Department of Medical Studies for Children

Evaluation of Stem Cell Transplantation In
Cerebral palsy

Thesis
Submitted for Partial Fulfillment of Ph.D. degree
In childhood studies Faculty of Postgraduate Childhood Studies

By
Mohamed Sedky Attia Abd El Kader
M.B. B. Ch, M.Sc.
Supervised by
Dr. Maisa Nasr Farid Dr. Khale dHussein Taman
Professor of Pediatrics and Head of Medical Professor of Pediatrics, Medical Studies
Studies Department for Children Department for Children, Faculty of
Faculty of Postgraduate Childhood Studies Postgraduate Childhood Studies,
Ain Shams University Ain Shams University
Dr. George S. Robinia Dr. Reham Sabry Tarkhan
Head of the Stem Cell Lecturer of Pediatrics,
Therapy Group Vienna Medical Faculty of Postgraduate
University of Vienna Vienna —Austria Childhood Studies

Ain Shams University

2020



FT:a ¥ 8,80 8¢



ACKNOWLEDGMENT

All praise to “ALLAH?”, the most gracious and the
most merciful, who guides us to the right way

I would like to thank heartily and to express my sincere
gratitude to Q’rof Maisa Nasr Farid,Professor of
Pediatrics, faculty of Postgraduate Childhood Studies, Ain
Shams University for her guidance, descent discussions, and
continuous encouragement.

I am extremely indebted to®rof. George S. Robinia,
Head of the Stem Cell Therapy Group Vienna Medical
University of Vienna—Austria for his endless flow of advices,
valuableideas, and helpful instructions.

lamalso, deeply gratefulto Dr.Reham Sabry Tarkhan,
Lecturer of Pediatrics, facultyof Postgraduate Childhood
Studies, Ain Shams University for her illuminating
discussion, kind cooperationandendless support throughout
thiswork.

To the spirit of the Q’rqf Khaled Hussien Taman,
Professor of Pediatrics, facultyof Postgraduate Childhood
Studies, Ain Shams University for his fatherhood guidance,
descent discussions, and continuous encouragement

Mohamed SedRy Attia Abd El Kader



ABSTRACT

Background:Perinatal complications may result in life-
long morbidities, among which cerebral palsy is the most
severe motor disability. Once developed, cerebral palsy is a
non-progressive disease with a prevalence of 2-3 per 1000 live
births in developed countries. It demands an extensive and
multidisciplinary care. Therefore, it is a challenge for our
health system and a burden for patients and their families.
Recently, stem cell therapy emerged as a promising treatment
option and raised hope in patients and their families, Aim and
objectives:the aim of the study is toevaluate the role of stem
cells transplantation in cerebral palsy Patients, subjects and
methods: this is a follow up study , that was carried out at
Waady Elneel hospital , Cairo, the study was conducted on 20
diagnosed Cerebral Palsy patients classified according to age
into two Groups : Group 1: one year to five years, and Group
2: five years to fifteen years, the study was carried out from
January 2018 to January 2020,Follow up the patient with
Gross Motor Function Classification Scale was done before
injection of stem cell and 3 months, 6 months, 9 months, 12
months after injection of stem cell, Results: the results of the
study revealed that there is no significant difference at Gross
Motor Function Classification Scalebetween the two groups as
regard injection score,there is significant improvment in Gross
Motor Function Classification Scalefrom pre-injection to final
injection score Conclusion:gross motor function and in
children with cerebral palsy were remarkably improved at
6 months and 12 months after stem cell transplantation,
Keywords: Transplantation, Gross Motor Function
Classification System, Stem Cells, Cerebral Palsy.
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Introduction

Introduction

Cerebral Palsy is the commonest cause of severe
neurological disability in children. The general prevalence is 2-3
per 1000 live births and has slightly increased in recent years.
This is due to the decreased mortality of low-birth-weight
infants together with an increased rate of cerebral palsy in the
survivors(Hollunget al, 2018).CP describes a group of
permanent disorders of the development of movement and
posture, causing activity limitations. The motor disorders of
cerebral palsy are often accompanied by disturbances of
sensation,  perception,  cognition, = communication, and
behavior,(Takanoet al,2020).

Treatment programs for CP encompass physical and
behavioral therapy, pharmacologic and surgical treatments,
mechanical aids, and management ofassociated medical
conditions. While many of these treatments are helpful, none
facilitatein reparative recovery of damaged brain. Recent
advances in stem celltherapy provide the hope of developing
more effective interventions in treating CP. Research has shown
that bone-marrow-derived cells could develop into neural
tissue(Weimann et al,2003).

Woodburyetalclaimed that adult rat and human bone
marrow stromal cell differentiate into neurons(Woodbury et al
2000). Stem cell transplantation has been reported to be
effective in animal modelsas well asin patients with
otherdegenerative neurological disorders such as stroke and
demyelination(Park et al 2008).
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Introduction

Stem cell research originated in the 1980s within the field
of biotechnology. Since then, progress has been made
towardsdeveloping a number of potential treatments for what are
still considered untreatable diseases. However, controversy
regarding the means and methods of
studyhasslowedfurtherprogress within thefield.(Singhet al2020).

Researchers are using several different types ofstem
cellstostudy brain injuryto explore the possibilities for
developing new treatments. In some of these studies, researchers
do appear to have been able to reduce damage to the brain as
somehave shown some improvements in their symptoms.
However, these effects in patients are not yet fully understood,
much more work is needed and it will be many years until
suchresearch can be applied to treating cerebral
palsy(Korzeniewski et al2008).

Concept of the study
Cerebral Palsy:

Cerebral palsy is considered a neurological disorder caused
by a non-progressive brain injury or malformation that occurs
while the child’s brain is under development. Cerebral palsy
primarily  affects body movement and  muscle
coordination.(Lepore et al,2005)

Stem Cell:

An undifferentiated cell of a multicellular organism which
is capable of giving rise to indefinitely more cells of the same
type, and from which certain other kinds ofcell arise by
differentiation(Li et al,2000)




Introduction

Autologous stem cells transplantation:

That is transplantation in which stem cell(undifferentiated
cellfrom other cell types develop), are removed and later are
given back to the same person.

Hypothesis

% Autologous intrathecal stem cells transplantation leads to the

improvement ofthe CP deficits e.g. motorfunctions.




Aim of The Work

Aim of The Work

The study aimsto:

+¢ Evaluate the role of stem cells transplantation in CPPatients.

7

¢ As regards Motor Fuctions.




