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Abstract: Acute myeloid leukemia are a heterogeneous group of hematological malignancies that account for more than 80% of 

acute adult leukemia, with a worldwide incidence rate of 2.6 per 100.000 population. The myelomonocytic subtype with eosinophilic 

component accounts for 5 to 8% of these acute myeloid leukemias and can occur at any age, but especially in young adults. It is 

associated with chromosome 16 inversion. Inaugural cardiac involvement during these hemopathies is rare, and seems to be related 

to eosinophilia associated with AML4 vEo. We report a case of acute necrotizing myocarditis revealing acute hypereosinophilic 

eosinophilic myelomonocytic leukemia in a young patient with congestive heart failure, in the absence of progressive coronary or 

valvular disease. The biological assessment, myelogram and molecular biology have allowed to diagnose acute myelomonocytic 

leukemia with eosinophilic variant, and to establish a rapid and effective therapeutic management. 
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1. INTRODUCTION : 

Eosinophilic variant acute myelomonocytic leukemia, 

classified as AML 4 Eo according to the Franco-American-

British international classification, is a rare hematological 

malignancy, characterized by myeloid blast proliferation, 

associated with monocytosis and dystrophic eosinophils. It 

differs from all acute myeloid leukemias by its better 

prognosis, with a remission rate of about 80% [1].  

We report the case of an eosinophilic variant acute 

myelomonocytic leukemia in a 36-year-old patient, revealed 

by an acute necrotizing myocarditis, which we will discuss in 

the light of the data in the literature. 

2. CASE REPORT : 

Mr D.J, 36 years old, with no previous history, was referred 

to the emergency department for acute chest pain and 

aggravation of respiratory distress. The history of his illness 

revealed NYHA stage II dyspnea evolving for one month, 

without palpitations or loss of consciousness, in a patient 

whose only cardiovascular risk factor was the male sex. The 

physical examination found a conscious patient, 

hemodynamically and respiratory stable, apyretic. 

Physiological parameters showed 112/88 mmHg blood  

pressure in both arms, a heart rate of 98 beats per minute, and 

96% ambient air saturation. The cardiovascular examination 

showed present and symmetrical peripheral pulses and normal 

cardiac auscultation.  The rest of the examination showed a 

skin paleness, bilateral inguinal lymphadenopathy and 

homogeneous hepatosplenomegaly, with a liver arrow at 

12cm. 

The electrocardiogram performed on admission showed 

anterior subepicardial ischemia. The chest X-ray showed 

cardiomegaly and bilateral perihilar vascular overload. 

Biological assays confirmed myocardial necrosis (troponin: 12 

mg/l) and heart failure (pro-BNP: 10850 pg/ml). There was 

also a major leukocytosis at 112000 leukocytes/mm3 with 

aregenerative normochromic normocytic anemia at 8g/dl, and 

thrombocytopenia at 90 G/L. The blood smear was used to 

perform a count with verification of circulating cells, which 

showed the presence of a 43% blastosis, monocytosis at 5G/L, 

and an excess of dystrophic eosinophilic polynuclear 

(monolobate, fragmented or hypersegmented nucleus; 

immature granulations, cytoplasmic vacuoles) (figure 1). 

 

Figure 1: Hematology laboratory, Hassan II University 

Hospital, Fez, Morocco, Blood smear (May-Grünwald-

Giemsa, read under light microscope, objective x100) 

showing:  
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(A): one blast on the left and one monocyte on the right;  

(B): three undifferentiated blasts on the left and one monocyte 

on the right;  

(C): dystrophic eosinophilic polynuclear cells with fragmented 

nuclei (arrow);  

(D): eosinophilic polynuclear cells with fragmented and 

hypersegmented nuclei on the right, and one monocytic blast 

on the left. 

A myelogram was performed and showed marrow invasion 

by 80% blasts made of myeloblasts and undifferentiated 

monocytic-like blasts. The eosinophilic component was 

estimated at 12%, the majority of which were dystrophic 

(figure 2). 

