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nique for the follow-up of Ph1 ALL patients,  which
may help predict clinical outcome. The value of this
simple methodology should be tested in a larger tri-
al on MRD in Ph1 ALL.

Nathalie Cambier,* Valérie Soenen-Cornu,#@

Jean-Luc Laï,°# Alain Cosson,#@ Pierre Fenaux,*#

Claude Preudhomme#@

*Service des Maladies du Sang, Centre Hospitalier Universitaire
(CHU), Lille; °Service de génétique médicale, CHU Lille; #Unité

Inserm U524, Place de Verdun, Lille; @Laboratoire d'Hématologie A,
Hôpital Calmette, CHU Lille, France

Key words
Acute lymphoblastic leukemia, Philadelphia chromosome,

FISH, minimal residual disease.

Acknowledgments
We thank M. Coplo and N. Cattiau, D. Tallandier for

excellent technical assistance.

Funding
This work was supported by the Ligue contre le Cancer (

Comité du Pas- de- Calais) and by the Centre Hospitalier
Universitaire de Lille (PHRC 1997)

Correspondence
Dr C. Preudhomme, Laboratoire d'Hématologie A, Hôpi-

tal Calmette, Boulevard du Pr Leclercq ,59037 Lille, France.
Phone: international +33.3.20445880 - Fax: international
+33.3.20445510.

References

1. Rowley JD. A new consistent chromosomal abnormal-
itiy in chronic myelogenous leukemia by quinacrine flu-
orescence and Giemsa staining. Nature 1973; 243:290-
3.

2. Secker-Walter LM. Pronostic and biological importance
of chromosome findings in acute lymphoblastic
leukemia. Cytogenet Cell Genet 1990; 49:1-13.

3. Clark SS, Crist WW, Wite ON. Molecular pathogenesis
of Ph1 positive leukemias. Ann Rev Med 1980; 40: 113-
22.

4. Mitterbauer G, FödingeRM, Scherrer R, et al. PCR-
monitoring of minimal residual leukaemia after con-
ventional chemotherapy and bone marrow transplan-
tation in BCR-ABL positive acute lymphoblastic
leukaemia. Br J Haematol 1995; 89:937-41.

5. Miyamura K, Tanimoto M, Morishima Y, et al. Detec-
tion of Philadelphia-chromosome-positive acute lym-
phoblastic leukemia by polymerase chain reaction: pos-
sible eradication of minimal residual disease by marrow
transplantation. Blood 1992; 79: 1366-1370.

6. Van Rhee  F, Marks  DI, Lin  F, et al. Quantification of
residual disease in Philadelphia positive acute lym-
phoblastic leukemia: comparison of blood and bone
marrow. Leukemia 1995; 9:329-35.

7. Hann IM, Morris-Jones PH, Evans DI. Discrepancy of
bone marrow aspirations in acute lymphoblastic
leukaemia in relapse. Lancet 1977; i:1215-6.

8. Van Wearing ER, Beishuizen A, Roeffen ET, et al.
Immunophenotypic changes between diagnosis and
relapse in childhood acute lymphoblastic leukemia.
Leukemia 1995; 9:1523-33.

9. Preudhomme C, Henic N, Cazin B, et al. Good corre-
lation between RT-PCR analysis and relapse in Philadel-
phia (Ph1)-positive acute lymphoblastic leukemia
(ALL). Leukemia 1997; 11:294-8.

Transformation of severe aplastic anemia into
myelodysplastic syndrome with monosomy 7:
monoclonal origin detected by HUMARA gene
analysis during the aplastic anemia phase

A patient with aplastic anemia showed a mono-
clonal pattern on the HUMARA gene before the
development of a myelodysplastic syndrome
(MDS). The present case strongly suggests that if
patients with aplastic anemia reveal monoclonality
of the HUMARA gene, they should be considered
to have a borderline disorder between aplastic ane-
mia and MDS.

Sir,
Aplastic anemia is a hematopoietic disease of stem

cells that causes pancytopenia and hypocellular bone
marrow. Treatment with immunosuppressive agents,
cytokines, and allogeneic bone marrow transplanta-
tion improves long-term survival.1 However, long-
term survivors with aplastic anemia have a high risk
of developing solid tumors, acute myeloid leukemia,
and myelodysplastic syndrome (MDS).2 Recently,
some patients with aplastic anemia have been report-
ed to show clonal hematopoiesis,3 but it is not clear
whether this truly represents the clonal growth of
progenitor cells, as occurs in MDS. Here, we describe
an elderly woman with severe aplastic anemia and
monoclonality of the human androgen receptor
(HUMARA) gene who developed MDS with mono-
somy 7 after treatment with granulocyte-colony stim-
ulating factor (G-CSF) and cyclosporin A.

