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Haploidentical hematopoietic stem cells transplantation
for the treatment of medulloblastoma*~

One case report

Hu Hai-yan, Guo Hong-bo, Wu Bing-yi, Deng Lan, Song Chao-yang, Guo Kun-yuan

Abstract

BACKGROUND: Some reports demonstrated that, autoallergic or hematopoietic stem cells transplantation combined with
chemotherapy received good outcomes in treating medulloblastoma, which can prolong survival time of patients. However,
whether haploidentical hematopoietic stem cells transplantation can treat medulloblastoma remains poorly understood.

OBJECTIVE: To firstly report a patient receiving haploidentical hematopoietic stem cells transplantation for treating medul-

loblastoma.

METHODS: A terminal cancer patient with bone matastases successively received six lymphocyte transfusions from an unre-
lated donor combined with chemotherapy and three haploidentical hematopoietic stem cell transplantations.

RESULTS AND CONCLUSION: The patient presented erythra, accompanied by fever, diarrhea and yellow brown liquid stools,
which was considered as graft versus host disease, and treated by urbason, gammaglobulin, CellCept, Prograf, Basiliximab
(anti-CD25 antibody), Infliximab (anti-tumor necrosis factor a antibody), effective antibacterial and supportive treatments. After
that, the erythra and diarrhea were remised. But the patient died from cerebral hemorrhage. Allogeneic lymphocyte transfusion
can kill or damage tumor cells, improve life quality, but the outcome is restrained for patient with a high tumor burden. Immu-
nosuppressant, such as anti-CD25 antibody and anti-tumor necrosis factor a antibody should be timely used in consideration of

allogeneic hematopoietic stem cell transplantation.

INTRODUCTION

Medulloblastoma, one of the most common stubborn
malignancy tumors in children, often peaks its
incidence at age 3 to 10 years with a mean age of 5
years!™ . It is highly malignant entities with an
inherent tendency to metastasize via the
cerebrospinal fluid, originating from primitive
neuroepithelial cell, situating in the external granular
layer of the cerebellum and belonging to the family of
central primitive neuroectodermal tumorst®.
Approximately 30% of the medulloblastoma was
found in children, while medulloblastoma accounted
for less than 3% of all of the primary brain tumors in
adult with an annual incidence rate of 0.05 per 100
000 per year only. Almost all patients have already
had metastatic disease in the spinal cord at the time
of first detection on the tumor. Surgical excision
combined with craniospinal irradiation([CSI] 54 Gy to
the posterior fossa and 36 Gy to the craniospinal
axis]) was always the gold standard for treatment of
medulloblastoma; however, poor prognosis was
concluded and new approaches are needed! ",
Despite gradual improvement in the survival rate
over the last decade, infants and young children still
have a dismal prognosis with poor overall survival
and high treatment-related morbidity with CSI as its
major causes of high impairment. In order to
decrease long-term sequelae caused by central
nervous system irradiation in young children with
medulloblastoma, most cooperative groups have
designed strategies to delay or avoid radiotherapy,
based on prolonged conventional chemotherapy.
Other worldwide groups have successfully used
high-dose chemotherapy combined with autologous
stem cell transplantation to increase disease-free
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survival in patients with such recurrent diseases as
medulloblastoma. Clinical studies of
non-myeloablative allogeneic hematopoietic stem
cell transplantation have demonstrated that donor’s
lymphocytes transferred with the graft may induce a
clinically meaningful antitumor effect (graft-versus
tumor) in recipients with hematologic or stubborn
tumors refractory to conventional treatments, but few
data are available currently in patients with
medulloblastoma.

