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Unusual clonal evolution  involving 5q in a case
of myelodysplastic syndrome with deletion 5q 31
treated with lenalidomide

Lenalidomide is a very active drug in myelodys-
plastic syndrome with del (5q). We report such a
patient treated with this drug who developed unusu-
al complex cytogenetic abnormalities, which were
elucidated by multi-FISH and FISH analysis as jump-
ing translocations involving the long arm of chromo-
some 5, that resulted in an increase of 5q copies.
This unusual findings is discussed in the context of
resistance to lenalidomide observed in this patient.
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The 5q- syndrome,1 is characterized by female predomi-
nance, refractory anemia with macrocytosis, normal or ele-
vated platelet counts, frequent erythoblastopenia, abnor-
mal monolobulated megakaryocytes, no excess of marrow
blasts count, isolated del(5)(q13q33), rare progression to
overt leukemia and prolonged survival.2 Lenalidomide
(Revlimid; Celgene Corporation) is a thalidomide analogue
with particular activity in MDS with del(5q), especially in
the 5q- syndrome, leading to transfusion independence and
cytogenetic response in over two-thirds of cases.3 We
report a patient with the 5q- syndrome, who had resistance
to lenalidomide treatment, associated to emergence of
clonal evolution involving chromosome.5

A 50-year-old woman presented at our institution in
December 2005 with anemia (hemoglobin 7.1 g/dL), low
WBC count (1.6×109/L) neutropenia (0.46×109/L) and nor-
mal platelet count (256×109/L). Anemia had required trans-
fusion of 8 red blood cell (RBC) units in the previous 4
months. The bone marrow examination showed abnormal
megakaryocytes typical of the5q- syndrome, erythroblasts
with dysplastic features and 4% blasts. Cytogenetic analy-
sis revealed: 46, XX, del(5)(q31q35) in 19 out of 28 exam-
ined mitoses. Hybridization with EGRF1 specific probe
(Abbott diagnostic, Rungis, France) located on 5q31,
showed deletion in 75% of the cells. The patient received
lenalidomide 5 mg/day orally from February 2006. During
the following 4 months, anemia persisted and the patient
required transfusion of 8 RBC units. After these 4 months,
WBC count was in the normal range, platelet count was
130×109/L, bone marrow examination showed 4% blasts
and no further dysmegakaryopoeisis but persistent dysery-

thropoiesis. Karyotype showed 46, XX, del(5)(q31q35) in
22 out of 26 examined metaphases. The dose of lenalido-
mide was increased to 10 mg once daily, 3 weeks every
month. After another four months, the red blood cell trans-
fusion requirement remained unchanged and lenalidomide
was stopped. Bone marrow examination revealed ery-
throid hyperplasia with megaloblastoid features, decrease
in granulocytes, recurrence of typical dysmegakary-
opoiesis, without excess of blasts.  

Cytogenetic examination showed a complex karyotype
with del(5)(q31q35) associated with 2-4 derivative chro-
mosomes consisting of the long arm of chromosome 5
and variable partners as short arm: 45-46,XX,
del(4)(q21q35)[7],add(5)(p10)[5],+add(5)(p10)del(5)(q31q
35)[3], del(5)(q31q35),dic(5;19)(q11, ?),+dic(5;6)
(q11;p11)[8], der(10)t(10;12)(q24;q?)[8],der(12)t(12;?)
(q11;q?)[12], add(12)(q14)[4],der(14)t(14;20),dic(19;22)
[5],+1-2mar[cp25]. Multi-FISH analysis (MetaSystem,
Altlusheim, Germany) clarified those findings, showing
4q; 6p ; 10q, 12q ;19 or 21q as chromosome 5 partners in
different sub clones (Figure 1). Hybridization with EGRF1
probe, showed 3 spots in 45% of cells and 4 spots in 5%.
Hybridization with centromeric probes (pGA-16 and
pEDZ6, a gift from S. Romana, Hopital Necker Paris) con-
firmed the dicentric dic(5;6) in 30% of the cells. The
patient died in December 2006 from lung infection.

Our patient showed no erythroid response to lenalido-
mide and clonal cytogenetic evolution that was unusual in
the 5q- syndrome. The cytogenetic evolution with numer-
ous 5q derivatives resulting from unbalanced transloca-
tions between different partners had not, to our knowl-
edge, been previously described, with chromosome 5. It
suggests jumping translocations (JT) rarely described in dif-
ferent hematologic malignancies including lymphoma,
myeloma, and AML or ALL.4,5 JT are characterized by relo-
calization of the same part of a donor chromosome to sev-
eral recipient chromosomes, usually arising during disease
progression or in complex karyotypes, and associated with
poor prognosis.6,7 In our case JT are associated with other
abnormalities of chromosome 5.

In fact, in MDS with del(5q) treated with lenalidomide,
emergence of cytogenetic abnormalities in different clones,
not associated with overt disease progression, have often
been observed in patients responding to the drug.3 They
mainly consisted of trisomy 8 or 7q abnormalities and
were often transient. To our knowledge, this is the first
report of clonal evolution involving chromosome 5 occur-
ring during the evolution of MDS with isolated del(5q).
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Figure 1. Representative M-FISH partial karyotype of the patient: from left to right 3 mitoses are shown respectively mitose A: one
del(5)(q31q35), derivative chromosomes 5 dic(5;6)(p11;q11), dic(4;5)(q11;p11), dic (5;10)(p11;q11). Mitoses B del(5q), derivatives 5
fused with respectively chromosomes 12q, 6 and 12q; 21q and 6q. Mitose C: del 5q, derivatives 5 fused with respectively chromosomes
21; 19 and 12.
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Although its exact mechanism remains unknown, lenalido-
mide has multiple biologic activities, including anti-angio-
genesis, immunomodulation, anti-cytokine, and direct
toxic effects on marrow cells carrying del(5q)4. Up regula-
tion of the tumor suppressor gene SPARC located in 5q31
was recently implicated in the effect of the drug.9 Whether
or not treatment with lenalidomide was a triggering factor
for this chromosomal evolution  is uncertain. However, it
resulted in an increase in the number of 5q copies (as con-
firmed by FISH analysis using a EGR1 probe). Because
lenalidomide appears to exert a direct cytotoxic effect on
hematopoietic cells with 5q deletion, genetic events lead-
ing to an increase in copies of 5q could represent a mecha-
nism of resistance to the drug, as seen for example in CML
treated with imatinib, where amplification of the BCR/ABL
fusion gene may occur.10
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