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Abstract

Monosomy 7 arises as a recurrent chromosome aberration in donor cell leukemia after hematopoietic stem cell
transplantation. We report a new case of donor cell leukemia with monosomy 7 following HLA-identical allogenic
bone marrow transplantation for severe aplastic anemia (SAA). The male patient received a bone marrow graft from
his sister, and monosomy 7 was detected only in the XX donor cells, 34 months after transplantation. The patient’s
bone marrow microenvironment may have played a role in the leukemic transformation of the donor hematopoietic
cells.
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Allogeneic bone marrow transplantation (BMT) is a

successful therapy for patients with severe aplastic anemia

(SAA). A rare complication after BMT for SAA is the de-

velopment of acute leukemia (Klingemann et al., 1986).

Cytogenetic or variable number tandem repeat (VNTR)

analysis has shown that, in these rare cases, the leukemia

originates in host cells. Donor cell leukemia (DCL) or do-

nor cell myelodysplastic syndrome are complications that

have been observed not only after hematopoetic transplan-

tation with progenitor cells harvested from bone marrow

and peripheral blood, but also after cord blood transplanta-

tion (Browne et al., 1991). Most of the DCL cases occurred

in patients transplanted for acute leukemias. Only six cases

of secondary leukemia in donor cells after BMT for SAA

have been reported so far (Klingemann et al., 1986; Hughes

et al., 1988; Browne et al., 1991; Lawler et al., 2002;

Haltrich et al., 2003; Hashino et al., 2006). Hypotheses of-

fered to explain the development of DCL include transfer

of oncogenic material from host to donor cells, immuno-

suppression after BMT leading to inadequate immune sur-

veillance, leukemic transformation of engrafted cells, and

occult leukemia in the donor cells (Neglia et al., 1991).

Here we report on a case of monosomy 7 in DCL following

BMT for SAA in a Brazilian patient and discuss its possible

causes.

In January 2007, a 23-year-old man diagnosed with

SAA was referred to our center for allogenic bone marrow

transplantation from an HLA-identical sister. Prior to the

procedure, the bone marrow aspirate revealed marked

hypocellularity with a predominance of mature lympho-

cytes, and the bone marrow biopsy showed a 5% cellu-

larity. Conventional cytogenetic analysis showed a normal

46,XY karyotype in 24 metaphases. The conditioning regi-

men consisted of cyclophosphamide and ATG. Cyclos-

porin A and methotrexate were administered to prevent

graft-versus-host disease (GVHD). The engraftment oc-

curred on day 25 (> 500/mm3 neutrophils for 3 consecutive

days). After BMT, the patient developed multiple infec-

tions and persistent neutropenia. His bone marrow aspirate

did not show any blasts or dysplasias. In September 2009,

the patient’s neutropenia worsened and he received granu-

locyte colony stimulating factor (G-CSF). Nevertheless,

there was no clinical improvement and he developed ane-

mia, neutropenia and thrombocytopenia. In December

2009, the treatment with G-CSF was discontinued. A bone

marrow examination was performed and its result was con-

sistent with acute myeloid leukemia (AML). The immuno-

phenotype analysis showed 30% of blasts with myeloid and

monocytic component features (AML M4/M5). Cytoge-

netic analysis showed 100% donor cells, and 7.6% of them

presented monosomy 7 (Figure 1A). The karyotype of the

donor bone marrow sample was normal in 40 metaphases

analyzed after G-banding and FISH analysis detected no

monosomy 7 in 200 cells studied (Figure 1B). In January
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2010, the patient underwent a second transplantation with

G-CSF-mobilized peripheral blood cells from the same do-

nor. The engraftment occurred on day 10. However, 15

days after the transplantation, the patient died due to refrac-

tory septic shock.

Literature reports on chromosome abnormalities re-

sulting in hematological malignancies in donor cells after

BMT are rare. Only a few cases of DCL have been reported

after BMT for SAA. In the current case, we detected mono-

somy 7 in donor cells at day 1029 after BMT. Immuno-

phenotype and morphological analysis confirmed the acute

myeloid leukemia M4/M5 diagnosis at that time. Mono-

somy 7 in DCL after BMT for SAA was previously de-

scribed by Lang et al. (2004). In their case, the donor cells

were identified by microsatellite marker analysis, since pa-

tient and donor were both females. In our case, a male pa-

tient received a graft from his sister, and monosomy 7 was

detected only in the XX donor cells. Monosomy 7 was also

reported in one case of transient donor cell-derived myelo-

dysplastic syndrome (Sevilla et al., 2006) and in one case of

donor cell-derived acute monoblastic leukemia (Hamaki et
al., 2008), after unrelated cord blood transplantation. In a

recent study, Wang et al. (2011) described 10 cases of

DCL, of which six had monosomy 7/del(7q). Thus, mono-

somy 7 arises as a recurrent chromosome aberration in do-

nor cell leukemia after hematopoietic stem cell transplanta-

tion. In general, monosomy 7 represents one of the most

common chromosomal abnormalities in myelodysplastic

syndromes, being present in approximately 50% of ther-

apy-related cases (Flactif et al., 1994). It probably arises at

the level of myeloid progenitor cells and is usually associ-

ated with a very poor prognosis (Gerritsen et al., 1992). To

investigate the possibility of occult leukemia cells in the

donor, we performed conventional cytogenetic and FISH

analysis, but no monosomy 7 was detected in the donor

bone marrow sample. The mechanisms underlying the de-

velopment of chromosomal abnormalities in donor cells are

not fully understood so far. The microenvironment of our

patient’s bone marrow may have played a role in the devel-

opment of monosomy 7 in the normal donor cells. This

possibility was also suggested by Lang et al. (2004). We

further believe that the impact of post-BMT immuno-

suppression, G-CSF utilization and local viral infection

cannot be precisely assessed. A significantly increased in-

cidence of MDS/AML was reported by the European

Group for Blood and Marrow Transplantation in SAA pa-

tients receiving immunosuppressive therapy and G-CSF

compared to those not receiving G-CSF (Socie et al., 2007).

Some authors hypothesized that treatment with G-CSF

might have played a role in the transformation of SAA into

AML with monosomy 7 (Hashino et al., 1996). Another

Japanese study demonstrated a substantial risk in children

with SAA receiving G-CSF, and a high frequency of dele-

tion of the long arm of chromosome 7 and monosomy 7,

was identified by FISH (Kojima et al., 2002). Notwith-

standing, in a more recent study, Avalos et al. (2011) ar-

gued that the available clinical data do not provide evidence

that G-CSF can transform donor normal hematopoietic

stem cells in the absence of predisposing factors. The host

microenvironment could play a role in the leukemic trans-

formation. Our patient received G-CSF support 32 months

after BMT, and monosomy 7 was detected two months after

starting its use.

Our case highlights the fact that donor cell leukemia

is an important entity in understanding the leukemogeneifc

process.
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Figure 1 - Monosomy 7 after bone marrow transplantation. (A) Karyotype observed on day 1029 after BMT showing monosomy 7 in a female (donor)

cell; (B) FISH images from donor bone marrow sample. The LSI CEP7/D75486 Dual Color Probe (Abbot Molecular, USA) hybridized to a normal

metaphase and two interphase nuclei showing the two orange and two green signals on both chromosomes 7.
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