
98   www.labmedonline.org eISSN 2093-6338

indolent non-Hodgkin lymphoma (NHL), t-MNs have also been 

recognized as a fatal complication of chemotherapy, with signifi-

cantly increased incidence [2]. Despite the prolonged survival of 

patients with indolent lymphomas due to the incorporation of im-

munochemotherapeutic drugs such as rituximab [3], repeated 

chemotherapies for persistent or refractory NHL have increased 

the incidence of t-MNs [4]. Thus, t-MNs have become an impor-

tant cause of morbidity and mortality in patients with indolent 

lymphomas [2].

With the prolonged survival of patients with indolent lympho-

mas, the co-emergence of t-MNs could be more frequent. Here, 

we describe a patient with coexistence of bone marrow (BM)-in-

volved refractory marginal zone B-cell lymphoma (MZL) and t-

MDS, who was treated with allogeneic hematopoietic stem cell 

transplantation (HSCT).

CASE REPORT

A 54-yr-old man visited the outpatient clinic of our hospital in 

November 2007 with multiple neck masses and weight loss. Com-

INTRODUCTION

Recent advances in chemotherapy and radiotherapy have led to 

increased survival rates for patients with cancer, including hema-

tologic malignancies. Therapy-related myeloid neoplasms (t-MNs), 

as defined by the World Health Organization (WHO), encompass 

therapy-related myelodysplastic syndrome (t-MDS) and therapy-

related acute myeloid leukemia (t-AML), and constitute the most 

significant complication caused by cytotoxic chemotherapy [1]. In 
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Recent advances in chemotherapy have led to increased survival rates for patients with hematologic malignancies. However, standard chemother-
apies, including alkylating agents for non-Hodgkin lymphoma, could induce therapy-related myeloid neoplasms (t-MNs), a group of disorders cate-
gorized by the World Health Organization in 2008. Here, we report a case of coexistence of bone marrow (BM)-involved refractory marginal zone 
B-cell lymphoma (MZL) and therapy-related myelodysplastic syndrome (t-MDS). Simultaneous presence of refractory lymphoma and t-MN in the 
BM is rare, and this is the first report in Korea. The patient received allogeneic hematopoietic stem cell transplantation (HSCT) to cure both the 
MZL and t-MDS. Since the HSCT, he has been stable for 21 months without any evidence of recurrence. 
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puted tomography (CT) scanning confirmed multiple lymphade-

nopathies in the bilateral supraclavicular, lower neck, axillary, 

mediastinal, and retroperitoneal regions. Excisional biopsy of the 

cervical lymph node revealed MZL, the leukemic manifestation of 

which was confirmed by BM examination (32% of neoplastic 

lymphoid cells in the differential count of BM aspirates). Chromo-

somal analysis of the BM aspirate was performed not at the diag-

nosis of leukemic manifestation of MZL but at the time of first fol-

low-up after starting the chemotherapy. At that time, BM exami-

nation revealed the persistence of leukemic manifestation of MZL, 

and chromosomal analysis showed a normal karyotype. After 

eight cycles of R-CVP chemotherapy consisting of rituximab, cy-

clophosphamide, vincristine, and prednisolone, and additional 

gemcitabine chemotherapy, the patient reached stable disease. 

The patient then received six cycles of FND chemotherapy com-

posed of fludarabine, mitoxantrone, and dexamethasone, and 

was enrolled in the oxaliplatin clinical trial.

In July 2013, the patient was admitted with recurrent lym-

phoma of the abdomen, as revealed by CT scan, and sustained 

pancytopenia (leukocyte 2.5×109/L, hemoglobin 66 g/L, platelet 

64×109/L). Although the BM aspirate was diluted, it showed the 

presence of neoplastic lymphoid cells (4.0% among nucleated 

cells), an increased number of myeloblasts (11.4%) (Fig. 1A), dys-

erythropoiesis (basophilic stippling and nuclear budding), and 

dysgranulopoiesis (abnormally lobulated nuclei, etc.). The BM bi-

opsy showed multiple large nodules composed of small neoplas-

Fig. 1. Bone marrow (BM) findings of coexistence of BM-involved refractory marginal zone B-cell lymphoma and therapy-related myelodysplastic 
syndrome. (A) Neoplastic lymphoid cells (black arrow) and increased number of myeloblasts (red arrow) (BM aspirate, Wright stain, ×1,000). (B) 
Nodular infiltration of lymphoma cells (black arrow) and an area with increased number of myeloblasts (red arrow) (BM biopsy, H & E stain, ×400). 
(C) CD20-positive lymphoma cells in a lymphoid nodule (BM biopsy, immunohistochemistry for CD20, ×1,000). (D) Increased number of CD34-
positive myeloblasts (BM clot section, immunohistochemistry for CD34, ×400). (E) Increased number of immature myeloid cells (BM clot section, 
immunohistochemistry for CD117, ×400).
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tic B-lymphoid cells with CD20 positivity by immunohistochemi-

cal staining. In addition, the immunohistochemical stains for 

CD34 and CD117 revealed interstitially increased myeloblasts and 

immature myeloid cells (Fig. 1B-E). Chromosomal analysis of the 

BM aspirate showed a complex karyotype of monosomy 7, 

44,XY,del(5)(q13;q35),-7,dic(12;20)(p13;q11.2),der(15)t(15;17)

(p11.2;q11.2),-17,-18,+2mar [20]. The patient was diagnosed with 

BM involvement of MZL in progression and t-MDS. According to 

the revised International Prognostic Scoring System for MDS [5], 

he was classified into the very high-risk category. After 3 months, 

he received allogeneic HSCT from an unrelated donor, following 

a reduced-intensity conditioning (RIC) regimen consisting of 

fludarabine, melphalan, and antithymocyte globulin (ATG). On 

the 30th day post-HSCT, a follow-up BM assessment revealed nor-

mocellular marrow with trilineage regeneration without the evi-

dence of BM involvement of lymphoma and a normal karyotype. 

