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the event of tumor formation or another complication. The potential
for stem cell therapies to revolutionize medical care is extraordinary,
and disorders such as myocardial infarction, diabetes, and Parkinson’s
disease, among many others, are potentially curable by such therapies.
However, stem cell–based therapies are still at a very early stage of
development, and perfection of techniques for clinical transplantation
of predictable, well-characterized cells is going to be a difficult and
lengthy undertaking.
ETHICAL ISSUES
Stem cell therapies raise ethical and socially contentious issues that
must be addressed in parallel with the scientific and medical opportunities. Society has great diversity with respect to religious beliefs,
concepts of individual rights, tolerance for uncertainty and risk, and
boundaries for how scientific interventions should be used to alter the
outcome of disease. In the United States, the federal government has
authorized research using existing human ES cell lines but still restricts
the use of federal funds for developing new human ES cell lines.
Ongoing studies of existing lines have indicated that they develop
abnormalities with time in culture and that they may be contaminated
with mouse proteins. These findings highlight the need to develop
new human ES cell lines. The development of iPS cell technology may
lessen the need for deriving new ES cell lines, but it is still not clear
whether the differences in gene expression by ES and iPS cells are
important for potential clinical use.

In considering ethical issues associated with the use of stem cells, it
is helpful to draw from experience with other scientific advances, such
as organ transplantation, recombinant DNA technology, implantation
of mechanical devices, neuroscience and cognitive research, in vitro
fertilization, and prenatal genetic testing. These and other precedents
have pointed to the importance of understanding and testing fundamental biology in the laboratory setting and in animal models before
applying new techniques in carefully controlled clinical trials. When
these trials occur, they must include full informed consent and careful
oversight by external review groups.
Ultimately, there will be medical interventions that are scientifically feasible but ethically or socially unacceptable to some members
of a society. Stem cell research raises fundamentally difficult questions
about the definition of human life, and it has raised deep fears about
the ability to balance issues of justice and safety with the needs of critically ill patients. Health care providers and experts with backgrounds
in ethics, law, and sociology must help guard against the premature
or inappropriate application of stem cell therapies and the inappropriate involvement of vulnerable population groups. However, these
therapies offer important new strategies for the treatment of otherwise
irreversible disorders. An open dialogue among the scientific community, physicians, patients and their advocates, lawmakers, and the
lay population is critically important to raise and address important
ethical issues and balance the benefits and risks associated with stem
cell transfer.
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