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Scope Note 24

Human Gene Therapy
MARY CARRINGTON COUTTS

On September 14, 1990, researchers at the U.S. National Institutes of Health
(NIH) performed the first approved gene therapy procedure on a four-year-old girl
named Ashanti DeSilva. Born with a rare genetic disease, severe combined immune
deficiency (SCID), Ashanti lacked a healthy immune system and was extremely
vulnerable to infection. Children with SCID usually develop overwhelming infec-
tions and rarely survive to adulthood; even a common childhood illness like chick-
en pox is life-threatening. Ashanti led a cloistered existence, avoiding contact with
people outside her family, remaining in the sterile environment of her home, and
battling frequent illnesses with massive amounts of antibiotics.

In Ashanti's gene therapy procedure, her own white blood cells were genetical-
ly modified and then infused back into her bloodstream. Laboratory tests show
that the therapy has strengthened Ashanti's immune system. She no longer has
recurrent colds, has been allowed to attend school, and has been immunized
against whooping cough. This gene therapy procedure is not a cure, however. The
genetically-treated white blood cells only survive for a few months and must then
be replaced, but Ashanti's future is much brighter because of the new therapy (VI,
Thompson [The First] 1993).

Although this simplified description of Ashanti's gene therapy procedure
sounds like a happy ending, it is little more than an optimistic chapter in a long
story. The road to the first approved gene therapy procedure was rocky and
fraught with controversy. The biology of human gene therapy is very complex,
and there are still many techniques that need to be developed and diseases that
need to be understood more fully before gene therapy is well established. The pub-
lic policy debate surrounding the possible use of genetically engineered material in
human subjects is equally complex. Major participants in the debate come from
the fields of biology, government, law, medicine, philosophy, politics, and religion,
each bringing different views to the discussion.

In studying the ethics of gene therapy, one should draw a distinction between
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therapy on somatic (non-reproductive) cells and germ (reproductive) cells. Only
the germ cells carry the genes that will be passed on to the next generation.
Reactions to gene therapy have varied widely. Some commentators on gene ther-
apy object to any form of genetic manipulation, no matter how well-intentioned
(VI, Rifkin 1983). Another reaction is to allow the use of somatic-cell therapy, but
not to approve the use of germ-line therapy, which could have unforeseeable
effects on future generations. A different stance is that, with proper regulation and
safeguards, germ-line gene therapy is a logical extension of the progress made to
date and that it is an ethically acceptable procedure.

TECHNIQUES

To date, 43 research protocols have been approved for somatic-cell gene ther-
apy in the United States. The techniques employed in each protocol vary, but in
general a virus is used as a "vector" to insert the desired gene into the DNA of the
patient's cells, in order to compensate for a defective gene. For Ashanti's gene
therapy, this technique involved obtaining white blood cells and introducing
properly functioning genes into as many of the cells as possible. The normal genes
were delivered through the use of a specially-engineered virus.

Although similar techniques are used in germ-line gene therapy, the procedure
is more difficult. There are two basic ways to perform germ-line gene therapy: ( 1 )
to treat a preimplantation embryo that carries a serious genetic defect before its
implantation in the mother, which necessitates the use of in vitro fertilization tech-
niques; or (2) to treat the germ cells (sperm or egg cells) of afflicted adults so that
the genetic defects would not be passed on to their offspring, which requires the
technical expertise to delete the defective gene and insert a properly functioning
replacement. Because of the complexity of the procedures involved and the atten-
dant ethical controversy, germ-line therapy is not currently performed.

CANDIDATE DISEASES FOR GENE THERAPY

At present, gene therapy is likely to be most successful in treating diseases that
are caused by single-gene defects and has been approved for treating diseases such
as severe combined immune deficiency, familial hypercholesterolemia, cystic
fibrosis, and Gaucher's disease. Other protocols are aimed at the treatment of can-
cer, and a few are targeted toward AIDS. Numerous additional disorders also
have been discussed as candidates for gene therapy, including Parkinson's and
Alzheimer's diseases, arthritis, and heart disease (VI, Wolff 1993). The Human
Genome Project, an ongoing effort to identify the location of all the genes in the
human genome, is likely to identify more candidate diseases.

Eve Nichols (II, 1988, p. 18) describes the current criteria for selecting disease
candidates for human gene therapy: (1) the disease is an incurable, life-threaten-
ing disease; (2) organ, tissue, and cell types affected by the disease have been iden-
tified; (3) the normal counterpart of the defective gene has been isolated and
cloned; (4) either the normal gene can be introduced into a substantial subfraction
of the cells from the affected tissue, or the introduction of the gene into the avail-
able target tissue, such as bone marrow, will somehow alter the disease process in
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the tissue affected by the disease; (5) the gene can be expressed adequately (it will
direct the production of enough normal protein to make a difference); and (6)
techniques are available to verify the safety of the procedure.

BRIEF HISTORY OF GENE THERAPY IN THE UNITED STATES

In 1967, Nobelist Marshall Nirenberg wrote of programming cells with syn-
thetic messages and recognized both the promise and the danger of this scientific
procedure, which John Fletcher (II, 1990, p. 57) cites as the beginning of the gene
therapy debate. Another seminal event in the history of gene therapy occurred
when an American doctor, Stanfield Rogers, collaborated with a German physi-
cian between 1970 and 1973 to treat two sisters suffering from hyperargininemia.
They erroneously believed that introducing the Shope papilloma virus (SPV) into
the girls would cause expression of the gene that regulated the production of argi-
nine (I, U.S. President's Commission 1982).

In 1974, NIH took the lead in regulating recombinant DNA (rDNA) research,
and the Recombinant DNA Advisory Committee (RAC) was created. In 1976,
RAC issued guidelines that required rDNA research proposals to be reviewed first
by the home institution's institutional biosafety committee (IBC) and then by
RAC (VI, U.S. National Institutes of Health 1976.) These guidelines applied to all
federally funded institutions performing rDNA research, regardless of the source
of funding for the specific project or where the research takes place. Because of
federal regulations on research involving human subjects, this kind of research
also had to be reviewed by the local institutional review board (IRB).

