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Herein, the case of a 43-year-old woman, with a relapsing-remitting variant of multiple sclerosis (MS),
which began when she was 34 years of age, and gave rise to severe neurological complications, including
progressive paralysis in both legs and visual deterioration, is reported. Despite heavy immunomodulatory
treatment, her condition relapsed and became aggravated. At this point, the decision was made to perform
autologous hematopoietic stem cell transplantation (HSCT). The enrichment of CD34" cells was followed
by depletion of the peripheral T cells. The post-transplantation course was uneventful, and autoimmune
thrombocytopenia developed within 7 months of the HSCT. The patient was treated with cyclosporine
(CsA) and oral prednisolone, but subsequently developed systemic sclerosis (SSc). The administration
of CsA following the syngeneic/autologous HSCT caused a T lymphocyte-dependent autoimmune disease,
which resembled graft-versus-host disease (GVHD). It is quite probable the auto-reactive lymphocytes,
which were paradoxically elicited by the CsA during the reconstitution of the immune system, partly
contributed to the occurrence of the other autoimmune disease, SSc. To our knowledge, this is the first
description of a MS patient, having undergone CD34"-selected autologous HSCT followed by the admin-
istration of CsA, who subsequently developed SSc. (Korean J Hematol 2005;40:106-110.)
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[1Case Report []

INTRODUCTION

Recent reports suggest the possible benefits of
hematopoietic stem cell transplantation (HSCT)
for treating autoimmune diseases.” Multiple scler-
osis (MS) is a serious demyelinating immune-

mediated disease of the central nervous system.
There have been many unsatisfactory results
reported after using conventional immunosuppr-
essive treatments in MS patients, and MS is the
most frequent disease that HSCT has been carried
out among various autoimmune diseases.” Although
the mechanisms of post-HSCT disease stabiliza-
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tion and improvement remain obscure, high-dose
intense immunosuppressive therapy with autolo-
gous stem cell rescue has the potential to time
shift the clinical autoimmune disease line to an
earlier period that is analogous to the latent
period, thereby restoring the self-tolerance.”

The administration of cyclosporine (CsA) after
syngeneic/autologous HSCT can bring about a
type of autoimmune syndrome with a pathology
almost identical to graft-versus-host disease
(GVHD), which is a major complication after
allogeneic HSCT and mimics many autoimmune
diseases, such as scleroderma, sicca syndrome,
primary biliary cirrhosis and an increased preva-
lence of various autoantibodies.”

Systemic sclerosis (SSc) is a connective tissue
disorder with an unknown etiology that involves
many organs.” There are few reports of an associ-
ation between MS and SSc,” and the pathogenetic
linkage of these diseases is still unknown. We
report a patient with MS who underwent CD34"-
selected autologous HSCT followed by the admi-
nistration of CsA and then developed SSc. It is
most likely that the auto-reactive lymphocytes,
which were paradoxically elicited by the CsA
during the reconstitution of the immune system,
partly contributed to occurrence this other auto-

immune disease, SSc.
CASE REPORT

We encountered a 43-year-old woman with the
relapsing-remitting variant of MS with symptoms
of progressive paralysis in both legs along with
visual deterioration. She contracted the disease at
34 years of age. The neurological findings reveal-
ed mild, bilateral loss of position and vibration
sense in the legs. The pinprick and temperature
sensation tests indicated mild dysesthesia below
the T2 to T4 level, with sacral sparing. She had
an Expanded Disability Status Scale (EDSS)
score” of 6.0~6.5. Cerebral magnetic resonance
imaging (MRI)(Fig. 1) revealed multiple lesions
in the basal ganglia and thalami, which were

Fig. 1. Brain magnetic resonance image (MRI): An axial T2-
weighted image shows abnormal non-heme iron deposition
in the basal ganglia and thalami.