 

 

Figure 2: Hematology laboratory, Hassan II University 

Hospital, Fez, Morocco, Medullary smear (May-Grünwald-

Giemsa, read under light microscope, objective x100) 

showing:  

(A): clusters of monocytic-like blasts, and dystrophic 

eosinophilic polynuclei (arrows). (B): numerous eosinophilic 

precursors, sometimes dystrophic, with monocytic blasts and 

a plasma cell.  

(C): monocytic blasts, undifferentiated blasts and an 

eosinophilic precursor containing basophilic granulations 

(arrow).   

(D): a monolobed eosinophilic polynuclear and a blast. 

Cytochemical staining with myeloperoxidase affirmed the 

myeloid origin of blast cells. Flow cytometry phenotyping 

showed the existence of blasts expressing CD33, CD13 and 

CD65 markers. Others express CD14, CD4 and CD11c (figure 

3). 

 

Figure 3: Hematology laboratory, Hassan II University 

Hospital, Fez, Morocco, Medullary smear (Cytochemical 

staining by alphanaphthol-pyronine, read under optical 

microscope, objective x100) showing:  

(A): many bright red granulations reflecting the presence of 

myeloperoxidase, characterising granulocytes, and to a lesser 

degree, monocytes.  

(B) : enzyme activity observed in most elements. 

 

The conventional medullary karyotype showed the 

presence of an isolated inv(16); the chromosomal formula was 

46,XY,inv(16)(p13,q22). The fluorescence in situ 

hybridization (FISH) study confirmed the previous result by 

showing that 67% of the cells examined had a remodeling of 

the CBFb locus at 16q22[inv(16)][134/200]. 

 

Trans-thoracic echocardiography showed left ventricular 

dilatation and diffuse hypokinesia (LV ejection fraction 

[LVEF]=40%). 

The presentation was a left heart failure following 

myocardial necrosis concomitant with Eo AML4. 

The evolution was quickly favorable after a first cure of 

chemotherapy, started on the seventh day after diagnosis. A 

cardiac treatment including a beta-blocker, an angiotensin-

converting enzyme inhibitor and a loop diuretic was 
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associated. At one month, we observed a decrease in the 

leukocyte count. The evaluation performed immediately after 

aplasia confirmed complete remission by normalization of the 

CBC and a bone marrow blastosis less than 5%.  

3. DISCUSSION: 

Acute myeloid leukemias are a heterogeneous group of 

hematological malignancies, characterized by clonal 

proliferation of myeloid precursors blocked in their 

differentiation. They represent 80% of acute leukemias in 

adults, with a worldwide incidence rate of 2.6 per 100,000 

population [2]. The myelomonocytic subtype constitutes about 

15% of these AMLs, and its association with eosinophilia 

occurs in about one third of cases [2]. In our hospital, AML 4 

has approached 22% of acute myeloid leukemias in the last 4 

years, 31% of which are eosinophilic variant AML 4.  

Pathophysiologically, chromosome 16 inversion is a 

recurrent cytogenetic abnormality usually associated with 

eosinophilic variant M4 AML [3]. The presence of numerous 

immature eosinophilic precursors with dark granulations on 

the myelogram should suggest the anomaly. It results in the 

fusion of the CBF beta genes located at 16q22 and the MYH1 

gene, coding for the myosin heavy chain [4]. This fusion 

would have two major consequences: sequestration of the 

protein encoded by the AML1 gene, which would be involved 

in the control of hematopoietic differentiation, and a 

repression of the transcription of factors involved in normal 

hematopoiesis, resulting in a blockage of differentiation [5 ; 

6]. The presence of this genetic rearrangement seems to 

improve the prognosis of patients and allows this hemopathy 

to be classified in group 1 of the 2008 WHO classification 

(with favorable cytogenetic abnormality Inv (16)) [7]. 