In 1980, an unapproved human gene therapy experiment was performed under
questionable circumstances by a researcher at the University of California at Los
Angeles (UCLA), Dr. Martin Cline. Without the approval of the UCLA IRB, Cline
transferred recombinant DNA into the bone marrow cells of two patients with
hereditary blood disorders, one in Italy, the other in Israel. At the time, Italy did
not have IRBs, and Dr. Cline failed to fully disclose the nature of the gene trans-
fers to the Israeli IRB. In October 1980, the Los Angeles Times published details
of Dr. Cline's activities (VI, Jacobs 1980). As a result of his actions, Dr. Cline was
forced to resign his department chairmanship at UCLA; he lost some grants; and
for a period of three years, all of his applications for grant support were accom-
panied by a report of the investigations into his activities in 1979-1980.

In the light of Dr. Cline's experiment, and at the prompting of the National
Council of Churches, the Synagogue Council of America, and the United States
Catholic Conference, the President's Commission for the Study of Ethical
Problems in Medicine and Biomedical and Behavioral Research studied the issue
of gene therapy and released a landmark report called Splicing Life at a congres-
sional hearing in 1982 (VI, U.S. Congress 1982). The President's Commission vig-
orously defended the continuation of rDNA research. Splicing Life responded to
the concern that scientists were playing God, concluding that researchers can dis-
tinguish between acceptable and unacceptable uses of gene therapy research. The
Commission suggested that RAC broaden the scope of its review to include the
ethical and social implications of gene therapy.
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In 1984, RAC created a new group, called the Working Group on Human
Gene Therapy (later called the Human Gene Therapy Subcommittee (HGTS))
specifically to review gene therapy protocols (IV, Walters 1991). The first act of
the Working Group was to produce the "Points to Consider for Protocols for the
Transfer of Recombinant DNA into the Genome of Human Subjects" document
as a guide for those applying for RAC approval of gene therapy protocols (IV,
U.S. National Institutes of Health 1985).

An outgrowth of the 1982 congressional hearing was the 1984 U.S. Office of
Technology Assessment (OTA) background paper on gene therapy, which
stressed the difference between somatic and germ-line gene therapy (II, U.S.
Congress, Office of Technology Assessment 1984). OTA also issued an important
survey of public opinion regarding genetic technologies (VI, U.S. Congress, Office
of Technology Assessment 1987).

Other attempts by Congress to participate in the public debate on gene thera-
py have been less effective. Legislation to create a federal commission to study the
ethical, legal, and social issues of genetic engineering emanated from the 1982
hearings (VI, U.S. Congress 1983), but the bill never passed. The Biomedical
Ethics Advisory Committee briefly studied the issue of gene therapy, but its man-
date to study issues relating to death and fetal tissue research embroiled it in abor-
tion politics, and the Committee collapsed before taking action (IV, Cook-Deegan
1990).

By late 1985, the RAC Subcommittee had revised its "Points to Consider" doc-
ument in response to public comments and was ready to review gene therapy pro-
tocols. The first protocol the Subcommittee received, in 1988, was for gene mark-
ing rather than gene therapy. Steven Rosenberg and his colleagues proposed using
gene marking techniques to track the movements of tumor infiltrating blood cells
in cancer patients; no actual therapy was proposed. After several months of dis-
cussion among the HGTS members, and the gathering of additional information,
the protocol was approved by RAC through a mail ballot in December 1988. The
experiment was briefly delayed by a lawsuit filed by the Foundation on Economic
Trends, which questioned the validity of the review process (FV, Foundation on
Economic Trends 1991). Eventually Rosenberg did perform the experiment, with
fruitful results (VI, Rosenberg 1990).

In 1990, the HGTS reviewed the first two gene therapy protocols. One was
from Michael Blaese and French Anderson for gene therapy on children, includ-
ing Ashanti DeSilva, who suffer from SCID; the other was from Steven Rosenberg
and colleagues who wanted to use the same tumor-infiltrating blood cells, now
genetically altered, to deliver a tumor necrosis factor designed to kill tumor cells.
Both protocols were approved.

While RAC approval is necessary for human gene therapy protocols support-
ed by federal funds, approval by the U.S. Food and Drug Administration (FDA)
is also necessary for all gene therapy protocols. The FDA focuses on the safety and
efficacy of the genetically altered products, on the safety of the manufacturing
process, and on control of the final product. The FDA published its own "Points
to Consider in Human Somatic Cell Therapy and Gene Therapy" in 1991 (VI,
U.S. Food and Drug Administration 1991) and further clarified its regulations in
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1993 (VI, U.S. Food and Drug Administration 1993). RAC and FDA approval
can be obtained simultaneously or sequentially, in either order.

The most recent chapter in the history of gene therapy in the U.S. began in
December 1992 when Dr. Bernadine Healy, then Director of NIH, approved a
compassionate use exemption from the regular review process, to allow a criti-
cally ill patient to receive gene therapy. This circumvention of the regular
approval process proved very controversial and sparked a series of meetings to
create RAC procedures for dealing with expedited review of single patient proto-
cols (IV, U.S. National Institutes 1993).

Nearly a decade ago OTA noted that "the main difference between gene ther-
apy and other medical technologies may be perceptual more than actual. The risks
and benefits of gene therapy are analogous to those for other therapies, and many
believe that it presents no fundamentally new ethical problems, yet there remains
a gnawing discomfiture with the prospect" (II, U.S. Congress Office of
Technology Assessment 1984, p. 29). There are several major arguments for and
against human gene therapy.

ARGUMENTS IN FAVOR OF GENE THERAPY

The central argument in favor of gene therapy is its potential for treating des-
perately ill patients or preventing the onset of horrible illnesses. Conventional
treatment has failed for patients with diseases that are candidates for gene thera-
py; for these patients, gene therapy is the only hope. When compared to the cer-
tain hardship and death faced by these patients, the risks and uncertainties of gene
therapy are acceptable ones. For the most part, the specter of Frankenstein cre-
ations escaping from the laboratory has been quelled by carefully monitored,
slowly progressing research. Civic, religious, scientific, and medical groups have
all agreed in principle that somatic-cell gene therapy is appropriate for humans (II,
U.S. Congress Office of Technology Assessment 1984, p. 47).

