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Stem cell studies have recently enabled a quantum leap in the field of regenerative
medicine and the attempt to find cures for diseases of a complex nature. Clinical trials remain
the only criterion for ensuring the safe application of stem cells; however, the rapid improvement
in the quality of related research may have given the inaccurate perception that such cells offer
a magic solution to complex diseases. It is crucial to recall that stem cell transplantation is a
complex process, and each of the many steps it entails requires research before the procedure
can be used. In the same way, it remains to seek ascites the correct information for the uses of
reliable medical sources. At the clinical level, stem cells have been successfully used to treat
certain diseases, especially a limited number of blood disorders, but factors related to the
patient’s condition and human leukocyte antigen matching are important for the application

of this type of treatment.
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Perceptions of Stem Cells

Despite remarkable progress in using
stem cell transplantation to treat complex diseases
in which conventional drug therapy has failed,
the development of this treatment has been
unjustifiably exploited. The supposed ability of
stem cells to fully cure diabetes, cirrhosis, kidney
failure, and injuries is periodically published and
circulated'. However, such claims are not yet
proven by clinical applications or experiments
on people with such diseases. Furthermore, these
claimed developments are publicized for purely
financial gain and without reference to the ethics
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of the medical profession, even if stem cells have
indeed yielded some promising indicators for
complex diseases in laboratory experiments?. The
failure of specialized centers to apply stem cells
has also been given much consideration as, if such
cells are handled by non-specialists or incorrectly,
a humanitarian catastrophe will inevitably ensue
with consequences that may be fatal or give rise
to tumor disorders and other complications that
become difficult to control®. The importance of
stem cells lies in the facts that first, they are the cells
responsible for compensating and regenerating
damaged tissues or cells in the body; and second,
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they have the ability to develop and differentiate
into other types of specialized cells, such as stem
cells that form blood, skin tissues, and the nervous
system**. This differentiation occurs through the
activity of specific genes that are responsible for
determining the biological pattern or pathway for
the formation of new cells, which is known as the
process of cellular differentiation®.

Stem Cell differentiation

In terms of their importance, stem cells
can be categorized into three main groups: human
embryonic stem (HES) cells, induced pluripotent
stem cells (iPSC), and adult stem cells’. Research
experiences and clinical applications differ
according to this typology. In a simplified summary
of these types, HES cells form the embryo in
its first primitive stages after the fertilization of
the egg and have been subject to much medical
research®. Although research has not yielded clear
and safe evidence for therapeutic application, many
researchers believe that HES cells will be used to
treat several complex genetic diseases in the future
because such cells have the highest ability in terms
of development and division’. However, the uses
of HES cells might be extremely limited due to
both their high cost and opposition to their use
on religious grounds, which generates problems,
controversies, and a lack of conviction about the
rightness of following this path'.

In the same way, the discovery of iPSC
represents a revolution in the future of regenerative
medicine. In the last ten years, scientists have
been successful in converting (normal) somatic
cells into cells bearing the characteristics of HES
cells through bioengineering by adding a set
of transcription factors and genes with special
capabilities in which ordinary cells acquire the
biological characteristics of stem cells'?. Some
studies have highlighted the importance of applying
such cells therapeutically. However, given the
limited number of clinical trials using these types
of cells, their future use is fraught with risks, and
clarity is lacking from the therapeutic point of view
since scientists in the field of stem cells have not
discovered means to finally and completely control
them. The path of differentiation and development
of these cells remains a mystery that researchers
continue to decipher'?.

The third type of cell offers hope of
providing safe treatment by transplanting adult
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stem cells, which have the characteristic of
development and differentiation into a specific
path, led by hematopoietic stem cells'. This
type of stem cell has proven its ability to treat
some cases of bone marrow failure, blood cancer
(leukemia), lymphoid and myeloid tumors, and
blood breakdown (anemia) as well as some
diseases resulting from the failure of the immune
system. Transplanting adult stem cells offers hope
when the attending physician considers it the last
step after all attempts at conventional treatments
have been exhausted, as stem cell transplantation
requires many clinical and laboratory procedures
and examinations"®. In addition, Human leukocyte
antigens (HLA) matches tests, particularly in
allogeneic transplant. This type of transplant has
been performed for patients suffering from bone
marrow failure'®.

Further, in other diseases, such as
Hodgkin’s lymphoma, donors are not required for
transplant; in such cases, stem cells come from
patients themselves in a process called autologous
transplant'’. The stem cells are extracted from the
patient before the start of the chemotherapy or
radiotherapy process and returned to them after
the completion of the treatment process. They
contribute to the creation of new stem cells to
replace those destroyed during the treatment for
lymphoma with high doses of anti-cancer'®.

Stem Cell transplant considerations

During the transplantation pathway, the
patient will be under chemotherapy for a period
of time to prepare the body to receive this type of
cell. The patient will also be kept in strict isolation.
Following the transplant, it is important to follow
up the treatment plan'. Molecular genetic tests
also have an important role in showing successful
engraftment. Despite the safe application of blood-
forming stem cells, the HLA matching process is
an ever-present concern in the absence of a donor.
From this standpoint, stem cells taken from the
umbilical cord blood of newborns widen the choice
in terms of performing stem cell transplantations.
Consequently, some medical facilities have
established a special section for an umbilical cord
blood bank: the blood is extracted immediately
after birth, laboratory tests are conducted to ensure
that it is free of infectious diseases and viruses, and
HLA data are recorded®. The researchers pointed
out that, despite the scientific progress presented
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by umbilical cord blood cells, some risks may be
present, especially if these cells contain genetic or
hereditary diseases that cannot be detected directly
but appear late in the life of the donor or recipient
of these cells®'. Some treatment plans follow the
condition of the child from whom the umbilical
cord blood was taken after a year has passed to
see whether they have any genetic or hereditary
disorders before transplantation®.
Closing Remarks

Stem cells remain a promising treatment
for various genetic, cancerous and immunological
diseases, but on an insignificant scale due to the
limited clinical dependence®. Also, in diseases
that have credits for stem cell therapy, the patient
undergoes numerous clinical and laboratory tests,
and also the suitability of this type of treatment
before proceeding with the transplantation
process®.
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