 

Clinically, cardiac manifestations related to hematological 

malignancies are much more frequently described with acute 

promyelocytic leukemias classified as AML3 according to the 

FAB classification and correspond most frequently to 

ischemic manifestations of the myocardial infarction or acute 

coronary syndrome type [8]. Myocarditis is much more 

exceptional and seems to be related to the hypereosinophilia 

linked to eosinophilic variant of VEo AML4. Indeed, in the 

case of associated hypereosinophilia, cardiac involvement is 

frequently found and should be systematically investigated 

because it increases the morbidity and mortality of affected 

patients [9]. Hypereosinophilia is also seen in parasitic 

infections and allergic conditions, and may also have several 

other causes (inflammatory and autoimmune diseases, 

asthma, cancer, myeloproliferative syndromes, leukemia and 

lymphoma, drugs, dermatoses...) [4,5].  The 

hypereosinophilic syndrome includes various clinical 

situations such as eosinophilic pneumopathy, eosinophilic 

gastroenteritis or eosinophilic cellulitis. Myocardial 

involvement is equally common. Among patients with 

hypereosinophilia, 40 to 50% develop cardiac involvement 

detected by ultrasound [10]. This damage does not correlate 

with the extent of eosinophilia but rather with the duration of 

exposure to hypereosinophilia; it is the consequence of 

granular extracellular deposition of eosinophils, which 

through their chemical mediators, directly induce myofibrillar 

damage and myocyte necrosis [11]. These lesions also reach 

the endocardium and the vascular endothelium to evolve 

towards endomyocardial fibrosis [11,12]. 

 

While the diagnosis of myeloid leukemia and its 

classification is based on the examination of the count and the 

reading of the myelogram, AML4 veo is closely associated 

with chromosome 16 inversion and is classified according to 

the 2008 WHO classification as an acute myelomonocytic 

leukemia with recurrent cytogenetic abnormalities. 

Chromosome 16 inversion is a visible abnormality on 

standard R-band karyotype, but requires a good quality of 

prior chromosome preparation to be authenticated on 

karyotype [6]. However, cytogenetics is not the tool of choice 

for the diagnosis and follow-up of Inv(16), due to the 

difficulty of identifying the abnormality. In situ hybridization 

techniques are much more sensitive, the detection of the 

CBF/MYH11 gene rearrangement can then be detected by 

fluorescence (FISH), and its fusion transcript can be revealed 

by RT-PCR, allowing, in addition to a diagnostic help, a 

follow-up of the residual disease [7; 8]. 

 

The treatment of this hematological malignancy is based 

on a classical two-phase treatment regimen: a tumor reduction 

phase or intensive induction treatment according to the 3+7 

regimen (three days of anthacyclines overlapping with 7 days 

of AraC), with the objective of complete morphological 

remission, and a consolidation phase consisting of several 

cycles of high-dose AraC, with 4 consolidation courses [9]. In 

case of associated myocarditis, the treatment is based on the 

treatment of the cause and on the rapid and intensive initiation 

of corticosteroid therapy that could reduce the cytotoxic 

effects of eosinophilic degranulation [12;13].  

 

This treatment regimen proved to be effective in our 

patient, in whom the evolution was quickly favorable after a 

first course of chemotherapy. At one month, the normalization 

of the CBC and a bone marrow blastosis < 5% allowed us to 

confirm complete remission. AML with IVC is indeed a 

cytogenetic group associated with a good response to 

chemotherapy. Our patient is therefore no exception to the 

rule reported by numerous studies, which report survival rates 

varying between 50 and 70% in this subgroup of AML [14, 

15, 16]. 

 

4. CONCLUSION: 

This case illustrates a typical case of eosinophilic variant 

acute myelomonocytic leukemia. The presumptive diagnosis 

was suspected by the presence of dystrophic-looking 

eosinophilic elements containing abnormal granulations 

(particularly evident in the promyelocytic and myelocytic 

stages), and was confirmed by a multimodal diagnostic 

approach including morphology, cytochemistry, flow 
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cytometry, conventional cytogenetics and molecular biology. 

While the presence of a chromosome 16 inversion (Inv (16)) 

predicts a good response to therapeutic induction and 

improves prognosis, the association of this hemopathy with 

persistent blood eosinophilia exposes to potentially lethal 

visceral complications, justifying rapid and effective 

therapeutic management and prolonged ultrasound follow-up. 
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