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Shwachman-Diamond syndrome (8D8) is a rare genetic disorder of unknown
pathogeneasis involving exocrine pancreatic insufficiency and hematological and
skeletal abnormalities. About 25% of patients develop hematopoietic malignancies.
We report on a case of acute myeloid leukemia (M2) in a 21-year-old woman
affected by SDS. She was treated with conventional chemotherapy (idarubicin
plus cytarabine) and reached complete remission of leukemia. After induction
chemotherapy, she underwent allogeneic bone marrow transplantation (BMT).
The BMT preparative regimen consisted of total body irradation (TBf) followed
by cyclophosphamide. Cyclosporin A and short term methotrexate were used for
graft-versus-host disease prophylaxis. After a follow-up of 12 months, she is
alive leukemia free off any immunosuppressive agent. Although experience in
this field is scarce, we speculate that bone marrow failure in SDS is an indication
for BMT which is the only curative trentment option.
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INTRODUCTION

Shwachmann-Diamond syndrome (SDS) is a rare
autosomal recessive disorder characlerized by exocrine
pancreatic insufficiency, somatic abnormalities (particularly
metaphyseal dystosis) and bone marrow dysfunction” 2.
It was first described in 1984 by Shwachman et al. and
is now recognized as the second most frequent cause of
pancreatic insufficiency in children”. In addition, myelodys-
plastic syndrome and acute myeloid leukemia (AML)
have been recognized as major complications in this
disease and occur in up to one third of patients®. When
leukemia develops, due to the preceding bone marrow
failure, serious complications may be induced by
chemotherapy and underlying organ dysfunctions. At
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present, the only curative treatment option for bone
marrow dysfunction and leukemia in SDS is allogeneic
bone marrow transplantation (BMT)* ¥, These patients
should be managed with -extreme caution when treated
with allogeneic BMT.

We report the first case in Korea of a patient with
SDS to undergo related BMT following transformation to
AML.

CASE REPORT

A 21-year-old woman was admitted to the hospital
because -of indigestion and poor oral intake. Her most
prominent clinical features were short stature, diarrhea
and hematologic abnormality. She was pancytopenic (Hb
97 g/dL white cell count of 4,200/l [neutrophils 800/uL]
and platelets 220,000/uL). Marrow aspirate showed high
celivlarity with massive infiltration by blast cells which
were positive for Sudan black and myeloperoxidase



Allogeneic bone marrow fransplantation in Shwachman-Diamond syndrome with malignant myeloid
transformation. A case report

Fai > . i

Figure 1. Bone marrow biopsy shows myeloblasts. They
are large irregular shaped cells with granular cytoplasm, a
nucleus having coarsely clumped chromatin, and nucleoli
(H&E stain, x200).
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Figure 2. G-band bone marrow karyotype on diagnosis of
acute myeloid leukemia.

(Figure 1). She was diagnosed as AML, M2 according
to the FAB classification. The blast population displayed
the following immunophenotype: CD13 48%, CD33 59%,
CD34 61%, HLA-DR 59% and CD20 negative. A bone
marrow sample was processed for cytogenetic analysis.
A complex karyotype was found in 20 out of 20
metaphases: 47XX, del (20)(g11.2), tas (21;22)(q22:q13),
+22 (Figure 2). A skeletal survey showed an mild
metaphyseal dystosis. The abdominal MRI showed an
enlarged pancreas, a hyperintense signal on Ti1-and
T2-weighted image and low signal on fat-suppressed
image (Figure 3A, B). She was treated with conventional
chemotherapy (idarubicin plus cytarabine). The period

Figure 3. The MRI shows an enlarged pancreas, a
hyperintense signal in Ti-and T2-weighted image (A),
suppressed image in fat-suppressed image (B).

of aplasia was characterized by numerous complications,
including persistent fever despite empiric antibacterial and
antifungal therapy and hematemesis. Marrow recovery
was slow. The patient achieved remission 41 days after
the beginning of chemotherapy. Conventional cytoge-
netics at that time showed a normal karyotype. She
received BMT from her sister who was HLA identical.
Unmanipulated donor marrow was given following
conditioning with cyclophosphamide (60 mg/kgx2) and
total body irradiation (TBI) (1200 cGy in 6 fractions) using
a combination of cyclosporin A and methotrexate as
graft-versus—host disease (GVHD) prophylaxis. The post-
transplant period was complicated by staphylococcal
septicemia and acute GvHD in grade Il. But she has
been alive disease free and off any immunosuppressives,
for a follow-up of 13 months after BMT.
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DISCUSSION

SDS is an inherited constitutional bone marrow failure
syndrome and has a marked propensity of developing
leukemia”. In a recent study, the overall risk of malignant
transformation was found to be 24%, while leukemia
was observed in 70% of a subgroup of patients with
pre-existing pancytopenia, myelodysplastic features and
clonal cytogenetic abnormalities> ©.

