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Case Report

Pure erythroid leukemia in a
polymyositis patient treated with
azathioprine
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Abstract

Acute erythroid leukemia, also known as acute myeloid leukemia-M6, may be associated with previous chemotherapy
or immunosuppressive therapy. For |0years, a 69-year-old Japanese female patient with pure erythroid leukemia (or
acute myeloid leukemia-Méb) was treated for polymyositis with 50—100 mg/day azathioprine. She complained of dyspnea
with low-grade fever and was diagnosed as having pure erythroid leukemia. Chromosomal analysis revealed a complex
karyotype abnormality, with the deletion of 5q, -6, -7 and addition of 11ql3. No morphological myelodysplastic changes
were observed in her bone marrow cells. In this study, azathioprine accumulation was considered to be associated with

the patient’s leukemogenesis.

Keywords

Acute myeloid leukemia, pure erythroid leukemia, erythroleukemia, polymyositis, azathioprine, myelodysplastic

syndrome

Date received: 6 June 2017; accepted: 2| March 2018

Introduction

Pure erythroid leukemia (PEL), a rare hematological
malignancy, is defined as the presence of >80% of prolif-
erating erythroblasts among all nucleated bone marrow
cells. According to the classification by the World Health
Organization in 2008, PEL is classified as acute myeloid
leukemia (AML) not otherwise specified.! In addition,
according to the French—American—British classification,
PEL is categorized as AML-M6b. The M6a subtype is sim-
ply known as acute erythroleukemia. AML-M6a accounts
for 2%—3% of all AML cases, whereas AML-M6b accounts
for only 1%.? Thus, PEL is considered to be rare, with a
prevalence of less than 1% of all AML cases. The two
erythroleukemia subtypes have similar features but differ-
ent pathogenesis.> AML-M6b is considered to have a
worse prognosis than AML-6a, with a median survival of
approximately 4 months,? because of its severe resistance
to chemotherapy and complex karyotypes that are fre-
quently observed after the progression of myelodysplastic

syndrome (MDS) to AML. AML-M6 cases may be associ-
ated with chemotherapy or immunosuppressive therapy.+”
Regardless of whether an antecedent diagnosis of MDS
has been established, complex karyotypes are prominent
characteristics of AML-M6, particularly of the AML-M6b
subtype.>8 In this study, a patient who developed AML-
M6b during long-term azathioprine treatment for polymy-
ositis was treated.

'Division of Hematology, Department of Internal Medicine, Faculty of
Medicine, Kagawa University, Miki, Japan

2Department of Laboratory Medicine, Kagawa University Hospital, Miki,
Japan

Corresponding author:

Osamu Imataki, Division of Hematology, Department of Internal
Medicine, Faculty of Medicine, Kagawa University, 1750-1 lkenobe,
Miki 761-0793, Kita, Kagawa, Japan.

Email: oima@med.kagawa-u.ac.jp

eI

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 License (http://www.creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial

use, reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and
Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/rtu
mailto:oima@med.kagawa-u.ac.jp

Rare Tumors

1

MG, X 100 ‘ ' '

Figure |. Bone-marrow finding in the patient. A number of
nuclear cells were 1.97 x 104/pL. Megakaryocyte were scanty.
Blast count was 0.2%. Proerythrocytes increased to 70.0% of all
nuclear cells, which were partially positive for PAS and negative
for peroxidase, ai-naphthyl butyrate esterase, and naphthol
AS-D chloroacetate esterase.
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Case presentation

A 69-year-old Japanese female was treated for polymyosi-
tis at our hospital. She received 50—100 mg/day azathio-
prine for 10years. The total estimated lifetime dose of
azathioprine was 297 g. During one of her outpatient clinic
visits, which occurred at 3 month intervals, she complained
of dyspnea with low-grade fever. Laboratory test results
indicated severe anemia (hemoglobin, 7.1 g/dL), leukocy-
topenia (white blood cell count, 1300/uL), and thrombocy-
topenia (platelet count, 10.0 x 104/uL). Bone marrow
aspiration results revealed prominent proliferation of eryth-
rocytes with 83% proerythroblasts. She was diagnosed with
PEL, also known as AML-M6b (Figure 1). Chromosomal
analysis revealed a complex karyotype abnormality, with
deletion of 5q, -6, -7 and addition of 11q13. The karyotype
of the patient’s leukemic cells was as follows:

45, XX, del(5) (q?), -6 add(6) (q21), -7, add(8) (p11.2), add(9)
(q13), add(11) (q13), add(11) (q13), -12, add(16) (q12.1),
add(16) (q24), der(19) add(19) (p13) add(19) (q13.1), +2 mar

No morphological myelodysplastic changes were
observed in the patient’s bone marrow cells. Induction
chemotherapy comprising idarubicin and cytosine arabino-
side was initiated soon after leukemia was diagnosed.
However, initial chemotherapy did not eliminate the leuke-
mic cells but only attenuated the proliferation of proeryth-
roblasts in the bone marrow to 67.0% of all nucleated cells.
Following chemotherapy induction, complications such as
acute heart failure, multiple intestinal ulcerations, and

progressive polymyositis symptoms developed. These
complications led to the discontinuation of chemotherapy,
and 96 days after diagnosis, the patient died owing to PEL.

