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Cell Therapy: Hype or Hope
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Cell therapy is a promising therapeutic tool for the next decade. It has a potential to cure a number
of chronic diseases and conditions related to aging processes or degenerative changes. In addition, it could
be used to replace cells and tissues in injured organs. Furthermore, it may provide a novel approach to
congenital anomalies and genetic disorders where current therapeutic options are limited. However, many
crucial questions need answers to ensure a safe, effective and successful solution in the field of cell therapy. In
Thailand, innovative knowledge and expertise in stem cell biology and technology are required as the key

elements to make cell therapy a ““real” hope.
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During the past decade, Thailand’s elderly
population increased in number and proportion® due
to the changes in lifestyle and social context. This
increase has caused the diseases related with aging
and degenerative processes to mushroom. For example,
neurodegenerative diseases, myocardial infarction,
osteoporosis, renal failure are currently major health
problems.

The main problems with degenerative diseases
are the chronic clinical course®® and because they are
usually incurable and devastating conditions. Current
treatment options available are only supportive and
symptomatic treatments that require regular and long-
term follow up. Furthermore, comparing with other age
groups, the elderly, unfortunately, are prone to develop
various complications from treatments. All of these
factors play a significant role in decreasing the quality
of life of the elderly. Moreover, due to their diminished
functional capacity, their contributions to the society
from their useful experiences and skills are also nega-
tively affected. Their poor health and quality of life
will affect greatly the other family members due to the
high cost of medical care, in effect reducing the family
economic status and overall developmental potential
of Thailand.
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Inherited diseases and congenital malforma-
tion are also commonly found“®. They usually have
negative impact on patients’ physical and psycholo-
gical development. In addition, these conditions need
special attention, care and time from parents. These
lead to loss of human resource of society (both patients
themselves and parents that are in working age). The
therapeutic options for this group of patient are also
only supportive and symptomatic treatments. More-
over, theses patients unfortunately have poor progno-
sis and shorter life expectancy®”. Even when there
are prenatal diagnosis procedures available, current
available treatment is limited to termination of preg-
nancy. This causes psychological trauma to both
parents and obstetricians.

Stem cells: new hope for medical society

Nowadays, biomedical sciences are rapidly
progressing. Physicians and scientists have gained
more knowledge and understanding on complicated
pathogenesis in molecular and cellular levels. There
are a number of researches and studies aiming at
developing novel therapeutic approaches for aging
diseases, genetic disorders and congenital malforma-
tions at the starting points of abnormalities. These may
be the revolution of treatments for many chronic and
incurable conditions.

Stem cell knowledge and technology have
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gained great attention during the past decade due to
its exceptional properties, stemness, self-renewal and
potential to develop it into any specific type of cells in
the human body. As a result, stem cell is a promising
research tool for studying cellular pathogenesis of
various diseases including normal and abnormal pro-
cesses of early human development. The main pur-
pose of these studies is to establish better diagnostic
and therapeutic approaches. Moreover, stem cell could
be an important resource to create human disease
models for experimental researches with decrease in
risk of direct intervention in human beings®19.

From stem cell to cell therapy: treatment for the next
decade

Due to the special properties of the stem cell,
it will be an invaluable resource for developing healthy
cells and tissues to replace diseased or damaged cell
or tissues, creating cell and tissue therapy. This is
the driving concept of a new branch of medicine, “Re-
generative Medicine”®*3). This stem cell therapy will
significantly change the mainstay of treatment options
for chronic conditions, genetic disorders and congeni-
tal anomalies from being supportive and symptomatic
to being curable. Moreover, stem cell therapy will
improve quality of life in a number of patients, reduce
long-term health care expense, and provide positive
impact on health and financial status of Thailand thus
leading to greater developmental potential in both
economic and social aspects.

Targeted diseases and conditions for stem cell therapy

Examples of diseases and conditions for which
there are good possibilities and thorough researches
worldwide for cell therapy are:

1. Neurodegenerative diseases*'®; Parkin-
son’s disease, Alzheimer’s disease, multiple
sclerosis, and stroke

2. Leukemia and thalassemia®®-2V)

Insulin dependent diabetes mellitus®?

Ischemic heart disease and heart failure

from myocardial dysfunction@2

Degenerative change of bone and joints®@"2®)

Liver failure®30

Renal failure®.%2

Skin loss or damage: burn®®

. Spinal cord injury®4%

10.Corneal disorders®®

11.Congenital anomalies® (by intrauterine
stem cell therapy)

12.Genetic and metabolic disorders©*9
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Steps for successful cell therapy and problems
The important steps for successful applica-
tion of stem cells in clinical level are composed oft“*41)

1. Control of development and differentiation of stem
cells

This is the first crucial step to manipulate
naive (undifferentiated) stem cell into specific cell type
in appropriate stage of development for each individual
patient case such as insulin-producing cell for diabetes
mellitus type 1 patients and dopamine- producing cell
for patients with Parkinson’s disease.

2. Prevention of immunological incompatibility
Overcoming the immunological reaction bar-
rier is necessary. There are many possible approaches
to solve this problem. One such approach is the estab-
lishment of a stem cell bank that will make available and
accessible the various stem cell lines for most of the
patients. Another approach is to create patient specific
embryonic stem cell lines by Somatic Cell Nuclear
Transfer (SCNT) technique. This will presumably by-
pass the host immunological defense, as they are
derived cell lines that are genetically identical to the
host. However, this technique still needs further studies
on detailed technical points before using in human.

3. Targeting cells to appropriate tissues and organs
or “Homing”

The next important step in the milestone of
cell therapy is to deliver established cells and tissues
to target tissues and organs properly. The delivered
cells should also function in synchronization with other
cells within the same organ. This is especially true in
delicate and complicated areas. One such area is the
central nervous system where every minute part has
sophisticated function. Another such area is the
myocardium, which has special electrical conduction
system. Error in cell delivery could result in fatal com-
plications, epilepsy, paralysis and cardiac arrhythmia.

4. Post cell therapy monitoring and surveillance

Post cell therapy monitoring and surveillance
is an essential step to evaluate both effectiveness and
safety of the treatment. Common complications of cell
therapy are adverse immunological reaction, tumor
formation, and disturbance of organ function due to
error in stem cell homing step. In addition, post treat-
ment monitoring and surveillance will certainly be a
key factor to improve efficacy and reduce potential
risks of stem cell therapy.
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Conclusion: current situation and the future of cell
therapy in Thailand

In Thailand, established stem cell therapy in
clinical phase is bone marrow transplant with hemato-
poietic stem cells®“**9. Key successful factors include
the easy manipulation protocols to derive specialized
cells and the lack of homing techniques requirement.
Moreover, bone marrow transplant with hematopoietic
stem cell is quite safe and effective. Most of the other
stem cell therapies are still in the preclinical phase,
even in developed countries. Thailand requires more
knowledge, expertise and technology to apply this
promising therapeutic tool into clinical practice. The
main purpose is to change cell therapy from “hype” to
“hope”, to develop new “power” to improve quality
of life of Thais and to increase overall competitive
potential of Thailand.
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