Previous to this report, BMT has been documented
in some patients with sDS”. One patient died from
congestive heart failure attributed to cyclophosphamide
toxicity as part of the conditioning regimen&. Although a
similar cyclophosphamide dose was used in the patient
reported here, no cardiac dysfunction was observed in
the pre— and post-BMT period. Our observations indicate
that a cyclosphosphamide/TBI conditioning regimen might
be taken into consideration in patients with SDS.

The aetiopathogenesis of SDS is still enigmatic. The
unspecific cytogenetic abnormalities are a common finding
in SDS and were detected in about 40% of patients in
an earlier studyZ). This led to the hypothesis that SDS
might also be a chromosomal breakage syndrome
caused by a DNA repair defect”. And also, constitutional
karyotype of our patient was abnormal: 47XX, del
(20)(q11.2), tas (21;22)(022;q13), +22.

As the same with other cases of acute leukemia in
patients with SDS, the clinical course of the disease in
our patient was characterized by multiple complications
after chemotherapy, and by a delayed hematologic
reconstitution® ", Experiences with allogeneic BMT are
extremely limited. Although the correct clinical approach
for leukemic SDS patients is still to be determined, our
case shows that a stable remission may be obtained by
allogeneic BMT, even in the presence of an adverse
complex bone marrow karyotype.

REFERENCE

1) Shwachman H, Diamond LK, Oski FA, Khaw K. The
syndrome of pancreatic insufficiency and bone marrow
aysfunction. J Pediatr 65:645-63 1964

2) Smith OP, Hann IM, Chessells JM, Reeves BR, Milla P.
Haematological abnormalities in Shwachman-Diamond
syndrome. Br J Haematol 94.279-84. 1996

3) Mack DR, Forstner GG, Wilschanski M, Freedman MH,
Durie PR. Shwachman syndrome: Exocrine pancreatic
aysfunction and variable phenotypic expression. Gastroen—
terology 111:1593-602. 1996

4) Okcu F, Roberts WM, Chan KW. Bone marrow trans—
plantation in Shwachman-Diamond syndrome: report of
two cases and review of the literature. Bone Marrow
Transplant 21:849-51, 1998

5) Dokal I, Rule S, Chen F, Potter M, Goldman J. Aduit
onset of acute myeloid leukemialM6) in a patient with
Shwachman-Diamond syndrome. Br J Haematol 99:171-3,
1997

6) Faber J, Lauener R, Wick F, Betts D, Filgueria L, Seger
RA, Gungor T. Shwachman-Diamond syndrome: early
bone marrow transplantation in a high risk patient and new
clues to pathogenesis. Eur J Pediatr 158:995-1000, 1999

7) Barrios N, Kirkpatrick D, Regueira O, Wuttke B, McNeil J,
Humbert J. Bone marrow transplant in Shwachman
-Djamond syndrome. Br J Haematol 79:337-8 1991

8) Tsai PH, Sahdev I, Herry A, Lipton JM. Fatal cyclo-
phosphamide -induced congestive heart failure in a
10-year-old boy with Shwachman-Diamond syndrome
and severe bone marrow failure treated with allogeneic
bone marrow transplantation. Am J Pediatr Hematol Oncol
12:472-476, 1990

9) Koiffmann CP, Gonzalez CH, Souza DH, Romani EG,
Kim CA, Wajntal A. /s Shwachman-Diamond syndrome
(McKusick 26040) a chromosome breakage syndrome?
Hum Genet 87:106-107, 1991

10) Arseniev L, Diedrich H, Link H. Allogeneic bone marrow
transplantation in a patient with Shwachman-Diamond
syndrome. Ann Hematol 72:83-4, 1996

206