The Institutional Review Board (IRB) of Kagawa
Medical University approved the case report and submis-
sion of medical literature. We obtained the approval from
the IRB (IRB approval No. H23-23).

Written informed consent was obtained from the patient
for publication of this case series and any accompanying
images.

Discussion

We assumed that the patient developed azathioprine-associ-
ated leukemogenesis. To date, only one case report of aza-
thioprine-associated acute erythroleukemia has been
published,® in which der(1;7) (q10;p10) was reported to be
the sole acquired cytogenetic abnormality. Furthermore,
only a single case report has been published regarding aza-
thioprine treatment for Crohn’s disease in a patient who
developed AML with multilineage dysplasia (World Health
Organization (WHO) classification).’ This case, which was
complicated by Crohn’s disease, showed a complex karyo-
type that included -7 and -13. The authors analyzed the
activity of thiopurine S-methyltransferase, which metabo-
lizes azathioprine, and found that the patient was a poor
metabolizer. Furthermore, the authors discussed the asso-
ciation between PEL pathogenesis and concurrent immuno-
suppressive therapy with azathioprine, myelodysplastic
changes, and monosomy seven karyotypes. They also dem-
onstrated that poor azathioprine metabolism is associated
with a subset of PEL with dysplasia.

In addition to azathioprine metabolism, the leukemo-
genic mechanism of azathioprine is an important issue. A
cytogenetic study of 75 patients with erythroleukemia
revealed no specific karyotype abnormality.? In this study,
an association between the subcategory AML-M6a and
MDS refractory anemia with excess blasts in transforma-
tion was observed. Moreover, the M6b subtype (PEL) har-
bored t(9;22) (q34;q11), that is, Philadelphia chromosome
translocation, in four of seven cases. Other PEL cases
revealed that the preexisting risks for PEL were chemora-
diotherapy exposure and antecedent MDS.® An investiga-
tion of secondary MDS cases after azathioprine treatment
revealed an association of MDS onset with the abnormal
karyotype of chromosome 7. Kwong et al.!! analyzed
three patients with AML who underwent azathioprine treat-
ment for autoimmune diseases; in addition, a comprehen-
sive review discussed the association between azathioprine
and AML."? The carcinogenic potential of azathioprine was
introduced and a strong association between therapy-
related MDS and chromosomal 7 abnormalities was sug-
gested. Thus, the leukemogenic mechanism of azathioprine,
which involved karyotyped events, was hypothesized.
In addition, autoimmune diseases increase the risk for
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hematological malignancies.!3 An association between aza-
thioprine and MDS/AML was etiologically determined in a
recent observational study,'* which demonstrated that aza-
thioprine increased the risk for myeloid neoplasms (MDS/
AML) by 7.05-fold in patients with autoimmune diseases.
The study also suggested that the effect of azathioprine on
MDS/AML was much stronger than that on autoimmune
diseases. In this study, the cytogenetic abnormalities
detected were characterized as karyotypes for MDS, includ-
ing 5q and -7. Although bone marrow cells showed no
apparent dysplastic changes, our case could be linked to
preexisting MDS. Knipp et al. reported a high frequency of
chromosomal aberrancies associated with MDS/AML-
Mo6b. MDS-based leukemogenesis is more closely associ-
ated with AML-M6b (PEL) than with AML-Mo6a.

How the use of azathioprine promotes the onset of leu-
kemia is a major concern. Among azathioprine-associated
MDS cases, the median treatment duration was 83 months
(range, 24-168 months), and the median cumulative aza-
thioprine dose was 253 g (range, 27-765 g).19 In this study,
azathioprine (accumulated dose of 297 g over 10 years) was
sufficient to contribute to the onset of PEL.!® However,
another study reported no significant association between
the duration of exposure to azathioprine and the onset of
MDS/AML; !4 the accumulated drug exposure was similar
between MDS/AML cases and controls. Therefore, the risk
threshold for the onset of leukemia was unknown. As a
result, azathioprine metabolism vulnerability in each
patient should be considered as a contributor to the onset of
MDS/AML.>

In conclusion, because case reports of PEL after azathio-
prine treatment remain scarce, we hope that our case report
will contribute to the discussion of azathioprine as a poten-
tial etiology of PEL.
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