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ABSTRACT

Secondary or therapy-related acute myeloid leukemia (t-AML) occurs as a complication of various chemothe-

rapy regimens. In pediatric age group, leukemia as a second malignancy after osteosarcoma treatment with doxo-

rubicin and cisplatin is relatively rare. A 15-year-old girl was admitted to our hospital with signs and symptoms of

leukemia. She had been treated one-year earlier with doxorubicin and cisplatin for osteosarcoma of the left femur.

The patient was diagnosed with acute monoblastic leukemia on the basis of bone marrow examination and immu-

nophenotype analysis. There were no cytogenetic abnormalities. The patient’s father had been diagnosed with pel-

vic chondrosarcoma, which suggested a familial susceptibility to cancer. We interpreted this as a rare case of t-

AML with normal cytogenetic analysis, and believe the disease was induced by the addition of platinum compo-

unds to a regimen including topoisomerase II inhibitors.
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ÖZET

Doksorubisin ve Sisplatinle Osteosarkom Tedavisi Ardýndan
Ýkincil Malignite Olarak Geliþen Akut Monoblastik Lösemi

Sekonder ya da tedaviye baðlý AML (t-AML) çeþitli kemoterapi rejimlerinin komplikasyonu olarak ortaya

çýkar. Pediatrik yaþ grubunda osteosarkom tedavisine sekonder malignite nadirdir. Onbeþ yaþýnda bir kýz çocuðu

hastanemize akut lösemi yakýnma ve bulgularý ile baþvurdu. Bir yýl öncesi sol femur osteosarkom tanýsý ile dok-

sorubisin ve sisplatin alan hastaya kemik iliði incelemesi ve immünfenotiplendirme ile akut monoblastik lösemi

tanýsý kondu. Sitogenetik anomali saptanmadý. Hastanýn babasý pelvik kondrosarkoma tanýsý almýþ olup, ailesel

yatkýnlýk düþünüldü. Biz bu olguyu sitogenetik anomalisi olmayan nadir bir t-AML olgusu olarak deðerlendirdik

ve nedeninin topoizomeraz II inhibitörleri içeren bir rejime platinum bileþikleri eklenmesi olduðuna inanmaktayýz.

Anahtar Kelimeler: Tedaviye baðlý lösemi, Sisplatin, Doksorubisin, Osteosarkom.
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INTRODUCTION

Leukemia occuring as a second malignancy after
treatment of childhood malignancy is well recogni-
zed[1]. In most instances, the disease is of myeloid li-
neage and develops after chemotherapy and radiation
therapy. The secondary leukemia known as therapy-re-
lated acute myeloid leukemia (t-AML) occurs as a
complication of various chemotherapy regimens. This
most often arises after leukemia and lymphoprolifera-
tive diseases and accounts for 10-20% of all AML ca-
ses[2]. The doxorubicin-cisplatin combination is a che-
motherapeutic regimen that is commonly used in cases
of osteosarcoma. Development of secondary leukemias
after treatment of ovarian cancer with these two agents
has been extensively reported and rewieved[3,4]. Howe-
ver, in pediatric age group, leukemia as a second ma-
lignancy in patients with primary osteosarcoma is rela-
tively rare, and only isolated cases have been repor-
ted[5,6]. We report a case of secondary acute monoblas-
tic leukemia that followed doxorubicin and cisplatin
treatment for osteosarcoma.

A  CASE  REPORT

A 15-year-old girl was referred to pediatric hema-
tology unit of our hospital with fever, abdominal pain,
pallor, and gingival hypertrophy. Fourteen months ear-
lier, she had had her left femur amputated due to oste-
osarcoma. She had received one presurgical cycle of
chemotherapy with doxorubicin and cisplatin (100
mg/m2 and 30 mg/m2, respectively) and three cycles
with the same agents and doses after amputation. The
patient had remained well and in remission for one-ye-
ar after the completion of chemotherapy, but then deve-
loped complaints of malaise, abdominal pain, and gin-
gival hyperthrophy. She was admitted to hospital with
these signs of acute leukemia. The family history reve-
aled that the girl’s father had undergone surgery for
pelvic chondrosarcoma four-years earlier. Physical
examination of the patient revealed aphthous stomati-
tis, gingival hypertrophy, abdominal tenderness and

