecchymosis 
and gingival bleeding upon admission. He declined cardiac catheterization, was provided 
palliative care, and died 2 hours after hospital admission.

We searched the English-language medical literature, found 8 relevant reports, and de-
termined that the prognosis for patients with concomitant STEMI and acute myeloid leu-
kemia is clearly worse than that for either individual condition. No guidelines exist to direct 
the management of STEMI and concomitant acute myeloid leukemia. In 2 reports, dual 
antiplatelet therapy, anticoagulation, and drug-eluting stent implantation were used without 
an increased risk of bleeding in the short term, even in the presence of thrombocytopenia. 
However, we think that a more conservative approach—balloon angioplasty with the provi-
sional use of bare-metal stents—might be safer. Simultaneous chemotherapy for the acute 
myeloid leukemia is crucial. Older age seems to be a major risk factor: patients too frail for 
emergent treatment can die within hours or days. (Tex Heart Inst J 2014;41(2):234-7)

R eports of concomitant acute myocardial infarction (AMI) and acute myeloid 
leukemia (AML) are sparse. The management of ST-elevation myocardial 
infarction (STEMI) in patients with AML is challenging, because of the in-

creased risk of bleeding from the thrombocytopenia, platelet dysfunction, and sys-
temic coagulopathy in AML. No guidelines exist for the appropriate management 
of this combined disease phenomenon. We report a case of STEMI in a patient 
with coronary artery disease, myelodysplastic syndrome, and newly recognized AML 
transformation. In addition, we review the relevant medical literature and discuss the 
appropriateness of applying evidence-based acute coronary syndrome (ACS) manage-
ment principles to patients with simultaneous STEMI and AML.

Case Report

A 76-year-old man with known coronary artery disease and myelodysplastic syndrome 
emergently presented with a 3-week history of intermittent exertional angina.
	 He had undergone 3-vessel coronary artery bypass grafting 10 years earlier. Car-
diac catheterization performed a year before the current presentation yielded severe 
native-vessel disease: 90% stenosis of the distal left main coronary artery (LMCA), 
50% ostial stenosis of the proximal left anterior descending coronary artery (LAD) 
with Rentrop grade 2 collateral vessels, ostial bifurcation lesions in the left circumflex 
coronary artery, and a chronically occluded right coronary artery (RCA). The graft 
from the left internal mammary artery to the mid-LAD and the sequential graft from 
the free radial artery to the distal diagonal artery were patent; however, the saphenous 
vein-to-RCA graft was occluded. The patient’s estimated left ventricular ejection 
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fraction (LVEF) was 0.55 by ventriculography. An 
electrocardiogram (ECG) then showed sinus rhythm 
with f irst-degree atrioventricular block and frequent 
premature ventricular complexes (Fig. 1). The patient 
underwent no functional testing at that time.
	 For 4 weeks, the patient had been undergoing inter-
mittent erythropoietin infusion and packed red blood 
cell transfusions to treat the symptomatic anemia from 
his myelodysplastic syndrome. During this time, his 
white blood cell (WBC) count had risen from 14 ×109/L 
to 63 ×109/L, with 13% blasts; his platelet count fell 
to 21,000 ×109/µL; and his hemoglobin was stable. His 
prothrombin time and activated partial thromboplastin 
time were normal. Results of flow cytometry were con-
sistent with AML, French-American-British class M4.
	 Two days before the current presentation, the patient 
had begun experiencing nonradiating, nonpositional, 
mid-substernal chest pain at rest and upon minimal 
exertion. The angina, initially relieved by sublingual 
nitroglycerin, had become unstable—occurring more 
frequently, lasting longer, and responding less well to 
the nitroglycerin. The patient reported no nausea, vom-
iting, daytime diaphoresis, paroxysmal nocturnal dys-
pnea, orthopnea, leg edema, palpitations, or syncope. 
He reported a poor energy level, decreased appetite, 
nonvolitional weight loss, and night sweats. He had 
noticed ecchymosis at venipuncture sites and gingival 
bleeding while brushing his teeth during the preceding 
2 weeks.
	 At the current emergent presentation, the patient was 
in shock, with a systolic blood pressure ranging from 80 
to 89 mmHg and sinus tachycardia of approximately 
120 beats/min. An ECG showed sinus tachycardia, left 
anterior fascicular block, ST-segment elevation in leads 
III, aVF, aVR, and V1, and diffuse ST-segment depres-
sion in the lateral leads (Fig. 2). These ECG changes 
were consistent with inferior STEMI or possibly with 
severe 3-vessel disease with or without LMCA involve-
ment.1 The patient’s cardiac troponin level was 17 ng/

mL. Chest radiographs showed mild pulmonary edema 
and cardiomegaly. An urgent bedside echocardiogram 
revealed global hypokinesia with an LVEF <0.20. Car-
diac catheterization was offered; however, the patient 
opted for conservative medical management. Palliative 
care was provided, and he died 2 hours after admission.

