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To the editor,

There has been considerable progress in supportive therapy and care strategies for patients with cancer, but
nutritional problems may still arise during treatment 1. Herein, we report on a 4-year-old boy who was diag-
nosed with B-cell precursor acute lymphoblastic leukemia (BCP-ALL). Complete remission was achieved and
maintained. Eight months later, he underwent late intensification treatment, which contained three cycles
of methotrexate 500 mg/m2. BM examination scheduled before he went into the maintenance phase showed
erythroid dominance and apparent dysplasia, including megaloblastic change, multinuclearity, karyorrhexis,
and nuclear budding, and a few Howell-Jolly bodies were noted in the cytoplasm of some erythroid cells (Fig-
ure 1). Myelodysplastic syndrome (MDS) was suspected because he had received several anti-leukemic drugs
that could induce treatment-related MDS. These morphological changes are seen in folate and/or cobalamin
deficiency, which might be mistaken for MDS or acute leukemia 2, 3. The laboratory investigations (Table
S1) revealed a decreased serum cobalamin level of 145 pg/mL, indicating that the erythroid dysplasia was
due to cobalamin deficiency. Oral replacement therapy of mecobalamin, 500 μg/day, was started. Ten days
later, BM examination revealed that the erythroid dysplasia had mostly disappeared. The final diagnosis
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was erythroid dysplasia caused by cobalamin deficiency. The patient subsequently underwent maintenance
treatment and has remained in CR.

A characteristic feature of cobalamin deficiency is nuclear-cytoplasm asynchrony in erythroid maturation,
whereby maturation of the nucleus is delayed relative to that of the cytoplasm because cobalamin is essential
for DNA synthesis 4, 5. Cobalamin deficiency is very rare in childhood, and is seen mainly in children
with inadequate intake, breast-feeding infants with a cobalamin-deficient mother, and those with congenital
malabsorption4, 5. The occurrence of cobalamin deficiency in the middle of the ALL treatment is extremely
rare for the pediatric patients who can take orally and developing normally. In pediatric ALL patients,
the existence of cobalamin deficiency before treatment was reported 6,7, but there is almost no report
about cobalamin deficiency during treatment. We could not find any factors which might induce cobalamin
deficiency. However, it was possible that the repeated episodes of BM suppression, the recovery from which
required more cobalamin for maturation of blood cells, and accumulation of anorexic episodes a caused by
administration of anti-leukemic drugs and treatment complications might have led to a gradual decrease in
his serum cobalamin level, culminating in cobalamin deficiency. Cobalamin deficiency requires parenteral
or oral replacement therapy 4, 8. It is reported that response to replacement is rapid (within 5 days) and
megaloblastic anemia can be corrected in 6-8 weeks 4,5. However, the erythroid dysplasia in BM resolved
almost completely after 10 days of cobalamin replacement, and improvement in both peripheral blood (Table
S1) and BM were clearly achieved in our patient. Although there have been reports of improved laboratory
data in peripheral blood 2,4, 5, there are few descriptions on findings in BM 9. Although there has been
considerable progress in supportive therapy and care strategies for children with cancer, their nutritional
status should be monitored carefully during treatment.
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Figure legend

Figure 1. Morphological features in bone marrow. Bone marrow aspirate showing erythroid dysplasia (May-
Grunwald-Giemsa staining, original magnification ×1,000), megaloblastic change with nuclear cytoplasmic
asynchrony in erythroblasts (a-d, solid arrows), multinuclear erythroblasts (a, c, d, dashed arrows), Howell-
Jolly bodies (b, c, d, triangles), and nuclear budding (b, asterisk).
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