Many commentators liken somatic-cell gene therapy to other new medical
technologies (I, Glover 1989; I, CIOMS 1991; I, U.S. President's Commission
1982; I, World Council of Churches 1989). Some argue that we have a positive
obligation to patients and to future generations to treat their severe illnesses if we
can (III, Munson and Davis 1992; III, Rosenkranz 1987).

Others note that to prevent research on gene therapy is to impinge upon the
intellectual freedom of researchers. Proponents note that at the current rate of
progress in gene therapy techniques, the risks become more identifiable and that
the outcomes of gene therapy can be predicted "rather precisely" (III,
Zimmerman article in Juengst 1991).

Eric Juengst (III, 1991, p. 588-89) has summarized the arguments pertaining
specifically to germ-line gene therapy: (1) germ-line gene therapy offers a true
cure, and not simply palliative or symptomatic treatment; (2) germ-line gene ther-
apy may be the only effective way of addressing some genetic diseases; (3) by pre-
venting the transmission of disease genes, the expense and risk of somatic-cell
therapy for multiple generations are avoided; (4) medicine should respond to the
reproductive health needs of prospective parents at risk for transmitting serious
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genetic diseases; and (5) the scientific community has a right to free inquiry, with-
in the bounds of acceptable human research.

While the development of germ-line gene therapy techniques will undoubtedly
place some embryos at risk in the laboratory, once successful techniques are devel-
oped, the therapy could help parents and researchers avoid the moral dilemma of
disposing of "defective" embryos in the lab by repairing them.

ARGUMENTS AGAINST GENE THERAPY

Many persons who voice concerns about somatic-cell gene therapy, and use a
"slippery slope" argument. They wonder whether we will be able to distinguish
between "good" and "bad" uses of the gene modification techniques and whether
the potential for very harmful abuse of the technology should keep us from devel-
oping the techniques (VI, Hubbard and WaId 1993, p. 116). Some commentators
have pointed to the difficulty of following patients in long-term clinical research.
Gene therapy patients would need to be under surveillance for decades to moni-
tor the long-term effects of the therapy on future generations (VI, Ledley 1992).
In addition, there is concern that many gene therapy candidates are children who
are too young to understand the ramifications of gene therapy treatment (I,
Council for Responsible Genetics 1993).

Opponents have also pointed to the potential conflict of interest that pits indi-
viduals' reproductive liberties and privacy interests against the interests of insur-
ance companies or society in not bearing the financial burden of caring for chil-
dren with serious genetic defects (VI, Leenen, 1988). Issues of justice and resource
allocation also have been raised: In a time of strain on our health care system, can
we afford such expensive therapy? Who should receive gene therapy? If it is made
available only to those who can afford it, "the distribution of desirable biological
traits among different socioeconomic and ethnic groups would become badly
skewed" (III, Zimmerman article in Juengst 1991).

Finally, arguments specifically against the development of germ-line gene ther-
apy include: (1) germ-line gene therapy experiments would involve too much sci-
entific uncertainty and clinical risk, and the long term effects of such therapy are
unknown; (2) germ-line therapy would open the door to attempts at altering
human traits not associated with disease, which could exacerbate problems of
social discrimination; (3) because germ-line gene therapy involves research on
early embryos and affects their offspring, it essentially creates generations of
unconsenting research subjects; (4) gene therapy is very expensive and will never
be sufficiently cost effective to merit high social priority; and (5) germ-line gene
therapy would violate the rights of subsequent generations to inherit a genetic
endowment that has not been intentionally modified (III, Juengst 1991, p. 590).

Both individuals and biomedical organizations in the United States and many
other countries have grappled with the issues of somatic and germ-line gene ther-
apy. The documents listed below reflect the variety of reactions to gene therapy
and illuminate the complexity of this continuing public debate.
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I. ORGANIZATIONAL STATEMENTS/POLICIES

American      Medical     Association.
Council  on  Ethical  and Judicial
Affairs. Opinions of the Council on
Ethical and Judicial Affairs: Gene
Therapy and Surrogate Mothers.
Report  E   (1-88).   Chicago:   The
Association, 1988. 3 p.
The American Medical Association

approves of the use of somatic and
germ-line gene therapy provided: (1)
that  the  research  conforms   to   its
Council on Ethical and Judicial Affairs'
guidelines on clinical investigations; (2)
that it adheres to stringent safety con-
siderations; and (3) that gene therapy
only be utilized for therapeutic purpos-
es in the treatment of human disorders,
and not for enhancement or eugenic
purposes.

Australia.    National    Health    and
Medical Research Council. Medical
Research Ethics Committee. Ethical
Aspects of Research on Human
Gene   Therapy:   Report   to   the
NHMRC by the Medical Research
Ethics   Committee  of NHMRC.
Canberra:  Australian Government
Publishing Service, 1987. 39 p.
The Committee concludes that cer-

tain forms of somatic-cell gene therapy
are ethically  acceptable,  but recom-
mends that researchers in Australia not
undertake   germ-line   gene   therapy
either in the laboratory or in human
subjects at the present time.
Canada.   Medical  Research  Council.

