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Abstract 

Megaloblastic anemia in childhood has been most frequently due to lack of 

vitamin B12 or due to defects in their metamorphosis.B12 deficiency causes 

demyelinating nervous system disease, dementia, psychiatric illness, anemia, 

vascular occlusions, suppressed immune system, and bone marrow 

failure.Untreated B12 deficiency can cause hypercellular and dysplastic bone 

marrow, which can be mistaken for signs of acute leukemia. In adult many cases 

of vitamin B12 deficiencies mimicking acute leukemia were reported. As our case 

is an alarming example of vitamin B12 deficiency in children mimicking acute 

leukemia with dysplastic findings, efforts have been constituted to describe this 

rare event as the same is usually misdiagnosed. 

Key words: B12; Acute leukemia; Hypersegmented neutrophils, Megaloblastic 

anemia, Myelodysplastic Syndrome (MDS), Acute Myeloblastic Leukemia (AML). 

INTRODUCTION 

Vitamin B12 deficiency has been mostly pushed aside for many decades by physicians and 

members of the health care team.Current literature reports that B12 deficiency strikes 16% of 

the population of America[1] and 75% of urban populations in India[2]. The overall prevalence 

of vitamin B12 deficiency in children were 7.7%[3,4].The common symptoms of anemia like 

fatigue, pallor, anorexia and neurological disorders such as dementia, ataxia and neuropathies 

are clinical manifestations of vitamin B12 deficiency [5]. Pancytopenia can be viewed as a 

consequence of ineffective DNA synthesis[6]. Leucocytosis can be a manifestation of vitamin B12 

deficiency[7]. Deficiency of vitamin B12 is an important cause of megaloblastic anemia and bone 
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marrow depression and it has also been associated with disordered hematopoiesis and 

dysfunctional immune response leading to increased susceptibility to infections [8].Increased 

levels of Mean Corpuscular Volume (MCV), hypersegmentation of neutrophils, reticulocytosis, 

leukopenia or leukocytosis, and thrombocytopenia are other hematological findings [9]. 

Hypercellularity, blastic differentiations, and chromosomal abnormalities in cases presented 

with pancytopenia can be misdiagnosed with myelodysplastic syndrome or acute leukemia by 

clinicians[3]. Hematological abnormalities reported such as anemia, leukopenia, 

thrombocytopenia, macrocytosis and hypersegmented neutrophils. Roughly 10% of the patients 

have life-threatening hematological manifestations with documented symptomatic 

pancytopenia (5%), 'pseudo' thrombotic microangiopathy (Moschkowitz; 2.5%), severe anemia 

(defined as Hb levels <6 g/dl; 2.5%) and hemolytic anemia (1.5%) [10]. Elevated homocysteine 

levels denote vitamin B12deficiency [11].Though the number of instances of vitamin B12 

deficiency mimicking as acute leukemia has been described in adults so far, only one case [12] 

in children has been reported till date.We face a patient referred to our hospital as acute 

leukemia previously and improved outcomes in terms of clinical & hematological parameters 

after vitamin B12 supplementation. 

 

CASE REPORT 

 
Dipesh, a third edict, one-year-oldHindu male baby boy from Senamal, Jharusuguda, Odisha 

born out of a second degree consanguineous marriage presented to our hospital with chief 

complain oflow grade, intermittent fever for 10 days, progressive paleness for 10 days for which 

he had already received 3 units of whole blood transfusionat peripheral hospital& reddish 

patches all over body, black coloured stools for 5 days. The kid was also having dizziness started 

2 months ago in addition to progressive fatigue and weakness for the past month.Past history, 

perinatal history & developmental history was normal, fully immunized as per national 

schedule. No h/o sickle cell disease, thalassemia or any other chronic diseases in parents or 

kin.The other siblings are getting along good. On examination, the baby was found to have stable 

vitals, but with severe pallor &generalized lymphadenopathy(three lymph nodes measuring 1.5-

2 cm each, non-tender and non-matted, palpable one in the left inguinal region & other two in 

the right axillary region) with multiple purpura &petechiae all over the body.The baby is found 

to be underweight (wt for age is < 3rd percentile, WHO). Both liver and spleen were 4 cm 

enlarged below right and left costal margins respectively. The rest of the systemic examination 

was within the normal limits. Thus, with a provisional diagnosis of acute leukemia, patient was 

referred to us. 

Our initial complete blood count pictures revealed bicytopenia with neutrophilic leucocytosis 

[Hb: 3.6 gm%, TLC: 54.6×109/L,Platelet Count:56×109/L, Neutrophil count 21.84×109/L, 

Reticulocyte count: 15%,RDW: 13.1%MCV: 107.6fl, MCH: 29.5 pg, MCHC: 36 g%]. 
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Peripheral blood smear (Figure 1b) revealed 40% neutrophil,14% lymphocyte,1% 

eosinophil, basophil 3%, promyelocyte 05%, myelocyte 25%, metamyelocyte& band form 12% 

besides normoblast. macrocytosis, anisocytosis, hypochromasia, polychromasia and neutrophil 

hyper segmentation, 10 % atypical lymphocytes, target cells, teardrop cells, few cells show 

basophilic stippling with Cabot ring and grossly reduced platelets. To rule out secondary 

systemic causes of macrocytosis, LFT, PT-INR & thyroid function tests were performed which 

were normal.RFT, stool& urine routine examination was within normal range. Hb 

electrophoresis was of AA verity & HPLC of the patient & parents were normal. 