Discussion

We sought to determine the effect of various therapeutic 
regimens on clinical outcomes and evaluate the prog-
nostic indicators of in-hospital death in cases of STEMI 
with AML. We found only 8 relevant reports in the 
English-language medical literature (Table I).2-9

	 It is unclear whether AML independently contributes 
to AMI pathogenesis. Several pathogenic mechanisms 
have been proposed. Severe elevation of the WBC 
count to levels above 100 ×109/L can lead to leukosta-
sis, a medical emergency most often seen in patients 
who have AML or chronic myeloid leukemia and are 
in blast crisis.10 Leukostasis is characterized by extremely 
high blast cell count and by symptoms of tissue hypo-
perfusion that most frequently affect the lungs and 
brain. Epidemiologic studies have revealed a 4-fold in-
crease in the risk of myocardial infarction in patients 
who have a high-normal WBC count (>9 ×109/L) in 
comparison with a low-normal range (<6 ×109/L); only 
50% to 65% of the excess risk of the high-count in-
dividuals is explainable by their tobacco-smoking.11 A 
high WBC count also predicts a greater risk of repeat 
infarction and in-hospital death. Moreover, the risk of 
AMI was higher in coronary artery disease patients 
whose WBC counts increased after the administration 
of granulocyte colony-stimulating factor or granulocyte-
macrophage colony-stimulating factor administered to 
promote neo-revascularization.12,13 Neutrophilic infiltra-
tion of culprit lesions in patients who died after AMI 
suggests that platelets and neutrophils interact at the 
site of ruptured plaques.14 The less-deformable blast cells 
contribute to atherothrombosis by impeding blood flow 

Fig. 1  Baseline electrocardiogram from a year before the current 
presentation shows sinus rhythm, first-degree atrioventricular 
block, and frequent premature ventricular complexes.

Fig. 2  Admission electrocardiogram shows sinus tachycardia, 
left anterior fascicular block, ST-segment elevation in the inferior 
leads, and a possible global ischemic pattern.
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to the microcirculation.3 In addition, blasts possess po-
tent tissue factor activity that can activate the extrinsic 
system and generate thrombin. If the major coronary ar-
teries have been narrowed by atherosclerosis, leukemic-
rich thrombus formation from leukostasis might lead to 
myocardial ischemia or infarction.5 However, WBC and 
blast counts do not fully explain the development of leu-
kostasis. For example, an AML blast count of approxi-
mately 300 ×109/L or an acute lymphocytic leukemia 
blast count of approximately 600 ×109/L is necessary 
to achieve a leukocrit of 12 to 15 mL/dL, after which 
blood viscosity increases rapidly.10

	 For ACS, dual antiplatelet therapy (DAPT) and 
anticoagulation are administered in accordance with 
the premise that coronary artery thrombus is rich in 
both platelets and fibrin, and that maximal inhibition 
of each component can prevent further clot propaga-
tion. However, the concomitant presence of STEMI 
and AML poses a clinical dilemma, because current 
evidence-based antithrombotic therapies for myocardial 
infarction are relatively contraindicated in view of the 
increased risk of bleeding from AML-related thrombo-

cytopenia, platelet dysfunction, and systemic coagulop-
athy. Despite the presence of thrombocytopenia, it is 
possible for platelet-fibrin thrombus to form in a major 
epicardial coronary artery in patients with AML and 
AMI, as Solomons and colleagues proved histopatho-
logically.3

	 The first case of concurrent STEMI and AML was 
reported before aspirin therapy was standard for coro-
nary artery disease and before AML was classified. That 
patient lived for 22 months after the onset of his ill-
ness.2 The next case—the only one involving the use of 
thrombolytic agents—led to fatal hemorrhagic compli-
cations3; hence, thrombolysis cannot be recommended. 
Two studies of the use of DAPT, anticoagulation, and 
percutaneous coronary intervention (PCI) with drug-
eluting stents4,7 revealed no excessive bleeding or in-
hospital deaths, despite patients’ platelet counts in the 
range of 58,000 to 60,000 ×109/µL. Those patients had 
no major or minor bleeding before the initiation of the 
ACS protocol. Of note, those studies were conducted 
before the routine use of a 600-mg clopidogrel loading 
dose and before the availability of newer, more potent 