Guidelines for Research on Somatic
Cell  Gene  Therapy  in  Humans.
Ottawa:  Minister  of Supply  and
Services, 1990. 44 p.
The Council approves the use of

somatic-cell therapy for single-gene
diseases that have no other successful

therapies. For the foreseeable future,
only germ-line gene therapy on animal
models may proceed.
Catholic Health  Association  of the

United   States   (CHA).   Research
Group on Ethical Issues in Early
Human Development and Genetics.
Human Genetics: Ethical Issues in
Genetic Testing,   Counseling, and
Therapy. St. Louis, MO: Catholic
Health Association of the United
States, 1990. 58 p.
The CHA focuses on germ-line gene

therapy and research on gametes and
pre-embryos. It sees the development of
"gonadal cell" therapy as an "especial-
ly important good to be sought insofar
as therapies will provide a positive solu-
tion to a negative diagnosis." Because
such therapy helps to avoid selective
abortion for genetic defects, the CHA
supports it.
CIOMS.   Council   for   International

Organizations of Medical Sciences.
The  Declaration  of Inuyama  and
Reports  of the  Working  Groups.
Human Gene Therapy 2 (2): 123-
29, Summer 1991.
At a 1990 conference held in Tokyo

and   Inuyama,   Japan,   the   Council
adopted a policy statement on human
genetics.   Somatic-cell  gene   therapy
should be evaluated like other innova-
tive therapies. It requires independent
review,  and  interventions  should  be
limited to conditions that cause signifi-
cant disability and should not be used
to   enhance   or   suppress   cosmetic,
behavioral, or cognitive defects unrelat-
ed to a disease. Before germ-line gene
therapy is undertaken, its safety must
be very well established.
Council   for   Responsible   Genetics.
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Human Genetics Committee Po-
sition Paper on Human Germ Line
Manipulation, Fall 1992. Human
Gene Therapy 4 (1): 35-37, Feb-
ruary 1993.
The Council unconditionally oppos-

es germ-line gene therapy. Problems of
obligations to future generations and
social discrimination against those
who do not submit to genetic engineer-
ing make such therapy intolerable.
Council of Europe. Parliamentary

Assembly. Recommendation 934
(1982) on Genetic Engineering.
Human Gene Therapy 2 (4): 327-
28, Winter 1991.
Based on its support of the right to

life and to human dignity, the Council
rejects germ-line genetic engineering
because it would violate the implied
right to inherit a genetic pattern that
has not been artificially changed.
Somatic-cell therapy is acceptable pro-
vided researchers follow standard
guidelines for informed consent and
for oversight by research ethics com-
mittees.

European Medical Research Councils.
Gene  Therapy  in  Man:   Recom-
mendations of European  Medical
Research Councils. Lancet 2 (8597):
1271-72, 4 June 1988.
The Medical Research Councils of

Austria,   Denmark,  Finland,   France,
The   Netherlands,   Norway,   Spain,
Sweden,    Switzerland,    the    United
Kingdom, and West Germany agree
not to allow germ-line gene therapy.
France. National Ethics Advisory

Committee (ComitÃ© Consultatif
National d'Ethique). Announce-
ment on Gene Therapy. Human
Gene Therapy 2 (4): 329, Winter
1991.

While approving research on gene
therapy in France, the Committee
places some stringent constraints on
such research. First, only somatic-cell
research is permitted; germ-line gene
therapy is banned. The use of viral vec-
tors to transfer genes into somatic cells
is prohibited out of fear of accidentally
damaging germ cells. Only monogenic
(single gene) defects are candidates for
gene therapy in France.
Glover, Jonathan, et al. Ethics of New

Reproductive   Technologies:   The
Glover Report to  the European
Commission. DeKaIb: Northern Il-
linois University Press, 1989. 159 p.
The   ethical   questions   raised   by

somatic gene therapy do not differ sig-
nificantly from those raised by organ
transplantation; the patient, with rela-
tively low risk, may gain significant
benefit from the procedure. However,
germ-line gene therapy should not be
undertaken at this time because of con-
cerns  about  its  safety and  concerns
regarding our obligations to future gen-
erations.

Great Britain. Committee on the Ethics
of Gene Therapy (Chairman: Cecil
Clothier). Report of the Committee
on the Ethics of Gene Therapy:
Recommendations. Excerpted in
Human Gene Therapy 3 (5): 519-
23, October 1992. (Full report avail-
able from: London: Her Majesty's
Stationery Office, January 1992. 41
p. Command paper number: Cm
1788.)
While the Clothier Committee rec-

ommends that germ-line gene therapy
should not yet be undertaken, it
approves the continued study of somat-
ic-cell gene therapy. The Committee
further recommends the establishment
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of a government supervisory body to
provide scientific and medical advice
on the safety and efficacy of human
gene modification and its use.
The Netherlands. Health Council.

Committee [on Genetic Testing and
Gene Therapy]. Heredity: Science
and SocietyÂ—On the Possibilities
and Limits of Genetic Testing and
Gene Therapy. The Hague: Health
Council of the Netherlands, 29
December 1989. 196 p.
The Dutch Health Council approves

of somatic-cell gene therapy, but urges
a voluntary moratorium on germ-line
gene therapy.
Sweden. Ministry of Health and Social

Affairs.  Swedish  Act  Concerning
Use of Gene Technology on Human
Beings    and    Experiments    with
Fertilised   Ova.   Stockholm:   The
Ministry, 1991. 17 p.
Research and experiments aimed at

performing gene therapy on human
somatic cells are ethically acceptable.
When doing gene therapy experiments
on such cells, steps must be taken to
prevent the simultaneous occurrence of
undesirable effects on gametes. Gene
therapy on human gametes (sperm and
ova) presents concerns over "human
upgrading," which is deemed unethical
and, thus, is prohibited.
United States. President's Commission

for the Study of Ethical Problems in
Medicine and Biomedical and
Behavioral Research. Splicing Life:
A Report on the Social and Ethical
Issues of Genetic Engineering with
Human Beings. Washington, DC:
The Commission, November 1982.
115 p.
In this first report by a government

body, the Commission proposes new

agencies to continue oversight of
human gene therapy research and
defends research on gene therapy in the
United States. The Commission con-
cludes that somatic-cell therapy is simi-
lar to other standard medical treatment
and that it is ethically acceptable.
Germ-line gene therapy is not rejected,
but indefinitely delayed due to technical
and ethical barriers.