changes consistent with demyelinization. She was
treated with corticosteroids and interferon- 3
However, paralysis and visual deterioration were
repeated every 3~4 months. Based on the rela-
psing nature of her paralysis and the optical
defects, which occurred despite the conventional
treatments, she was considered for intense immu-
nosuppression followed by autologous HSCT.
After extensive cross-consultation and informed
consent, autologous HSCT was performed in April
of 2001. In order to mobilize the hematopoietic
progenitor cells into the peripheral blood, she
received chemotherapy consisting of 2g/m’/day
cyclophosphamide for 2 days, followed by the
administration of a granulocyte colony-stimula-
ting factor (G-CSF) at a dose of 10y g/kg/day.
T-cell depletion was performed with the positive
selection of CD34%cells using the CliniMACS
system (AmCell Corporation, Sunnyvale, USA),
and the purified CD34"cells were then cryopreser-
ved in liquid nitrogen. The pretransplantation
conditioning regimen was as follows: 300mg/m®/
day BCNU for 1day, 200mg/m?/day etoposide for
4days, 200mg/m’/day cytosine arabinoside for
4days, 140mg/m*/day melphalan for 1day and 1.25
mg/kg antithymocyte globulin (ATG)(Thymoglo-
buline, IMTX-SangStat, France) for 3 days. After
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thawing, the total infused CD34"cell count was
4.6x10%kg. An absolute neutrophil count >0.5x
10°/L and platelet count >20x10°/L were
observed on days 12 and 15 after the HSCT,
respectively. After the HSCT, her neurological
deficits improved and her vision became clearer
without the need for immunosuppressants. The
platelet count decreased to 21x10°/L in 7 months.
The bone marrow findings revealed a slightly
decrease in cellularity by the tissue section
particles. The bone marrow pattern of the MRI
was normal. She was given the high-dose intrave-
nous immunoglobulin (IVIG) and prednisolone
under the impression of idiopathic thrombocyto-
penia. The thrombocytopenia responded to the
IVIG and steroid therapy for a short time, but
further decreased within a month. The patient
was treated with CsA in addition to oral pre-
dnisolone.

After 22 months of CsA administration, she had
diffuse swelling of the extremities and face con-
comitant with Raynaud's phenomenon involving
the hands and the feet. Her platelet count remai-
ned less than normal. A physical examination
showed the typical appearance of scleroderma,
which is tightness and atrophy of the skin of her
face and hands with wulcers and irregular
pigmentation on the tips of the fingers (Fig. 2).
She also complained of dysphagia and mild dys-

pnea. She was admitted to the department of
rheumatology with worsening cutaneous and
musculo-skeletal symptoms. The laboratory values
obtained on a routine examination were: an ery-
throcyte sedimentation rate of 47mm/h; a C-
reactive protein level of 3.25mg/dL; a white blood
cell count of 4.0x10°/L (segment neutrophil 63.8%,
Ilymphocytes 25.1%); a hemoglobin level of 11.2g/
dL; and a platelet count of 33x10°/L. Immu-
nological analysis yielded the following results:
IgA, 219mg/dL; IgG, 2110mg/dL; IgM, 151mg/dL;
C3, 100mg/dL; C4, 12.9mg/dL; the presence of
anti-nuclear antibodies (a titer of 1 : 640, the fine
speckled pattern), anti-RNP antibodies, and anti-
PM/Scl antibodies. She exhibited sicca syndrome
in her mouth and eyes. There was a positive
anti-Ro (S§S-A) and anti-La (SS-B) antibody count
and salivary gland scintigraphy showed a decrea-
sed uptake of the radioactive tracer at the salivary
system as well as delayed excretion. High resolu-
tion computed tomography (HRCT)(Fig. 3) of her
chest revealed ground glass opacities in both
lower lobes, suggesting fibrosis. A reduction in the
single breath diffusion capacity for carbon mono-
xide (DLco) is the earliest detectable functional
indication of lung disease in scleroderma.” The
pulmonary function tests revealed an impairment
of the DLco (68% of the predicted value) that is
consistent with the interstitial lung disease. The