Short tandem repeat analysis with peripheral blood on the 180th 

day post-HSCT revealed complete donor chimerism. The com-

plete blood count showed a sustained hemoglobin level of more 

than 130 g/L and platelet count of more than 100×109/L without 

transfusion since the 96th day post-HSCT. He developed chronic 

graft-versus-host disease of the hepatic type, which improved af-

ter mycophenolate therapy. One year after HSCT, CT scanning re-

vealed a decrease in the size of his enlarged lymph nodes. The 

patient has been stable for 21 months without evidence of recur-

rence.

DISCUSSION

Chemotherapeutic agents and ionizing radiation are well-

known carcinogens, and WHO introduced t-MNs (including t-

AML and t-MDS) as a new entity of disorders related to such ther-

apies [6]. The well-recognized leukemogenic regimens are alkyl-

ating agents and topoisomerase II inhibitors, whereas other com-

pounds such as platinum drugs are not clearly established [7, 8]. 

The latency period from the first exposure to onset of t-MNs var-

ies. It is generally known that t-MNs secondary to alkylating 

agents appear 4 to 7 yr after the exposure, whereas t-MNs sec-

ondary to topoisomerase II inhibitors appear after the shorter pe-

riod of 1 to 5 yr [3, 6]. The chemotherapeutic regimen of our pa-

tient included the alkylating agent cyclophosphamide, and it took 

67 months from the time of exposure to chemotherapy until the 

development of t-MDS. Alkylating agents or radiotherapy typi-

cally cause t-MDS and induce chromosomal abnormalities involv-

ing chromosomes 5 (-5,del(5q)) and 7 (-7,del(7q)) [3, 8]. Our pa-

tient showed a complex karyotype, including monosomy 7. In 

contrast, t-MN secondary to topoisomerase II inhibitors is associ-

ated with 11q23 or 21q22 abnormalities [3].

t-MDS accounts for about 20% of the MDS and is an indepen-

dent adverse prognostic factor [1, 8]. Treatment options for t-MDS 

are limited, and allogeneic RIC-HSCT is a curative option [3]. NHL 

is the most common hematologic malignancy in Korea, and MZL 

accounts for about 17% of Korean B-cell lymphoma cases [9, 10]. 

All subtypes of MZL, classified as an indolent lymphoma, are 

highly responsive to rituximab, but there is no cure for patients 

with systemic spreading [11]. There have been some reports on 

the coexistence of BM-involved refractory lymphoma and t-MDS 

[3, 12]. In a study of 17 patients with lymphoid malignancy and 

concurrent t-MDS, the median relapse-free survival and median 

overall survival was 4.3 months and 6.2 months, respectively [12]. 

Considering the history of extensive cytotoxic chemotherapy, fre-

quent poor-risk cytogenetics, and recurrent preceding malig-

nancy, allogeneic HSCT remains the only curative treatment op-

tion for patients with refractory lymphoma and concurrent t-MDS 

[3, 12]. There is no established consensus on a conditioning regi-

men, but an RIC regimen consisting of fludarabine, melphalan, 

and ATG was used in the previous reports and in our patient [3].

The simultaneous presence of refractory lymphoma and t-MN 

in the BM is rare. To the best of our knowledge, this is the first re-

port in Korea. Our patient has remained free from both malignan-

cies for 21 months after allogeneic HSCT following RIC regimen. 

BM examination is necessary for restaging of the lymphoma to as-

sess the response to therapy, or doing a workup for pancytope-

nia. Because the early diagnosis of t-MN is critical, it is important 

to closely examine BM specimens of patients who have under-

gone cytotoxic therapy, considering the potential for the coexis-

tence of t-MNs.

요  약

최신 항암화학요법의 발전이 악성림프종 등 혈액암 환자들의 생

존율을 증가시켰으나 알킬화약물을 포함한 비호지킨림프종에 대

한 표준 화학요법은, 2008년 WHO 분류에 의거한 치료 관련 골수

종양을 유발할 수 있다. 저자들은 골수침습 치료저항 변연부B세
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포림프종과 치료 관련 골수형성이상증후군이 골수에 공존한 한 

예를 보고하는 바이다. 골수에 치료저항 림프종과 치료 관련 골수

형성이상증후군이 동시에 존재하는 것은 드문 일이며, 본 예가 한

국에서 보고하는 첫 예로 여겨진다. 변연부B세포림프종과 치료 관

련 골수형성이상증후군 양쪽 모두를 치료하기 위하여 환자는 동

종조혈모세포이식을 받았으며 이후 21개월째 재발의 증거 없이 안

정 상태를 유지하고 있다.
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