West Germany. Enquete Commission.
An  Extract  from  Prospects  and
Risks  of Gene  Technology:  The
Report of the Enquete Commission
to the Bundestag of the Federal
Republic of Germany. Bioethics 2
(3): 254-75, July 1988. (Published in
full as: German Federal Republic,
Tenth   Bundestag,   EnquÃªte-Kom-
mission. Chancen und Risiken der
Gentechnologie.    Bonn:     Referat
Ã–ffentlichkeitsarbeit, 1987.)
This English translation of the cru-

cial section on germ-line gene therapy
from   the   Report   of   the   Enquete
Commission  raises  specific  questions
relating to germ-line gene therapy with-
in   the   context   of  human   embryo
research.   The   Commission   recom-
mends that germ-line gene therapy be
made a criminal offense. A section of
the Report addresses somatic gene ther-
apy, which is deemed ethically accept-
able. Published with a critique by Hans-
Martin Sass.

World Council of Churches. Subunit
on  Church  and  Society.   Biotech-
nology:    Its    Challenge    to    the
Churches and the World. Geneva:
The Council, 1989. 34 p.
The Council calls for a ban on germ-

line  gene  therapy  and  recommends
strict control  over  somatic-cell  gene
therapy, bearing in mind the potential
for misusing the technology to discrim-
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inate against those held to be defective.
World Medical Association. World

Medical Association Statement on
Genetic Counseling and Genetic
Engineering, No. U.S. (Available
from the World Medical
Association, 28 Avenue des Alpes,
01210 Ferney-Voltaire, France.)
October 1987. 2 p.
The Association makes general rec-

ommendations regarding gene therapy.

It suggests that such research on human
subjects adhere to guidelines posed in
the Declaration of Helsinki and that
full informed consent be obtained. No
hazardous or unwanted virus can be
inserted into patients. Evaluation of the
effectiveness of the therapy should be
made. Human gene therapy should not
be performed if simpler or safer treat-
ment exists for a disease.

II. GENERAL

Anderson, W. French. Human Gene
Therapy. Science 256 (5058): 808-
13, 8 May 1992.
Anderson describes the first 11 clin-

ical protocols involving gene therapy
or gene marking in the U.S. He also
briefly surveys ethical and social con-
siderations of gene therapy.
Fletcher, John C. Evolution of Ethical

Debate     about     Human     Gene
Therapy. Human Gene Therapy 1
(1): 55-68, Spring 1990.
Fletcher traces the development of

the  acceptance  of somatic-cell  gene
therapy in the United States, beginning
with the writing of Nirenberg and the
experiments of Cline and Rogers, and
culminating in the gradual acceptance
of genetic treatment.
Fletcher, John C, and Anderson, W.

French. Germ-Line Gene Therapy:
A  New  Stage  of  Debate.   Law,
Medicine & Health Care 20 (1-2):
26-39, Spring-Summer 1992.
Fletcher and Anderson present an

ethical  argument  that  supports  the
approval of pre-embryo experiments
and compares the ethical and social
priorities of research in germ-line gene

therapy   to   other   human   subjects
research.

Howell,   Joel   D.   The   History   of
Eugenics and the Future of Gene
Therapy. Journal of Clinical Ethics
2 (4): 274-78, Winter 1991.
Howell surveys the recent history of

eugenics  including  the  Immigration
Restriction Act of 1924, the steriliza-
tion of Carrie Buck, and Nazi eugenics.
Pointing to history's relevance for those
contemplating germ-line gene therapy,
he believes that scientists, physicians,
and the public ought to be aware of the
slippery slope on which we as a society
have embarked.

Krimsky, Sheldon. Human Gene
Therapy: Must We Know Where to
Stop Before We Start? Human Gene
Therapy 1 (2): 171-73, Summer
1990.
Krimsky criticizes the common dis-

tinctions used for gene therapyÂ—
somatic v. germ cells and therapeutic
use v. enhancementÂ—because the dis-
tinctions are too easy to blur. He
argues that we should only allow
somatic-cell therapy for life-threatening
or severely debilitating diseases until
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we can find better moral rules.

Ledley,  Fred  D.  Are  Contemporary
Methods for Somatic Gene Therapy
Suitable for Clinical Applications?
Clinical and Investigative Medicine
16(1): 78-88, February 1993.
Ledley   raises    the    question   of

whether current clinical trials of somat-
ic-cell therapy gained approval prema-
turely. He suggests that gene therapy
can be performed in select clinical trials
safely and with public acceptance and
that while there is still much to be
learned,  existing   methods  may   be
employed fairly in clinical trials.
Macer, Darryl R. J. Public Acceptance

of   Human   Gene   Therapy   and
Perceptions   of   Human   Genetic
Manipulation. Human Gene Ther-
apy 3 (5): 511-18, October 1992.
Macer compares attitudes and gen-

eral public acceptance of the use of
gene therapy in humans. He details
reactions  in Japan  to  gene  therapy
experiments, which are basically favor-
able, and compares Japanese reactions
to   European   and   American  public
opinion.
Nichols, Eve K.; Institute of Medicine;

and National Academy of Sciences.
Human Gene Therapy. Cambridge,
MA:   Harvard   University   Press,
1988.251 p.
Following a segment on the techni-

cal and clinical aspects of human gene
therapy, the book includes sections on
ethical and economic issues, Federal
oversight, and prospects for the future
of human gene therapy. The text of the
"Points to Consider" document and a
glossary of genetics terms are also
included.

Symposium on Biomedical Technology
and    Health    Care:    Social    and

Conceptual Transformations. South-
ern California Law Review 1 (65):
1-735, November 1991.
Devoted to ethical and social issues

in biotechnology, the issue includes arti-
cles by Robertson Parkman on "Gene
Therapy  in  the   1990s;"   Alexander
Capron on  "Biomedical Technology
and Health Care;" Michael Shapiro on
"The Technology of Perfection;" and
Daniel Kevles on "Vital Essences and
Human Wholeness. "

U.S. Congress. Office of Technology
Assessment. Human Gene Therapy:
Background   Paper.   Washington,
DC: OTA, 1984. 105 p.
This report summarizes U.S. activi-

ties with regard to human gene therapy
and    makes    recommendations    to
Congress. OTA likens somatic-cell gene
therapy to other medical innovations
and notes that the attention that gene
therapy has received is what most dis-
tinguishes it. Technical and ethical dif-
ficulties make germ-line gene therapy
inadvisable. Contains a glossary, tech-
nical details, and an extensive bibliog-
raphy.
U.S. National Institutes of Health.