CASE STUDY

In August 2006, a 6-year-old boy presented nausea,
vomiting and hyperspasmia accompanied by occipital
headaches that increased with exertion. He then
developed blurred vision and progressive ataxia. MRI
scans of the head revealed a 7 cm x 7 cm mass in
the forth-cerebral ventricle. A radical surgery was
performed at an outside institution and the
pathological evaluation revealed medulloblastoma.
The patient was treated with the adjuvant
craniospinal irradiation (40 Gy). A part remission was
achieved when he was admitted to our institution for
relapsed medulloblastoma (stage IV, World Health
Organization Classification). The patient refused to
move and to be touched for his ostealgia all over the
body, especially in the knee joints. His routine blood
examination was white blood count (WBC)
3.06x10%L, neutrophilic granulocyte 1.57x10%/L,
hemoglobin 44.6 g/L, platelet 31.2x10%L, which
indicating that red blood cell count (RBC) and
thrombocyte transfusions were required. The report
of bone marrow aspiration showed the carcinoma cell
was more than 50% in nucleated cell. He was so
weak that only low-dose chemotherapy could be
chosen. He accepted fludarabine (20 mg for 2 days)
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and methotrexate (5 mg) treatment combined with twice
lymphocyte transfusions from unrelated ABO compatibility but
HLA mis-matched donor on October 30”‘, 2007. Symptoms,
especially the ostealgia, relieved significantly and he
discharged from the hospital. He accepted etoposide (40 mg
for 3 days) on November 26™ and velcade (0.8 mg) on
November 29" and December 3’d, respectively. And then,
lymphocyte transfusion from the same donor was performed
twice on December 8™ and 13". The patient, getting better
and better, could crawl in the bed and stand for a few minutes
with weight increase for 2 kg during the treatment. His routine
blood examination recovered to WBC 3.06 g/L, GRAN 1.57
g/L, hemoglobin 91.6 g/L, platelet 53.3 g/L. On Dec 30" we
gave him etoposide (70 mg for 5 days) and velcade (1 mg)
and lymphocyte transfusion from the same donor was
performed twice again; meanwhile we gave him rhiL-2 (50
000 IU for 5 days). But aggravated disease was found in
January and the patient was admitted to hospital again for
short of breath, gaze, clouding of consciousness on February
14™. MRI showed a 2.5 cm x3 cm mass on the left angle of
mandible and metastasis on the right frontal and left temporal
lob. The haploidentical hematopoietic stem cell
transplantation from his father was performed as the family
strongly urged on March 14™. The conditioning regimen
included fludarabine (35 mg/m? for 4 days, from —10 to -7),
busulfanum (15 mg/m? for 5 days, from —11 to -7), etoposide
(100 mg/m? for 5 days), anti-human thymocyte globulin (5
mg/kg for 5 days) and velcade (1 mg for 2 days, -6 day, -5
day).

The patient accepted PBSC and bone marrow cell on March
25" and 28", respectively. Three days later, WBC decreased
to almost zero; the patient had diarrhea without fever and the
concentration of cyclosporine A was 180 pg/L. Urbason

(40 mg) was given by considering the lymphocyte donor was
mis-matched; but the patient got a high fever reaching to
39.6 ‘C after 17 days. Hemoculture indicated enterococcus
faecalis septicaemia and the symptoms disappeared after
effective antibacterial and supportive treatments, but the
haematogenesis did not return until April 14", Peripheral
blood stem cell and urbason 240 mg for 2 consecutive days
were performed, but hematopoitic reconstitution failed again.
On May 1%, we did the third-time transfusion. The
conditioning regimen included fludarabine (35 mg/m? for 4 d,
-5 to 2 d), cyclophosphamide (1.2 g/m?for 2 d, -4 d, -3 d;
0.65 g/m? for 1 d, -2 d), ciclosporin A (80 mg/m? for 3 d, -1 d,

0 d, +1d) and anti-human thymocyte globulin (3 mg/kg for 4 d).

Hematopoiesis reconstituted on the 11" day, the routine blood
examination described WBC 1.12x10%L, hemoglobin 83.2 g/L
and platelet 38.9x10%L. But grade 1ll GVHD was kept and
such symptoms as erythra, serious liquid stools was found;
treatment plan was then devised in consultation with
pediatrician, digestion physicians, neurosurgeon and the
bone marrow transplant team. This plan involved the use of
urbason, gammaglobulin, CellCept, Prograf, Basiliximab
(anti-CD25 antibody), Infliximab (anti-tumor necrosis factor a
antibody); erythra and diarrhea was remised until June 23™.
The patient transferred to general ward; however, the
condition was deteriorated in July for cytomegalovirus
infection. The haematogenesis was suppressed significantly
and the patient died for cerebral hemorrhage (Figure 1).

6074

a: Tumor cell stained by Wright-Giemsa

»
b: Tumor cell stained negatively with periodic acid staining

v“

c: Peroxidase staining (Red arrow: negatively stained tumor cell; blue
arrow: positively stained neutrophil)