Fig. 2. (A) The hands show tightening of the skin. (B) Ulcers appear on the fingertips.
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Fig. 3. Computed tomography of the chest reveals ground-
glass opacities in both lower lobes at prone position, sug-
gesting fibrosis.

skin biopsies from the dorsum of the hand
revealed hyperkeratosis and papillomatosis of the
epidermis. The dermis was thickened due to an
excess of collagen fibrils. Upper gastrointestinal
endoscopy revealed reflux esophagitis. Rituximab
at a dose of 375mg/m” was administered as an
intravenous infusion at weekly intervals for 4
doses. Soon after the Rituximab treatment, an
increase in her platelet count was observed, which
remained above 100x10°/L. Currently, the mu-
sculo-cutaneous symptoms are improving as a
result of penicillamine and steroid treatment.

DISCUSSION

We report the first case of a MS patient with
who underwent a CD34"-selected autologous
HSCT followed by the long-term administration
of CsA, who then developed SSc.

MS is a disease caused by the selective des-
truction of myelin in the central nervous system.”
susceptibility, triggers
(possibly viral), and abnormal immunological

Genetic environmental
reactions lead to focal myelin destruction as well
as secondary damage to the axons.” The standard
treatment modalities for MS include immuno-
suppression with steroids and/or cytotoxic drugs,
and immunomodulation with either interferon- 3
or glatiramer acetate.” Unfortunately, the treat-

ments available are not curative. Based on
experimental data, a HSCT has been suggested
for the treatment of severe and refractory MS."”
The rationale for HSCT in treating MS is based
on the principle of complete ablation of an
aberrant immune system followed by the recons-
titution of a new immune system derived from
either a T cell-depleted autologous transplant or an
allogeneic donor.”

Based on the relapsing nature of her paralysis
and the optical defects, which occurred despite
the conventional immunosuppressive treatments,
the patient received an autologous HSCT. The T-
cell-depleted CD34" cell transplantation was per-
formed using an immunomagnetic device. During
the follow-up, the patient developed thrombocy-
topenia that was controlled with CsA and oral
prednisolone.

CsA is an effective immunosuppressive agent
that apparently has selective action on the T
lymphocyte-dependent immune responses.'” Des-
pite its potent immunosuppressive activity, the
administration of CsA after an autologous/syn-
geneic HSCT ironically elicits a T lymphocyte-
dependent autoaggression syndrome known as

2 The induction of

autologous/syngeneic GVHD.
autologous/syngeneic GVHD requires two essen-
tial components, the emergence of autoreactive
lymphocytes from the thymus and the elimination
of a T cell-dependent peripheral autoregulatory
mechanism.'” The effects of CsA are important in
preventing the re-establishment of regulatory cells
and in allowing the development of autoreactive
cells.”” In our patient, the use of CsA following
autologous HSCT might be associated with the
development of SSc as part of the complex
immune response involved in autologous GVHD.
It is quite possible that the auto-reactive lympho-
cytes, which were elicited by the CsA during the
reconstitution of immune system, partly contri-
buted to occurrence of another autoimmune disease,
SSc. SSc is an autoimmune disorder with an
unknown etiology. It is characterized by severe
and progressive cutaneous and visceral fibrosis,
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pronounced alterations in the microvasculature,
and numerous cellular and humoral immuno-
logical abnormalities.” It has become clear that
the activated cellular-immune system plays a key
role in the pathogenesis of SSc.'”

In summary, to our knowledge this is the first
report of a MS patient who developed SSc following
autologous HSCT and subsequent CsA adminis-
tration. During the reconstitution of immune
system following T-cell depleted autologous HSCT,
CsA administration may induce aberrant auto-
reactive T cells although the underlying mecha-
nisms are not determined. Therefore, a high
degree of caution should be advised when CsA is
administered to patients receiving autologous
HSCT.
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