Recombinant DNA Advisory Com-
mittee. Human Gene Therapy
Subcommittee. Gene Therapy for
Human Patients: Information for
the General Public. Bethesda, MD:
National Institutes of Health, April
1990. 13 p.
While this brochure does not specif-

ically address ethical questions pertain-
ing to human gene therapy, it does pro-
vide a concise explanation of how one
variety of gene therapy works, high-
lights the regulatory process for such
research, and provides an outline of the
"Points to Consider" document.
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Wivel, Nelson, and Walters, LeRoy.
Germ-Line Gene Modification and
Disease Prevention: Some Medical
and Ethical Perspectives. Science
262 (5133): 533-38, 22 October
1993.
The head of the Office of

Recombinant DNA Activities at NIH
and  the  chair  of the   Recombinant

DNA Advisory Committee (RAC)
summarize the technical obstacles that
must be overcome before human germ-
line gene therapy can be considered for
approval. They encourage public
debate over the ethical considerations
that will likely be faced by RAC in the
future.

PHILOSOPHICAL ASPECTS

Fowler, Gregory; Juengst, Eric T.; and
Zimmerman, Burke Z. Germ-Line
Gene Therapy and the Clinical
Ethos of Medical Genetics.
Theoretical Medicine 10: 151-65,
June 1989.
Three sets of arguments against

developing gene therapy are discussed,
concentrating on the clinical risks,
social dangers, and better alternatives.
The arguments are evaluated from the
perspective of the client-centered ethos
that traditionally governs practice in
medical genetics. This vantage point
suggests useful new directions for the
professional discussion of germ-line
gene therapy and suggests that germ-
line therapy in human pre-embryos
may always be more problematic for
medical genetics than adult germ-line
interventions despite greater technical
difficulties with the latter.

Juengst, Eric T., ed. Human Germ-Line
Engineering. Journal of Medicine
and Philosophy 16 (6): 587-694,
December 1991.
This issue of the Journal focuses on

germ-line gene therapy and includes
many oft-cited articles. In the introduc-
tory article, "Germ-Line Gene Ther-
apy: Back to the Basics," Eric Juengst
outlines both the arguments in favor of

and those against human germ-line
gene therapy. Burke K. Zimmerman
discusses its risks and uncertainty in
"Human Germ-Line Gene Therapy:
The Case for Its Development and
Use." In "How Do We Think about the
Ethics of Human Germ-Line Genetic
Therapy?," Kathleen Nolan addresses
the persistent questions of who is the
patient in germ-line therapy and how
much discretion should be left to
potential parents and/or researchers.
Marc LappÃ© focuses on intergenera-
tional equity and secondary germ-line
effects in "Ethical Issues in
Manipulating the Human Germ-Line."
In "Maintaining the Somatic/Germ-
Line Distinction," Ray Moseley chal-
lenges the conventional wisdom that
while somatic therapy may be ethically
acceptable, gerrn-line therapy is not.
Swiss authors Alex Mauron and Jean-
Marie ThÃ©voz report on European
reaction to human germ-line gene ther-
apy in "Germ-Line Engineering: A Few
European Voices." And finally, in
"Genetic Disorders and the Ethical
Statues of Germ-Line Gene Therapy,"
Edward M. Berger and Bernard M.
Gert discuss some of the evolutionary
concerns and iatrogenic dangers of
gene therapy and express their relue-
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tance, based on slippery slope argu-
ments, to approve of germ-line gene
therapy.
Keenan, James F. What is Morally

New   in   Genetic   Manipulation?
Human Gene Therapy 1 (3): 289-
98, Fall 1990.
Keenan argues that an act-oriented

ethics is inadequate and that only a
virtue-oriented ethics enables us to rec-
ognize and resolve the problems caused
by genetic manipulation. He expresses
concern that genetics raises the danger
of objectifying the human subject.
Munson,     Ronald,     and     Davis,

Lawrence   H.   Germ-Line   Gene
Therapy and the Medical Impera-
tive.  Kennedy Institute of Ethics
Journal 2 (2): 137-58, June 1992.
Munson and Davis argue that med-

icine has a prima facie moral obliga-
tion to continue developing gene ther-
apy  techniques,  but that germ-line
gene therapy is not morally unaccept-
able.

Rosenkranz, E. Joshua. Custom Kids
and the Moral Duty to Genetically
Engineer Our Children. High
Technology Law Journal 2 (1): 1-
53, Spring 1987.
Rosenkranz argues that we have a

duty of "genetic rescue" and that
human germ-line gene therapy is
morally acceptable so long as: (1) the
redesigned person is "still the same"
and (2) the intervention is beneficial.
Tauer, Carol A. Does Human Gene

Therapy     Raise     New     Ethical
Questions? Human Gene Therapy 1
(4): 411-18, Winter 1990.
Tauer concludes that most of the

ethical concerns expressed about gene
therapy already have appeared in the
bioethical literature in other contexts.