 Other biochemical analysis showing LDH 8632 U/L and haptoglobin 17 mg/ dL (36-

195). Hepatitis A, B, and C virus, HIV, EBV, CMV, and Parvovirus serology were negative Since 

the investigations done so far suggested the potential cause of macrocytosis being megaloblastic 

anemia, we planned to assess serum vitamin B12& folate levels.Serum vitamin B12 level was 

found to be decreased (102 pg./ml; normal range 211 – 911 pg. / ml, CLIA method). Folic acid, 

methylmalonic acid, urine and blood amino acid levels were in normal range but serum 

homocysteine level was increased (128.6 µmol/L; normal range, 0-12). 

 

 

 
Examination of bone marrow aspiration cytology (Figure 1a) reveals hypercellular 

marrow with accelerated erythropoiesis with megaloblastic change, slightly accelerated 

granulopoiesis, M: E ratio: 1:1,reduced megakaryocytes, no lymphoblast or foreign cells, mitosis 

present, presence of early erythroblast (73/100) & normoblast (80/100), promyelocyte 2%, 

myelocyte 17%, metamyelocyte 27%, neutrophil 16%, lymphocyte 6%, monocyte 8%, blast 

24% (characterized by prominent nucleoli and vacuolated cytoplasm). Myeloperoxidase was 

negative immunohisto- chemically.Flow cytometric and cytogenetic analysis were 

unremarkable in terms of acute leukemia. FISH assay for monosomy 7 and del 7q was negative. 

 

 
Though initially thought to be a case of acute leukemia, the case appears to have megaloblastic 

anemia& the patient was started with inj. Methylcobalamine 1000 mcg per day for 7 days f/b 

once weekly for 1 month f/b once monthly. Since the patient was very poor, further 

investigations to establish the cause of vitamin B12 deficiency could not be done.  On follow up, 

patient’s hematological (Figure - 2)& clinical profile gradually improved.In first week of the 

treatment laboratory results were Hb 7.2 g/dL, leukocyte 18.33×109/L, neutrophil10.26×109/L, 
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MCV 93 fl, thrombocyte 126×109/L, LDH 2118 U/L, homocysteine 13.8 µmol/L, ferritin 26.8 

ng/mL, reticulocyte count 8% and in firstmonth of the treatment the same laboratory 

parameters were Hb 10.1 g/dL, leukocyte 8.8×109/L, neutrophil 4.8×109/L, MCV 86 fl, 

thrombocyte 267×109/L, homocysteine 12.7 µmol/L, ferritin 5.2 ng/mL, LDH 112 U/L, 

reticulocyte count 2.7%(Table - 1). We had planned to perform second bone marrow aspiration 

but could not be done due to lostfollow up. 

 

DISCUSSION  

Though at that place are many case reports in adults about vitamin B12 deficiency mimicking 

acute leukemia or myelodysplastic syndrome (MDS), this situation is uncommon in childhood. 

Randhawa et al. [13] reported 66 years old male pancytopenia patient presented with fatigue 

and pallor. Although vitamin B12 level was low and biopsy of bone marrow result was consistent 

with MDS, pancytopenia, and megaloblastic anemia were improved by vitamin B12 

supplementation. Aitelli et al. [14] reported two cases of vitamin B12 deficiency mimicking acute 

leukemia and AML. Clinical findings were improved by vitamin B12 supplementation. Tanyildiz 

H G et al.[12]reported a 15-year-old male child presenting as pancytopenia which was 

considered initially as MDS & AML because of having increased numbers of blasts and LDH 

levels with hypercellular bone marrow but normal results of flowcytometry and cytogenetic 

analysis accompanying decreased levels of vitamin B12 confirmed diagnosis of vitamin B 12 

deficiency.Furthermore, serum homocysteine level was also elevated markedly. The clinical 

&hematological findings were also improved by vitamin B12 supplementation.  

Our present case initially referred to us as acute leukaemia (AML) as evidenced by the physical 

examination, blood parameters revealing bicytopenia& increased LDH levels, peripheral smear 

examinations was equivocal (showingincreased numbers of blasts and atypical cells and also 

hypersegmented neutrophils), examination of bone marrow aspiration cytology reveals 

hypercellular marrow with accelerated erythropoiesis with megaloblastic changes which was 

supported by low serum vitamin B12 level, high serum homocysteine level & negative flow 

cytometry / cytogenetic analysis which was improved after vitamin B12 supplementation. 

Vitamin B12 acts as a significant part in the synthesis of DNA and cell division so its deficiency 

causes megaloblastic changes in bone marrow[15].Atypical presentations challenging for 

diagnosis, bone marrow examination can be used but clinicians must be alert about blastic 

differentiations mimicking acute leukemia[16].  

 

CONCLUSION  

Vitamin B12 deficiency should be counted as a differential diagnosis in all patients suspected 

with acute leukemia. Methylation of homocysteine to methionine is decreased and levels of 

homocysteine are increased in case of vitamin B12 deficiency. Agreeing to this acquaintance 

increased levels of homocysteine may support vitamin B12 deficiency. Vitamin B12 

supplementation causes stabilization of homocysteine levels. In suspectedleukemiacases, 

measurement of vitamin B12 and homocysteine levels would be healthier before performing a 

bone marrow biopsy, flowcytometry and cytogenetic analysis. After replacement of B12 

treatment bone marrow should be checked for the disappearance of blasts.This is the second 

event in the childhood age group reported so far because of its extremely atypical presentation 

and physicians should be cognizant of this atypical presentation in any child with clinical 

characteristics of acute leukemia. 
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