TABLE I. Published Cases of Patients with Simultaneous STEMI and AML

				    WBC	 Platelet 
	 Age (yr),	 IRA of	 AML	 Count	 Count	 Blasts	 Treatment for	 Treatment for	  
   Reference	  Sex	 STEMI	 Class	 (×109/L)	 (×109/L)	 (%)	 STEMI	 AML	 Outcome

Lisker SA, et al.2	 33, M	 No cath	 NR	 1.7	 69	 49	 Oxygen, 	 6-mercaptopu-	 Died 22 mo 
(1967)							       analgesics, and 	 rine	 after AML 
							       antibiotics*		  diagnosis

Solomons HD, 	 32, M	 LAD	 M3	 1.5	 44	 NR	 Aspirin and	 None	 Died 10 d 
et al.3 (1986)							       streptokinase		  after presen- 
									         tation

Jachmann-Jahn U, 	 42, M	 LAD	 M2	 45.4	 58	 82	 Aspirin, 	 6-thioguanine, 	 Survived 
et al.4 (2001)							       clopidogrel, and	 cytosine	  
							       PCI	 arabinoside, and	  
								        etoposide	

Cohen Y, et al.5	 56, F	 RCA	 M1	 316	 35	 NR	 NR	 Leukapheresis	 Died 7 yr 
(2002)								        and cytarabine	 after AML 
									         diagnosis

Pervez H, et al.6	 54, M	 RCA	 M4	 9.4	 122	 20	 NR	 Further	 Survived 
(2003)								        management	  
								        initiated	

Lou YJ, et al.7	 41, M	 LAD	 M3	 5.4	 60	 60	 Aspirin, 	 All-transretinoic	 Survived 
(2006)							       clopidogrel, 	 acid	  
							       heparin, and		   
							       PCI		

Chang H, et al.8	 40, F	 No cath	 M1	 11	 122	 83	 Aspirin, 	 Cytarabine and	 Survived 
(2008)							       clopidogrel, and	 etoposide	  
							       heparin		

Muniz AE9 	 76, M	 No cath	 NR	 358	 18	 94	 None	 None	 Died 
(2012)									       

Current case	 76, M	 No cath	 M4	 63	 21	 13	 Aspirin and	 None	 Died 
							       heparin		
 
AML = acute myeloid leukemia; cath = catheterization; F = female; IRA = infarct-related artery; LAD = left anterior descending coro-
nary artery; M = male; NR = not reported; PCI = percutaneous coronary intervention; RCA = right coronary artery; STEMI = ST-eleva-
tion myocardial infarction; WBC = white blood cell 
 

*Before the era of aspirin’s regular use as therapy for coronary artery disease.
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P2Y12 antagonists such as prasugrel and ticagrelor. Fi-
nally, no one has apparently reported the use of balloon 
angioplasty alone, balloon angioplasty with provisional 
stenting, or bare-metal stenting in the management of 
STEMI with concomitant AML. In a meta-analysis of 
randomized controlled trials comparing balloon angio-
plasty versus PCI with bare-metal stents in the treat-
ment of AMI (alone), Zhu and colleagues15 found no 
difference in rates of death or reinfarction; however, 
target-vessel revascularization and major adverse car-
diac events occurred more often in patients who un-
derwent angioplasty alone. In our opinion, the more 
conservative approach of balloon angioplasty with the 
provisional use of bare-metal stents might be the safer 
treatment for concomitant STEMI and AML, because 
it should reduce major bleeding through shorter DAPT 
exposure and eliminate the risk of stent thrombosis (in 
drug-eluting stents) associated with DAPT interrup-
tion. Performing PCI via a radial approach might like-
wise reduce the risk of bleeding complications.16

	 In treating AML, the goal is complete remission. In-
duction chemotherapy is the only therapy that elimi-
nates blast cells from the bone marrow with a proven 
survival benef it.10 Hydroxyurea administration and 
leukapheresis are second-line therapies.10 Especially in 
STEMI patients with leukostasis, simultaneous chemo-
therapy is necessary, because response takes up to 48 
hours.10 Chemotherapy is expected to worsen throm-
bocytopenia, so a transfusion platelet-count target of 50 
to 100 ×109/L is recommended in patients undergoing 
invasive procedures.17 Of note, the standard of care to 
prevent bleeding in AML is routine platelet transfusion 
at a platelet-count trigger point of 10 ×109/L.18

	 The prognosis in concomitant STEMI and AML is 
clearly worse than that of either pathologic condition 
individually. Older age seems to be a major risk factor. 
If patients are too frail to undergo emergent treatment, 
as our case and another18 illustrate, they can die within 
hours or days.
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