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Abstract

Tanyildiz HG, Malbora B, Yesil S, Candir MO, Bozkurt C, Sahin G. Vitamin B12 Deficiency Mimicking Acute
Leukemia in a Child. Deficiency of vitamin B12 is an important cause of megaloblastic anemia and bone marrow
depression. Morphological and functional changes in bone marrow are observed related with vitamin B12 deficiency.
Most importantly dysplastic changes can be mistaken as myelodysplastic syndrome or acute leukemia. In adult
cases of vitamin B12 deficiencies mimicking acute leukemia were reported. Our case is an alerting example of
vitamin B12 deficiency in children mimicking acute leukemia with dysplastic findings.
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Introduction

Deficiency of vitamin B12 is an important cause of megaloblastic
anemia and bone marrow depression. Common symptoms of
anemia like fatigue, pallor, anorexia and neurological disorders such
as dementia, ataxia and neuropathies are clinical manifestations of
vitamin B12 deficiency [1]. Pancytopenia can be seen as a result of
ineffective DNA synthesis. Increased levels of Mean Corpuscular
Volume (MCV), hyper segmentation of neutrophils, reticulocytocis,
leukopenia and thrombocytopenia are other hematological findings
[2]. Hyper cellularity, blastic differentiations and chromosomal
abnormalities in cases presented with pancytopenia can be
misdiagnosed with myelodysplastic syndrome or acute leukemia by
clinicians. In adults cases of vitamin B12 deficiencies mimicking acute
leukemia were reported. However, there is no case has been reported
in childhood. We present a patient referred to our hospital as Acute
Myeloblastic Leukemia (AML) previously and improved outcomes in
terms of blastic changes on peripheral blood smear and pancytopenia
after vitamin B12 supplementation.

Case Report

Fifteen years old male patient presented to our hospital because
of dizziness started 3 months ago in addition to progressive fatigue
and weakness for the past month. Weight loss and night sweating
were also noted. Physical examination revealed pallor of skin and
laboratory results were consisted with pancytopenia (hemoglobin
[Hb] 5.1 g/dL, MCV 80 fL, MCH 21.6 pg, MCHC 31 g/dL, RDW
22%, leukocyte 1.5x10°/L, neutrophil 0.47x10%/L, thrombocyte
72x10°/L). He was a vegetarian. Peripheral blood smear revealed
that 32% neutrophil, 56% lymphocyte, 4% monocyte, 8% eosinophil
besides 4 normoblast. Macrocytosis, anisocytosis, polychromasia
and neutrophil hypersegmentation were seen. Biochemical results
including total bilirubin, 2.2 mg/dL; direct bilirubin, 0.3 mg/dL;
AST, 193 U/L; ALT, 87 U/L; LDH, 10,148 U/L; haptoglobin, 10 mg/
dL (36-195) and reticulocyte 3% were identified. Hepatitis A, B, and
C virus, HIV, EBV, CMV, and Parvovirus serology were negative
and vitamin B12 levels were decreased (80 pg/mL; normal range 200-
1510). Folic acid, methylmalonic acid, urine and blood amino acid
levels were in normal range but homocystein level was increased (139
pmol/L; normal range, 0-12). Examination of bone marrow aspiration
showed hypercellular. Dysplastic normoblasts with double nucleus and
megaloblastic erythrocytes were seen. Promyelocyte 2%, myelocyte
17%, metamyelocyte 27%, neutrophil 16%, lymphocyte 6%, monocyte
8%, blast 24% (the blebbed monoblastoid cells are characterized by
uncondensed, immature chromatin with prominent nucleoli and

