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Azathioprine-induced Myelodysplasia Mimicking Myelodysplastic 
Syndrome
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An 81-year-old man suffering from autoimmune hepatitis, 

who had been on prednisolone (10–20 mg/day) and azathio-

prine (AZA) (50 mg/day) for about 5 months, was diagnosed 

with macrocytic anemia during a routine examination. Before 

treatment with prednisolone and AZA, complete blood count re-

vealed a white blood cell count of 9,780/μL, hemoglobin level 

of 11.7 g/dL with a mean corpuscular volume of 91.9 fL (nor-

mal range, 80–99 fL), and platelet count of 18.4×104/μL. Five 

months after treatment with prednisolone and AZA, complete 

blood count revealed a white blood cell count of 6,180/μL, he-

moglobin level of 7.2 g/dL with a mean corpuscular volume of 

109.1 fL, and platelet count of 17.5×104/μL. Serological tests 

revealed iron level of 116 μg/dL (normal range, 40–190 μg/

dL), free thyroxine level of 1.10 ng/dL (normal range, 0.9–1.70 

ng/dL), vitamin B12 level of 462 pg/mL (normal range, 

233–914 pg/mL), folic acid level of 7.4 ng/mL (normal range, 

3.6–12.9 ng/mL), and anti-DNA antibody (Ab) level of <1.7 

IU/mL (normal value, <6.0 IU/mL). The results of tests for 

antivirus immunoglobulin M (IgM) Ab were negative for anti-

parvovirus B19 IgM Ab, anti-Epstein-Barr virus capsid antigen 

IgM Ab, and anti-cytomegalovirus IgM Ab. Bone marrow as-

piration revealed a normocellular bone marrow. The aspiration 

smear revealed a neutrophil with hypersegmentation (Fig. 1), an 

erythroblast with a bilobulated nucleus (Fig. 2A), an erythro-

blast with abundant cytoplasm and a multilobulated nucleus (Fig. 

2B), an erythroblast with a multilobulated nucleus and Howell-

Jolly bodies (Fig. 2C), an erythrocyte with abundant cytoplasm 

and Howell-Jolly bodies (Fig. 2D), and a megakaryocyte with 

separated nuclei (Fig. 3). However, no chromosomal aberrations 

were observed. Based on these findings, vitamin B12 or folic 

acid deficiency, viral infections, and systemic lupus erythemato-

sus that led to anemia with myelodysplasia were not diagnosed. 

Considering AZA-induced hematopoietic disorder, AZA treat-

ment was discontinued, leading to normalization of macrocytic 
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Fig. 1. The bone marrow aspiration smear reveals a neutrophil with 
hypersegmentation (Wright-Giemsa stain, ×1,000).
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anemia over a 4-month period. Therefore, it appeared that 

AZA cessation alleviated the patient’s macrocytic anemia.

AZA, a recognized carcinogen, is widely used in patients 

with autoimmune diseases and is associated with the develop-

ment of therapy-related myelodysplastic syndrome (MDS) and 

acute myeloid leukemia. It has been reported that AZA had 

been administered for 6 to 192 months (median, 65 months) 

to a cumulative dose of 19 to 750 g (median, 146 g), before 

therapy-related MDS and acute myeloid leukemia developed 

[1]. Moreover, MDS following treatment with AZA is associated 

with aberrations of chromosome 7 [2,3]. In the present case, 

AZA had been administered for only 5 months to a cumulative 

dose of 7.6 g. At the same time, no chromosomal aberrations 

were observed during this period. Based on these findings, the 

patient was finally diagnosed with AZA-induced myelodyspla-

sia, not AZA-related MDS. Although bone marrow aspiration 

was not carried out again, this myelodysplasia was thought to be 

transient. 

Thus, clinicians should take notice of AZA-induced myelo-

dysplasia mimicking MDS because it can be safely treated with 

drug withdrawal. 
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Fig. 2. (A) The bone marrow aspiration 
smear reveals an erythroblast with a bi-
lobulated nucleus. (B) The bone marrow 
aspiration smear reveals an erythroblast 
with abundant cytoplasm and a multi-
lobulated nucleus. (C) The bone marrow 
aspiration smear reveals an erythro-
blast with a multilobulated nucleus and 
Howell-Jolly bodies. (D) The bone marrow 
aspiration smear reveals an erythrocyte 
with abundant cytoplasm and Howell-
Jolly bodies. (A-D) Wright-Giemsa stain, 
×1,000.

Fig. 3. The bone marrow aspiration smear reveals a megakaryocyte 
with separated nuclei (Wright-Giemsa stain, ×1,000).


