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ABSTRACT: Acute Megkaryoblastic Leukemia (AMKL) is a rare entity accounting for 1-2% of all 

Acute myeloblastic Leukemia (AML) (1). It is known as a distinct entity since a very long time but 

still difficult to diagnose correctly due to lack of distinct clinical features and morphological criteria. 

Here we present the clinical, morphological, cytochemical features of five cases of AMKL. Certain 

morphological features such as presence of abnormal platelet count, giant platelets and cytoplasmic 

blebbing in blasts were found to be important pointers towards the diagnosis. 
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INTRODUCTION: Acute megakaryoblastic leukemia (AML) is defined as more than 20% (WHO 

Classification) & more than 30%(FAB Classification) of blasts of megakaryocytic lineages in the 

peripheral blood & bone marrow aspirate as determined by morphology & immune flow cytometry 

(1). AMKL is a rare entity & accounts for 1-2% of all AML (1) & 1 % of all leukemias during childhood 

& has an incidence of 0.5 per million per year. (1) 

 The clinical profile and morphological criteria can be confused with acute lymphoblastic 

leukemia ALL-L1. Acute myeloid leukemia, AML-M0. It may arise de novo or may be secondary to 

chemotherapy,or progress from myeloproliferative neoplasms (MPN) and /or myelodysplastic 

syndrome (MDS)(2,3). 

 Symptoms may be nonspecific-asthenia, pallor, fever, dizziness, and respiratory symptoms. 

More specific symptoms are bruises &/or excessive bleeding, DIC, neurological disorders and 

gingival hyperplasia. Splenomegaly is not seen in de-novo cases but is a feature of AML –developing 

from Chronic Myelogenous leukemia (CML) (4). 

Diagnostic methods include blood analysis, bone marrow aspirate for cytochemical, 

immunological & cytogenetical studies and CSF investigations.  

It has a bimodal peak of distribution (in adults and children1-2 years of age). 

Children with Down syndrome have a higher incidence of AMKL (5). Overall outcomes 

remains poor but outcome in AML with Downs syndrome is +/- 70 %.(6) 

 Here we present five cases of AMKL with their clinico haematological, morphological; 

cytochemical features and discuss diagnostic difficulties/clue to arrive at definitive diagnosis.  

 

MATERIAL AND METHOD: All acute megakaryoblastic leukemias diagnosed in the department of 

pathology, Gandhi medical college Bhopal, in the period of 2003-2012., were included in the study. A 

total of five cases were retrieved. The clinical history and other details were taken from the case 

files. 

 Leishman stained peripheral smears, and bone marrow aspirate smears were examined. 

Bone marrow biopsy was not available.  
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 In Cytochemistry – Myeloperoxidase and PAS was done. 

 Immunophenotyping and immune cytochemistry were not available. 

 

RESULTS: Clinico haematological profile of our five cases is summarized in table 1&2. 

 

Features Case I Case II Case III Case IV Case V 

1. Age/Sex 17 yrs/M 3 Yrs/F 9 yrs/M 22 Yrs/M 14 yrs/F 

2. Clinical features 
Pallor, 

fever 

Pallor, fever, 

dyspnoea, 

pedal edema, 

facial 

puffiness 

Fever with rash 

chickenpox 

Fever weakness, 

melena 

Pallor, 

altered 

sensorium 

3. Hepatosplenomegaly _ + _ _ _ 

4. Lymphadenopathy _ _ _ + _ 

5. HBsAg positive _ _ _ + _ 

6. LDH     Markedly raised 

7. Hb gm/dl 3.8 2.9 3.0 3.7 3.9 

8. TLC cells/cumm 3,000 39,000 6,200 4,500 4,400 

9.  Blasts 28 82 58 35 85 

10. Morphology of blasts 

a.   Cytoplasmic 

blebbing 

 

b.   Cytoplasmic 

      vacuolation 
 

c.  Nuclear  clefting 

 

d. Auer rods 

 

 

e. Platelet budding 
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_ + _ _ _ 

_ + + _ + 

11.Platelet count /cumm 
Less than 

10,000 
1,10,000 40,000 9,00,000 Less than10,000 

12.Giant platelet    +, aggregates  

Table 1: Clinical features and Hematological parameters  

CSF was done in two out of five cases & was negative for blasts.  

None of the five cases had features of Down syndrome. 
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Majority of cases were male, M:F =3:2.out of five cases, two were pediatric(3 year and 9 year),two 

adolescent(14 years and 17 years) and one adult(22 years).  

 Onset of all the five cases was presented with acute symptoms of marrow infiltration. 

 Four out of five were having fever, weakness and one patient had rash (Chickenpox),one had 

black colored stool and one had altered sensorium. 

 Two patients each with hepatosplenomegaly and lymphadenopathy were found. 