Figure 1 Morphological changes of bone marrow

DISCUSSION

Donor’s lymphocytes transferred with the allogeneic
hematopoietic stem cell transplantation (allo-HSCT) may
produce a clinically meaningful antitumor effect (graft-versus
tumor) in recipients with stubborn tumors!'"'?. At the
beginning, the patient was too week to undergo
transplantation, so the treatment plan was low-dose
chemotherapy combined with lymphocyte infusion. His
mother was under lactation at that time and his father had
incompatible blood type with him, so an unrelated donor was
chosen in order to enhance the graft-versus-tumor effect by
KIR mismatch!™; however it caused great difficulties for
further treatment. Maybe this is the reason for severe graft
versus host disease (GVHD) and rejection of the graft at first.
For haploidentical bone marrow transplantation, the acute
GVHD (aGVHD) is so common that almost all patients have
grade Il to IV life threatening. The recent experimental data of
donor indicate that aGVHD develops in three phases:
epithelial-cell injury caused by the conditioning regimen (pre
transplant phase), activation of donor T lymphocytes (T-cell
activation phase) and the effector phase. Unfortunately, little
progress has achieved in the treatment of aGVHD. High-dose
steroids are of ten adopted for patients presenting more than
grade Il tumor; however, 40% of those patients are resistant
to this treatment. During the early treatment, the life quality of
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patient improved significantly without any GVHD symptoms
and the tumor load decreased by bone marrow aspiration, but
intracranial metastasis was showed by MRI after infusion for
seven times. It is the reason for intracranial metastasis that
immune escape was induced by immunoediting after
lymphocyte infusion repeatedly. The parents knew the reports
of Matsuda!" and Lundberg!"®, in which the child obtained a
short-lasting PR following allogeneic hematopoietic SCT for
relapsed medulloblastoma, and the other patient achieved
CR lasting more than 2 years following allogeneic
hematopoietic SCT for recurrent metastatic medulloblastoma,
so the parents urged to do allo-HSCT for the boy. As we know,
so many data on the effect of HLA mismatching bone marrow
transplantation (BMT)""®'"! showed an overall increase of
incidence as compared with that on the effect of HLA-identical
sibling BMT and the frequency of graft failure increased as
donor/recipient HLA disparity increased!"®. It was difficult for
us to choose the donor and the conditioning regimen.
Considering time and candidate constraints, and the
reference to past HSCT experience in our department, thus,
his father was selected as his donor. The number of stem
cells in the graft was increased to improve the success rate,
but it failed in the first two transplantations and the severe
GVHD bothered the boy from covering from the whole
process. Although successful engraftment occurred on the
third time, steroid-refractory aGVHD was still uncontrolled!'®.
Of note, interleukin-2 and tumor necrosis factor-acan lead to
cellular activation as well as local tissue damage. There has
been a major development in the last few years of monoclonal
antibodies that targeted on cytokines?”. Basiliximab, a
chimeric monoclonal antibody, binds with high affinity to the
alpha-chain of the interleukin-2 receptor and prevents the
formation of the IL-2 binding site"*?" Basiliximab is efficient
and feasible for steroid-refractory aGVHD and merits further
evaluation®!. Previous studies®®*?® evaluated the response of
17 patients with steroid-refractory aGVHD after related (n=6)
or unrelated (n=11) allo-HSCT to basiliximab. Of 17
patients,12 (71%) responded to basiliximab, 9 (53%) had a
complete response of aGVHD and 3 (18%) had a partial
response. In this case, basiliximab with dose of 10 mg per
week was used for 4 times: the patient had partial response;
the erythra disappeared but liquid stools were still 5-7 times
per day. The treatment combined with infliximab, the
humanized monoclonal anti- tumor necrosis factor-a antibody,
binds to high-affinity soluble and transmembrane forms of
tumor necrosis factor-a and inhibits the binding of tumor
necrosis factor-a with its receptors. Tumor necrosis factor-a,
secreted mainly by activated mononuclear phagocytes, is the
principal mediator of acute inflammation after microbial
challenge; besides that, it can also stimulate the recruitment
of neutrophils and monocytes, and activate these cells to
eradicate microbes. Infiximab has been used in Crohn
disease®® and rheumatoid arthritis®®”. Anti-tumor necrosis
factor-a therapy with murine monoclonal antibodies® was
employed to treat steroid-resistant GVHD and it appeared to
be particularly useful with the help of intestinal movement.
Couriel and his colleagues® reported that a weekly dose of
10 mg/kg infliximab in patients with steroid-refractory GVHD
could result in an 80% response rate in 37 patients with
gastrointestinal movement. But Marty et al®” reported
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Infliximab increased risk of non-CandidalFl in hematopoietic
stem cell transplantation recipients with severe GVHD
disease, thus, only a dose of 10 mg/kg per month was adopt.
The symptom was controlled as soon as the second day
infliximab was used and 2 month later, unfortunately, the boy
infected by cytomegalovirus, so haematogenesis was
suppressed significantly. The boy died from cerebral
hemorrhage.

Bias or deficiency of this study

This study firstly report treating medulloblastoma using
haploidentical hematopoietic stem cell transplantation. An
unrelated donor was selected for lymphocytes infusion, which
led to the severe aGVHD and resulted in hematopoitic
reconstitution failure.

Clinical application significance

In conclusion, medulloblastoma is high risky and easy
metastases. Allo-HSCT is potential a treatment. No report
concerning medulloblastoma treated by haploidentical
hematopoietic stem cell transplantation was found. Own to
the one child policy, related HLA matched donor is difficult to
find and haploidentical hematopoietic stem cell
transplantation has been accepted gradually, but the
incidence of aGVHD is much higher than the other mortality.
Thus, more experiments needs to be performed.
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