She revisits concerns about tampering
with "human nature," our obligations
to future generations, and the status of
early human embryos. Tauer sees subtle
changes in our attitudes toward risk
and human experimentation, in public-
ity and public perceptions of biotech-
nology, and in our attitudes toward
"defective" individuals.

van  Tongeren,  Paul J.  M.  Ethical
Manipulations:  An  Ethical  Eval-
uation of the Debate Surrounding
Genetic Engineering. Human Gene
Therapy 2 (1): 71-75, Spring 1991.
Dutch  philosopher van Tongeren

argues that we must be careful that sci-
ence and politics do not lead the discus-
sion of the morality of genetic engineer-
ing. The crucial question is: When and
how are we allowed to manipulate?
Walters, LeRoy. Ethical Issues in

Human Gene Therapy. Journal of
Clinical Ethics 2 (4): 267-74, Winter
1991.
Walters tracks the early history of

gene therapy from the unauthorized
experiments of Martin Cline, through
the creation of RACs Human Gene
TherapyWorking Group/Subcommittee,
to the details of the review process for
the first gene transfer experiment in
1989 and the first gene therapy proto-
col in 1990. In the second half of the
article, Walters delineates some ethical
arguments relating to germ-line gene
therapy.
Zohar, Noam J. Prospects for "Genetic

Therapy"Â—Can  a  Person  Benefit
from Being Altered? Bioethics 5 (4):
275-88, October 1991.
Zohar argues that persistence of the

human genotype is necessary to main-
tain  the  personal  identity  and  the
essence of the individual, including pre-
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embryos. We must not use prenatal     is at risk for some deadly illness,
genetic intervention unless an embryo

IV. REGULATION AND PUBLIC POLICY OF GENE THERAPY

Anderson, W. French. Human Gene
Therapy:    Why   Draw   a    Line?
Journal of Medicine and Philosophy
14 (6): 681-93, December 1989.
Anderson believes we should draw a

moral line at gene therapy for enhance-
ment  purposes.  The  basis  for  our
uneasiness over enhancement therapy
lies in the fear that genetic engineering
could  lead  to  changes  in   "human
nature."

Areen, Judith. The Greatest Rewards
and the Heaviest Penalties. Human
Gene Therapy 3 (3): 277-78, June
1992.
In a brief essay, Areen outlines the

reasons for ethics review panels and
emphasizes the necessity of carrying
out RAC deliberations in public. Ethics
review panels can (1) educate the pub-
lic; (2) lead to protocols that are more
scientifically rigorous; and (3) are the
requisite safeguards imposed by demo-
cratic government.
Carmen, Ira H. Human Gene Therapy:

A     Biopolitical    Overview    and
Analysis. Human Gene Therapy 4
(2): 187-93, April 1993.
Carmen argues that political science

offers   the   best   methodology   with
which to evaluate decisions regarding
the  future  of human  gene  therapy
research.   He   focuses  on  the  track
record of RAC in directing the proce-
dures by which human gene therapy
protocols are approved.
Cook-Deegan, Robert Mullan. Human

Gene    Therapy    and    Congress.

Human Gene Therapy 1 (2): 163-
70, Summer 1990.
Cook-Deegan describes the develop-

ment of the regulation and politics of
human gene therapy in the 1980s. As a
staff member of the Office of
Technology Assessment and the
Director of the aborted Biomedical
Ethics Advisory Committee, he pro-
vides an insider's overview of the polit-
ical complexities surrounding human
gene therapy.
deWachter, Maurice A. M. Ethical

Aspects of Human Germ-Line Gene
Therapy. Bioethics 7 (3): 166-77,
April 1993.
DeWachter highlights the positions

on human gene therapy taken by vari-
ous government commissions and inde-
pendent organizations in Europe.
Epstein, Suzanne L. Regulatory Con-

cerns in Human Gene Therapy.
Human Gene Therapy 2 (3): 243-
49, Fall 1991.
Epstein explains the regulatory

responsibilities of the U.S. Food and
Drug Administration and its interac-
tion with RAC in evaluating protocols
for human gene therapy. RAC focuses
on the basic sciences, clinical medicine,
law, ethics, theology, and preclinical
testing in regularly scheduled public
meetings. The FDA studies the basic
sciences, clinical medicine, regulatory
issues, manufacturing processes, quali-
ty control, and preclinical testing in
confidential meetings scheduled on an
as-needed basis. The scientific and reg-
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ulatory basis for the requests for data
in the FDA "Points to Consider" docu-
ment are also discussed.

Foundation   on   Economic   Trends.
Petition  to  Amend the National
Institutes of Health Guidelines for
Research  Involving  Recombinant
DNA  Molecules  to  Establish  a
Public Policy Advisory Committee,
18 September 1990 [and] Proposed
Amendment    to    the    National
Institutes of Health Guidelines for
Research  Involving  Recombinant
DNA  Molecules  to  Establish  a
Public Policy Advisory Committee.
Human Gene Therapy 2 (2): 131-
34, Summer 1991.
The Foundation proposes the estab-

lishment of a Public Policy Advisory
Committee, parallel to RAC to advise
NIH on matters relating to public pol-
icy and genetic research. Foundation
President Jeremy Rifkin seeks to give
more voice to public policy concerns in
the approval process for such genetic
research.  Citing the  SCID  protocol
approved   by   NIH   in   1990,   the
Foundation opposes gene therapy on
the basis that "the therapy violates the
general ethical rule that the benefits to
an  individual  from  an  experimental
therapy should equal or exceed the
potential harm."
Juengst, Eric T. The NIH "Points to

Consider" and the Limits of Human
Gene Therapy. Human Gene
Therapy 1 (4): 425-33, Winter
1990.

Juengst examines the bases for the
"Points to Consider" document: the
ethical discussion of research with
human subjects and the recombinant
DNA debate. Such precedents generat-
ed six criteria by which to evaluate
human gene therapy proposals. Juengst

writes that the criteria have not provid-
ed a principled basis for banning the
development of gene therapy tech-
niques. "Points to Consider" will facil-
itate the discussion of gene therapy in
terms of its moral limits and the profes-
sional policy question about the goals
of medicine.

Larson, Edward J. Human Gene
Therapy and the Law: An Intro-
duction to the Literature. Emory
Law Journal 39 (3): 855-74, Sum-
mer 1990.
In this issue devoted to the Genetics

and the Law Symposium, Larson pro-
vides a highly readable survey of the
varied literature on gene therapy.
Additional articles germane to gene
therapy include: Alexander Capron's
"Which Ills to Bear?;" John
Robertson's "Procreative Liberty and
Human Genetics;" and John Fletcher
and Dorothy Wertz's "Ethics, Law, and
Medical Genetics."