vacuolated cytoplasm), early erythroblast count 73, normoblast count
28 (Figure 1a). Myeloperoxidase was negative immunohistochemically.
Flow-cytometric (tdt was negative) and cytogenetic analysis were
unremarkable in terms of acute leukemia. We performed FISH for
monosomy 7 and del 7q differential diagnosis of MDS. We thought
that dysplastic changes were related with vitamin B12 deficiency
and we also started cyanocobalamine. In first week of the treatment
laboratory results were Hb 8.6 g/dL, leukocyte 2.3x10°/L, neutrophil
0.58x10”L, thrombocyte 139x10%L, LDH 1997 U/L, homocysteine 14.6
pmol/L, ferritin 27.3 ng/mL and in third mounth of the treatment the
same laboratory parameters were Hb 14.1 g/dL, leukocyte 6.4x10°/L,
neutrophil 3.81x10°/L, thrombocyte 307x10°/L, homoscysteine 13.7
pumol/L, ferritin 5.7 ng/mL, LDH 134 U/L. According to these results
6 mg/kg oral ferrous sulfate was started (Table 1 and Figure 1b). We
performed second bone marrow aspiration and saw the disappearance
of blasts. After B12 replacement with performed bone marrow
aspiration we excluded the co-presence of MDS (Figure 2).

Figure 1: a. Bone marrow aspiration shows that the blebbed monoblastoid
cells (black arrows) are characterized by uncondensed, immature chromatin
with prominent nucleoli (black arrowheads) and vacuolated cytoplasm (white
arrows). b. After replacement of B12 treatment, disappearance of abnormal
cells.
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Duration Hb WBC

(g/dL) (x10°/L)
5.19 1.5 0.48
8.64 23 0.58
14.21 6.4 3.81

Neutrophil
(x10°/L)

On admission

First week of treatment

Thirth month of treatment

Ferritin
(ng/mL)

Platelet LDH Homocysteine
(x10°/L) (U/L) (umol/L)

71 10148 139 100.6
139 1997 14.6 27.3
307 134 13.7 5.7

Table 1: Laboratory values on diagnosis, first week and third month of vitamin B12 treatment.
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Figure 2: Graphic of recovery of hematological parameters.

Discussion

In adults, although there are many case reports about vitamin B12
deficiency mimicking acute leukemia or myelodysplastic syndrome
(MDS), this situation is uncommon in childhood. Randhawa et al. [3].
reported 66 years old male pancytopenia patient presented with fatigue
and pallor. Maturation of precursor erythroid cells was discontinued
and ratio of myeloid/erythroid was decreased. Flow-cytometry
results of bone marrow were inconclusive about acute leukemia and
lymphoproliferative malignancy also monosomy 5/del(5q), monosomy
7/del (7q) and trisomy 8 were negative. Although vitamin B12 level
was low and biopsy of bone marrow result was consistent with MDS,
pancytopenia and pernicious anemia were improved by vitamin B12
supplementation.

Aitelli et al. [4] reported two cases of vitamin B12 deficiency
mimicking acute leukemia and AML cytogenetic results were not
consist with acute leukemia. Clinical findings were improved by vitamin
B12 supplementation. The second pancytopenia case was considered
initially as MDS and AML because of having increased numbers of
blasts and LDH levels with hyper cellular bone marrow but normal
results of flow-cytometry and cytogenetic analysis accompanying
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decreased levels of vitamin B12 confirmed diagnosis of pernicious
anemia. In our pancytopenic case, vitamin B12 levels were decreased
and blastic differentiations mimicking AML were observed also flow-
cytometry and cytogenetic results were in normal range. Vitamin B12
plays an important role in synthesis of DNA and cell division so its
deficiency causes megaloblastic changes in bone marrow. Atypical
presentations challenging for diagnosis, bone marrow examination
can be used but clinicians must be alert about blastic differentiations
mimicking acute leukemia [5].

In conclusion, vitamin B12 deficiency should be considered as a
differential diagnosis in all patients suspected with MDS and AML.
Methylation of homocysteine to methionine is decreased and levels of
homocysteine is increased in case of vitamin B12 deficiency. According
to this knowledge increased levels of homocysteine may support
vitamin B12 deficiency in laboratory [6]. Vitamin B12 supplementation
causes normalization of homocysteine levels. Suspicious of MDS or
leukemia measurement of vitamin B12 and homocystein levels would
be better before performing bone marrow biopsy, flow-cytometry and
cytogenetic analysis. After replacement of B12 treatment bone marrow
should be checked for disappearance of blasts and accompanied MDS
with blasts.
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