 Case IV an adult male with lymphadenopathy was HBsAg positive, and having history of 

blood transfusion. 

Only one patient had markedly raised LDH levels. 

All patients were anemic with hemoglobin was less than 4gm%. Moderate leucocytosis, and 

leucopenia was found in one patient each, although all patient had blasts in the range of 35-95% 

with typical morphology. 

 Thrombocytopenia was found in four cases and thrombocytosis in one patient.  

 LDH was markedly raised in case V. 

 Peripheral blood blast count was in the range of 28-85%. Blasts were large, pleomorphic, 3-4 

times the size of small lymphocytes with moderate to abundant agranular basophilic cytoplasm. 

Nuclei were round to oval with 1-3 prominent nucleoli. Few blasts in all cases showed cytoplasmic 

blebbing (figure 1) and also characteristic platelet budding in three out of five cases (figure 2). 

Cytoplasmic blebbing in blasts of all cases, cytoplasmic vacoulation was seen in three cases, nuclear 

clefting in one, auer rod in one while giant platelets and aggregates of blasts were found in case IV.  

 Bone marrow was very difficult to aspirate in two cases probably because of fibrosis which is 

common complication in these cases, two normocellular and three were hypocellular .Blasts were  in 

Features  Case I Case II Case III Case IV Case V 

Aspirate Difficult Difficult Easy  Easy  Difficult 

Cellularity  Hypocellular Normocellular Hypocellular Normocellular Hypocellualar 

Blasts 36 92 58 35 95 

Morphology of blasts  

a. Cytopl asmic 

     blebbing 

 

b. Cytoplasmic  

     vacuolation 

 

c. Nuclear 

     clefting 

 

d. Auer rods 

 

e. Platelet budding 

 

 

 

+ 

 

 

 

+ 

 

 

 

+ 

 

 

 

+ 

 

 

 

+ 

 

_ + _ + + 

 

_ 

 

 

+ 

 

 

_ 

 

 

_ 

 

 

_ 

 

_ + _ _ _ 

_ + + _ + 

Table 2: Bone Marrow Examination 
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the range 35%-95% of all nucleated cells with morphology  as seen in peripheral blood. 

Megakaryocytes were almost absent in 2 cases and markedly reduced in two. 

 Four out of five cases were PAS positive (cytoplasmic blebs) and all cases were MPO 

negative. 

 

DISCUSSION: AMKL is a rare leukemia accounting for 7-10% of Childhood AML (7) & 1-2 % of adult 

AML (8, 9) and have a poor prognosis.  

 Patients with Down syndrome have increased incidence of AMKL & have a good 

prognosis.(7). AMKL can arise denovo or secondary to post chemotherapy or progress from 

myeloproliferative neoplasm or MDS (1, 2, 3) In our study one patient 22 yrs male who was HBV 

positive, presented with fever & malena, also had lymphadenopathy & normal total leucocyte count 

but have 35% blasts with typical morphology. Platelet count was 9,00,000/cumm, platelets 

aggregates were also seen.He was transfused blood 3 times in the past.  

HCV is found with  increased risk of haemopoietic malignancies -ALL,RAEB, NHL & AML 

HBsAg is reported controversially , having no relation with hemopoietic malignancies to  increased 

risk of RAEB,CML with HBsAg Anti-HBcAg with AML(12) .However these increased risk are not 

statistically significant and number of cases are less so these findings need to be confirmed in larger 

case-controlled studies. 

 It is difficult to diagnose on the basis of morphology alone, needs immunophenotyping as 

gold standard, WHO classification needs cytogenetics too. However certain features like cytoplasmic 

blebbing, platelet budding, clustering of blasts may be useful for diagnosis (8 ).  

 MPO was negative in all cases, but cytoplasmic blebs were PAS positive. 

 

CONCLUSION: AMKL is a rare leukemia. Importance lies in their correct diagnosis in view of its 

prognostic implication. Not all cases are related with Down syndrome. Although 

immunophenotyping & cytogenetics are the gold standard, it is not available in all centres in our 

country. 

 Careful search for features like cytoplasmic blebbing, platelet budding, clustering of blasts 

&cytochemical PAS positivity for cytoplasmic blebs can help in correct diagnosis of AMKL.  

 In view of the HBV positivity discovered in one out of five patients, it is mandatory to screen 

all the patients of anemia, & leukemia for transfusion transmitted infection to assess the morbidity 

pattern. 

 I would like to extend special acknowledgements to Dr. V.K. Bhardwaj, Mr. Atul Shrivastava, 

Dr. Suhas Kothari , and technical staff Mr. K.P. Verma.  
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Figure 1-Blasts showing cytoplasmic 

blebbing 

 

FIGURE 2-Blasts showing characteristic  platelet budding 
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