A 77-year-old woman presented in February 1997
with purpura of the limbs. Hematological findings
were as follows: hemoglobin 66 g/L, reticulocytes 6
×109/L, platelets 13×109/L, leukocytes 1.7×109/L,
neutrophils 0.4×109/L. Bone marrow aspiration and
biopsy revealed marked hypocellularity without pro-
liferation of blasts and trilineage dysplastic changes.
Cytogenetic analysis of bone marrow cells revealed a
normal female karyotype (Table 1), and monosomy
7 was not detected by fluorescence in situ hybridiza-
tion (FISH) using the CEP7 (D7Z1) probe (Vysis, IL,
USA). She was diagnosed as having aplastic anemia,
and was started on treatment with cyclosporin A and
G-CSF. However, analysis of the HUMARA gene
showed a monoclonal pattern in mononuclear cells
obtained from the peripheral blood and bone mar-
row. In December 1998, bone marrow aspiration
showed a hypocellular marrow with psuedo-Pelger
neutrophils and megaloblastic changes. Cytogenetic
analysis of her bone marrow revealed 17 abnormal
mitoses [45,XX,-7,t(12,21)(q23;q22)] and only 3
normal mitoses (46,XX). The monosomy 7 was
detected in 60.1% of interphase bone marrow cells by
FISH. Therefore, transformation to hypoplastic MDS
(refractory anemia) was diagnosed. G-CSF therapy
was abandoned in January 1999, when she had been
administered a total dose of 140 µg/kg over 3
months. She has now developed refractory anaemia
with excess of blasts without cytotoxic agents.

In most cases of aplastic anemia, MDS may occur
in the presence of monosomy 7 after long-term
immunosuppressive and G-CSF therapy.4 The cumu-
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lative dose and duration of G-CSF therapy may be
related to the risk of MDS arising from aplastic ane-
mia.5 It is interesting to note that 4/7 aplastic anemia
patients showed monoclonality of the HUMARA
gene, and that 3 of these 4 patients developed MDS,
while all patients with polyclonality did not undergo
transformation to MDS (personal communication to
Kuriya, S. et al, 1999). Since our patient showed a
monoclonal pattern on the HUMARA gene before
the development of MDS and was administered a rel-
atively low total dose of G-CSF, the present case sug-
gests that monoclonality of the HUMARA gene in
aplastic anemia is an important risk factor for MDS.
Therefore, if patients with aplastic anemia reveal
monoclonality of the HUMARA gene, they should be
considered to have a borderline disorder between
aplastic anemia and MDS.
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Primary non-Hodgkin’s lymphoma of the vagina
Primary lymphoma of the vagina can be success-

fully treated by pelvic radiation, but in young
woman cytotoxic chemotherapy should be consid-
ered to preserve fertility. We report a case of non-
Hodgkin’s lymphoma of vagina (stage IE) with an
optimal response to cytotoxic chemotherapy and
disease-free survival for 13 years.

Sir,
Primary lymphoma of the genital tract is rare,

accounting for 1% of primary extra-nodal lymphomas
and localization in the vagina is ever rares; in fact only
twenty-eight cases have been reported in literature,1-6

although secondary involvement in advanced disease
is found about 40% of cases.7

We report a case of non-Hodgkin’s lymphoma
(NHL) of vagina (stage IE) with an optimal response
to cytotoxic chemotherapy (MACOP-B) and disease-
free survival for 13 years.

A 25-year old female presented a 1-month history
of vaginal discharge. Physical examination revealed an
extensive tumor in the left wall of the vagina, extend-
ing into the pelvic cavity with a mass. The patient did
not have fever, weight loss, or night sweats.

CT, US and MRI examinations showed a pelvic mass
that measured 9 cm, with spread to the pelvic side
wall. Urography showed stenosis of the left ureter. A
vaginal biopsy did not show evidence of neoplasm.
Because the histologic analysis was not significant
despite the imaging signs and ureter is stenosis, the
patient was submitted to staging laparotomy with par-
tial exeresis of the pelvic mass and lymph node biop-
sy. The histologic analysis showed non-Hodgkin’s cen-
troblastic-centrocytic type lymphoma according to the
Kiel classification. Ann Arbor classification was stage
IEA, (Working formulation: F; Rappaport classifica-
tion: DM). Bone marrow biopsy was negative.

The woman was treated with six courses of
chemotherapy using the MACOP-B regimen (MTX,
ADM, CTX, VCR, platinum, BLM, and leucovirin).

No hematologic toxicity was observed during
chemotherapy, permitting 100% delivery of the
planned dose. Grade III hair loss, grade II stomatitis
and cystitis occurred.

After six cycles a complete pathologic response was
achieved and the patient was disease-free at her lat-
est follow-up in 1999. Four years after the treatment
she gave birth to a female-infant.

Table 1. Bone marrow findings during the clinical course.

1997.2.26 1997.11.7 1998.12.5

Nuclear cell count (µL) 1,500 10,000 12,000

Megakaryocytes (µL) 0 0 0

Blasts (%) 0.0 0.4 0.8

Lymphocytes (%) 78.8 55.2 64.8

Erythroblasts (%) 3.6 7.6 10.4

Monosomy 7# 3.0% 2.0% 60.1%

Karyotypes 46,XX 46,XX 45,XX,-7, t(12,21) 
[19 cells] [15 cells] (q23;

q22) [17 cells ]/
46,XX [3 cells]

Monosomy 7#: detected by FISH analysis using the CEP7 probe. 