Palmer, Julie Gage. Liability Consid-
erations Presented by Human Gene
Therapy. Human Gene Therapy 2
(3): 235-42, Fall 1991.
Using  a  hypothetical  case  of  a

human gene therapy experiment gone
awry, Palmer discusses the legal liabili-
ty associated with gene therapy. Basic
negligence principles are applied to the
case, including its prior governmental
review and its potential effect on future
generations. Palmer expresses concerns
about the limits of liability and the
effects of gene therapy on future gener-
ations.

U.S. National Institutes of Health.
Recombinant DNA Research; Re-
quest for Public Comment on
"Points to Consider in the Design
and Submission of Human Somatic-
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Cell   Gene   Therapy   Protocols."
Federal Register 50 (14): 2940-45,
22 January 1985.
This document provides researchers

with a framework against which to
evaluate their proposals for human
gene therapy. It includes both technical
and ethical questions.
U.S. National Institutes of Health.

Recombinant DNA Advisory Com-
mittee. Minutes of Meeting, 14
January 1993. Human Gene Ther-
apy 4 (4): 529-44, August 1993.
The minutes of this important meet-

ing of RAC relate the story of
Bernadine Healy's compassionate use

exemption and the subsequent turmoil
caused within RAC.

Walters,     LeRoy.     Human     Gene
Therapy: Ethics and Public Policy.
Human Gene Therapy 2 (2): 115-
22, Summer 1991.
Walters provides an insider's review

of the early discussion of the ethics of
gene therapy, the actions of RAC, and
the approval of the first gene therapy
protocols. He summarizes public opin-
ion and international policy statements
on gene therapy and promotes a for-
mal, public process for the ethical
assessment of germ-line gene therapy.

V. RELIGIOUS ASPECTS

Dunstan, G. R. Gene Therapy, Human
Nature and the Churches. Inter-
national Journal of Bioethics 2 (4):
235-40, December 1991.
Dunstan asks whether gene therapy

affects human nature, whether we have
a right to inherit a non-manipulated
genome, and whether churches should
have a definite position on gene thera-
py. He concludes that truly therapeutic
gene therapy could not change human
nature, a product of the distinctively
human cerebral cortex. Dunstan rejects
the legalistic approach to the second
question, though he does agree that
parents have a duty to safeguard and to
serve the interests of their potential
child. He concludes that the role of
churches is to be faithful to their theo-
logical principles.
Gustafson, James M. Genetic Therapy:

Ethical and Religious Reflections.
Iournal of Contemporary Health
Law and Policy 8: 183-200, Spring
1992.

Gustafson critiques the writings of
French Anderson and poses questions
about humanness, what is distinctly
human, and what we ought to value in
the human. He studies the implications
of the biblical teaching that man is
made in the image of God and the
moral status of the natural human life.

Moraczewski, Albert S. The Human
Genome Project and the Catholic
Church. International Journal of
Bioethics 2 (4): 229-34, December
1991.
Gene therapy directed at the correc-

tion or amelioration of a disorder is
acceptable to the Catholic Church, pro-
vided it promotes the personal well-
being of the individual being treated.
Germ-line interventions are of dubious
moral probity, but are not totally
rejected. To be morally acceptable
germ-line intervention should include
due respect for the psychological
nature of each individual human being.
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In addition, no harm should be inflict-
ed on the process of human generation
and its fundamental design should not
be altered, nor should any new species
be created.

National   Council   of   Churches   of
Christ/U.S.A.  Panel  on  Bioethical
Concerns.    Genetic    Engineering:
Social and Ethical Consequences.
New York: Pilgrim Press, 1984. 81 p.
Though this document states explic-

itly that it is not a policy statement on
genetics for the Council, it raises reli-
gious questions and encourages further
discussion.

Nelson, J. Robert. The Role of
Religions in the Analysis of the
Ethical Issues of Human Gene
Therapy. Human Gene Therapy 1
(1): 43-48, Spring 1990.

Nelson outlines the participation of
religious scholars in the gene therapy
debate and the notable impact theology
has had on public policy formation.

Rifkin, Jeremy. The Theological Letter
Concerning     Moral     Arguments
Against Genetic Engineering of the
Human Germline Cells. Washing-
ton, DC: Foundation on Economic
Trends, 1983. 13 p.
This letter, signed by over 50 reli-

gious leaders from a vast array of reli-
gious traditions and a few scientists,
concludes that efforts to engineer spe-
cific genetic traits into the germ-line of
the  human  species  should  not  be
attempted. The body of an accompany-
ing paper discusses gene therapy in the
context of Nazi eugenics and public
policy making.

VI. ADDITIONAL READINGS

Abbott, Alison. Gene Therapy: Italians
First to Use Stem Cells. Nature 356
(6369): 465, 9 April 1992.

Anderson, W. French, and Fletcher,
John C. Gene Therapy in Human
Beings: When Is It Ethical to Begin?
New England Journal of Medicine
303 (22): 1293-97, 27 November
1980.

Anderson, W. French; Blaese, R.
Michael; and Culver, Kenneth. The
ADA Human Gene Therapy
Clinical Protocol: "Points to Con-
sider" Response with Clinical
Protocol, July 6, 1990. Human
Gene Therapy 1 (3): 331-62, Fall
1990.

Angier, Natalie. For First Time, Gene
Therapy Is Tested on Cancer
Patients.   New   York  Times:  Al,

A18; 30 January 1991.
Angier, Natalie. Girl, 4, Becomes First

Human to Receive Engineered
Genes. New York Times: 1, 9; 15
September 1990.

Annas, George J., and Elias, Sherman,
eds. Gene Mapping: Using Law and
Ethics as Guides. New York: Ox-
ford University Press, 1992. 291 p.

Areen, Judith. Regulating Human Gene
Therapy. West Virginia Law Review
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Carmen, Ira H. Debates, Divisions, and
Decisions: Recombinant DNA Advi-
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