splenomegaly. The peripheral blood findings were as
follows: Hemoglobin: 7.1 g/dL; white blood cell count:
232 x 109/L, with 98% of monoblasts in the differenti-
al count; platelet count 6 x 109/L. A bone marrow exa-
mination revealed hypercellularity with > 95% monob-
lasts. Immunophenotype analysis revealed: CD 13,
38.4%; CD 11B, 82.7%; CD 33, 98.6%; CD 45,
96.3%; CD 14, 50.7%. Based on these findings, she
was diagnosed with acute monoblastic leukemia
(AML-M5). Cytogenetic analysis revealed a 46 XX ge-
notype with no chrosomal abnormalities. Other labora-
tory testing revealed elevated levels of blood urea nit-
rogen (56 mg/dL); creatinine (2.57 mg/dL), uric acid
(25.1 mg/dL). The initial treatment was forced alkali
diuresis and oral allopurinol. When the patient’s uric
acid values normalized and the WBC count dropped
below 40 x 109/L, she was started on a remission in-
duction protocol with prednisolone, cytosine arabinosi-
de (ara-C) and daunorubicin. However, after 3 days of
treatment the patient developed severe neutropenia and
sepsis. She died 10 days later.

DISCUSSION  

Many reports have identified acute leukemia as the
most frequent therapy-related malignancy. The inci-
dence of t-AML has increased in recent years due to
long survival and intensive chemotherapy and irradiati-
on protocols. Secondary leukemias have generally be-
en divided into two groups: Those following treatment
with alkylating agents, and those following topoisome-
rase inhibitor therapy. Alkylating agents are the main
agents associated with the increased incidence of se-
condary leukemia. Cases that develop after exposure to
these agents typically have a long latency period (5 or
more years), are often preceded by a myelodysplastic
syndrome (MDS) phase, and frequently show deleti-
ons or loss of chromosomes 5 and 7 on cytogenetic
analysis[7]. In contrast, leukemias that follow exposu-
re to topoisomerase II inhibitors usually have a short
latency period (6-months-5-years), are not associated
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with a prior MDS phase, and have monocytic or mye-
lomonocytic morphology[8,9]. In our patient, the treat-
ment-leukemia interval was relatively short in accord
with topoisomerase II inhibitor induced secondary le-
ukemia. The chemotherapy protocol that had been used
was a doxorubicin-cisplatin combination. The most im-
portant mechanism of doxorubicin cytotoxicity is inhibi-
tion of topoisomerase II which results in breakage of
DNA strands[10]. Cisplatin is a heavy metal complex
that induces tumor cell death by cross-linking DNA
strands in a manner analogous to that induced by alky-
lating agents. Reactive aquated intermediates form di-
rectly within cells and those intermediates covalently
bind to DNA leading to DNA cross-links[11]. It is assu-
med that the addition of alkylating agents and platinum
compounds to regimens containing topoisomerase II
inhibitors may produce cumulative DNA damage suffi-
cient to induce secondary leukemia[12].

The occurence of a second malignant neoplasm in
patients treated for osteosarcoma has become an area
of increasing concerns[13-18]. Bacci et al reported five
patients who had a second neoplasm that was diagno-
sed 1 to 12 years (median, 6.1 years) from the begin-
ning of treatment[19]. Two of these tumors were a
lymphoblastic acute leukemia that became manifest 12
and 16 moths from the start of treatment. They were
treated for the leukemia and were alive and free of di-
sease 8 and 10 years after the last treatment. The treat-
ment-leukemia interval and the chemotherapy regimen
and dosage were almost the same in our patient, but the
leukemia was the monoblastic type. In 1988, Orazi et
al reported a child who developed acute monoblastic
leukemia 2 years after chemotherapy for osteogenic
sarcoma[6]. In this case, cytogenetic study showed a
hyperdiploid complex pattern in all metaphases with
48XY, dup 1 (q12), +3, +9. Demuynck et al reported a
similar case of t-AML with t(8;16) (p11;p13) follo-
wing anthracycline-based therapy for nonmetastatic
osteosarcoma[20]. The literature also documents cases
of t-AML with no cytogenetic abnormality[21,22]. Simi-
larly, the cytogenetic analysis in our case revealed no

abnormalities. However, the fact that the patient’s fat-
her had pelvic chondrosarcoma suggested a familial
cancer susceptibility, which points to the need for furt-
her genetic evaluation.

In conclusion, if patients treated for primary malig-
nancies were followed up more closely, more patients
with therapy-related leukemia would be detected. As
this patient with normal cytogenetic analysis is one of
the rare cases of AML in the literature suspected to be
related to doxorubicin and cisplatin treatment for oste-
ogenic sarcoma, clinicians must be wary of leukemo-
genic potential of these agents. This case and careful
follow-up of others that follow similar courses might
help the confirm the hypothesis of cisplatin-related or
doxorubicin-related secondary leukemias.
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