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Abstract
Capecitabine is an oral chemotherapy that is used to treat several cancer types, including 
breast, gastrointestinal, hepatobiliary, and ovarian. The use of antimetabolites in cancer  
therapy has generally not been associated with leukemogenesis. In this report, we demon-
strate a case of capecitabine-related acute myeloid leukemia that was diagnosed 16 months 
after the completion of treatment for early-stage colon cancer, by a complex chromosome 
analysis 48,XY,6,del(7)(q22),+8,+13,t(13;17)(q12;p13),t(13,21)(q12;122),+mar [Gazi Med J. 2018 
Jan;29(1):57–58]. This is the first report to our knowledge of the development of t-AML in a 
patient with early-stage colon cancer that was caused by capecitabine. We should use 
capecitabine with caution. Further studies are essential to investigate capecitabine-triggered 
leukemogenesis.
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Introduction

Colon cancer is one of the most common cancers in both males and females. Antimetabo-
lites such as 5Fu and capecitabine are both commonly used in the treatment of colorectal 
cancer [1]. Capecitabine is an oral prodrug of 5FU that disrupts cellular metabolism by inhib-
iting nucleic acid production. The most common hematologic side effects of antimetabolites 
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are anemia, neutropenia, lymphopenia, and thrombocytopenia [2]. Therapy-related acute 
myeloid leukemia (t-AML) related to the use of antimetabolites is uncommon and is more 
associated with alkylating agents and topoisomerase II inhibitors. Here, we discuss a patient 
who was treated with capecitabine as adjuvant chemotherapy for early colon cancer who 
developed acute myeloid leukemia.

Case Presentation

A 59-year-old Thai male with no prior medical history or a family history of cancer 
presented with intermittent mucous bloody stool. He had no significant weight loss. He 
underwent a colonoscopy, which was significant for a mass in his descending colon with 
luminal narrowing. A colonic biopsy done at that time confirmed adenocarcinoma. A left 
hemicolectomy was done within 2 weeks. The pathology report confirmed moderately differ-
entiated adenocarcinoma pT4N0/13 Mo. He started capecitabine 1,250 mg/m2/day for 8 
cycles for 6 months. The capecitabine dose was reduced to 1,000 mg/m2/day at the second 
cycle due to side effect of grade 3 palmar-plantar erythrodysesthesia. After he completed 
adjuvant chemotherapy, he did well and had a regular follow-up every 3 months. He was still 
in complete remission; 16 months later, he came to the hospital with a low-grade fever, cough, 
and fatigue. His complete blood count was significant for pancytopenia, and myeloblasts were 
observed in his peripheral blood smear. He was diagnosed with bacterial pneumonia and 
sepsis. We treated him with empiric intravenous meropenem 1 g every 8 h. His bone marrow 
study was significant for 20% myeloblasts, and his chromosome study showed a complex 
chromosome 48,XY,6,del(7)(q22),+8,+13,t(13;17)(q12;p13),t(13,21)(q12;122),+mar [3]. The  
patient’s hospital course was complicated by severe sepsis, and the patient expired 20 days 
after he was admitted.

Discussion

t-AML is rarely reported in relation to the treatment of colon cancer. The prognosis of 
t-AML caused by cancer treatment is grim. The incidence of t-AML is <1%, and its onset can 
vary from 1 to 10 years after chemotherapy [4]. A recent report from a Swedish leukemia 
registry found that treatment at a younger age tends to be highly prognostic of a secondary 
AML [5]. While there are some genetic features related to t-AML, such as a TP53 mutation, 
chromosome 5 or 7 abnormalities, and complex cytogenetics, the overall triggering mech-
anism is unknown [6, 7]. Alkylating agents, radiotherapy, topoisomerase drugs, and other 
antitubulin agents tend to increase the risk of t-AML [7]. The onset of t-AML after treatment 
with alkylating agents is 4–7 years, and the chromosomal abnormalities of t-AML in these 
cases are often more complex than those seen in patients with de novo AML. These abnor-
malities involve chromosome 5 and/or 7 in 70–90% of patients [6, 8]. In contrast, the onset 
of t-AML following treatment with topoisomerase-related drugs is only 2–3 years, and the 
chromosomal abnormalities seen in these cases are translocations involving chromosome 
segments 11q23, 17q21, and/or 21q22, which involve the MLL gene [8]. Capecitabine is an 
antimetabolite agent, a precursor molecule that is metabolized to 5FU by tumor cells 
through a 3-step enzymatic process [2]. Antimetabolite agents have not been associated 
with acute leukemia. A literature review included reports of t-AML following various 
capecitabine regimens that included 5FU and radiation (Table 1). There are also several 
reports of acute myeloid leukemia following capecitabine monotherapy. A metastatic breast 
cancer patient developed t-AML 3 months after discontinuing capecitabine therapy. Her 
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karyotype was 46xx,(10;11)(q22;q23), which is associated with an MLL gene abnormality 
[3]. Capecitabine-related AML was diagnosed 12 months after the completion of treatment 
in a patient with metastatic colorectal cancer. t(6;11) with breakpoint 11q23 and MLL gene 
rearrangement was identified [9]. A patient with rectal cancer developed t-AML 16 months 
after completing chemoradiation with capecitabine and had a t(15;17)(q24;q21) translo-
cation in 19 of 20 analyzed cells [10]. In this report, we presented a patient with capecitabine-
related AML and a new cytogenetic anomaly in the setting of early-stage colon cancer. To 
the best of our knowledge, this is the first report of t-AML with a complex chromosome 
48,XY,6,del(7)(q22),+8,+13,t(13;17)(q12;p13),t(13,21)(q12;122),+mar [3]. As we found 
del 7 in this complex chromosome, this patient’s AML may be the result of a converted 
myelodysplastic syndrome. The prognosis of this pathology is grim despite intensive 
treatment.

Conclusion

Prescribers of the antimetabolite capecitabine should be aware of possible leukemo-
genesis. As capecitabine is a common oral chemotherapy for many kinds of cancer, it is 
essential that further studies be performed to test its association with AML.
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Table 1. Studies of chromosome abnormalities related to AML

Primary cancer Treatment Characteristic

Colon cancer stage IV [9] Capecitabine t-AML (MLL gene arrangement)
Gastric cancer stage IIIc [11] Oxaliplatin/capecitabine/G-CSF t-APL
Breast cancer stage IV [3] Capecitabine t-AML,t(10;11),(q22;q23)
Neuroendocrine tumor  
stage IV well differentiated [12]

Capecitabine/temozolemide/ 
radiation

t-AML (inv(16))

Esophageal cancer stage IV [13] Cisplatin/5FU/radiation t-AML (complex karyotype)
Colon cancer stage IIB [14] 5FU/LV bolus t-AML 46,XY,t(3;21)(q26;q22)

t-AML, therapy-related acute myeloid leukemia.
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