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Bioethics Inside the Beltway

The Oversight of Human Gene Transfer Research

LEROY WALTERS

Jesse Gelsinger’s death last September in a gene transfer study being conducted
at the University of Pennsylvania has helped to spark a national debate. In part,
this debate parallels the broader discussion of how human subjects research should
be reviewed and regulated in the United States. However, human gene transfer
research is one of a handful of biomedical technologies that seem to deserve
special attention, at least in the early years of their development.

The major participants in the national debate on human gene transfer include
the National Institutes of Health (NIH), the Food and Drug Administration (FDA),
the National Bioethics Advisory Commission, members of Congress, biotechnol-
ogy and pharmaceutical companies, disease-oriented advocacy groups, report-
ers, and academics. At the December 1999 meeting of the NIH Recombinant
DNA Advisory Committee (RAC), the protocol that involved Jesse Gelsinger
was a central focus of discussion, but other topics emerged as well. One ad hoc
panel reviewed adverse events that had occurred in other research protocols us-
ing adenovirus vectors, while a second proposed changes in the general system
for reporting adverse events to NIH and the RAC.

During the first several months of the year 2000, the United States Congress
also became involved in the human gene transfer debate. In February, Senator
Bill Frist (R-TN) convened a hearing to which Jesse Gelsinger’s father, represen-
tatives of NIH and FDA, and several other witnesses were invited. At approxi-
mately the same time, the House Commerce Committee and its Subcommittee
on Oversight and Investigations initiated their own inquiries, asking the Office
of Inspector General at the Department of Health and Human Services to review
the oversight roles of NIH and FDA. In March and April, the House committee
also wrote directly to the NIH Director, the FDA Commissioner, and the Presi-
dent of the University of Pennsylvania, requesting extensive documentation on
gene transfer, in general, and the trial in which Jesse Gelsinger was involved, in
particular. Congressman Henry Waxman (D-CA) and Senator Edward Kennedy
(D-MA) have also raised questions and proposed solutions in multiple letters to
the NIH Director and the Secretary of Health and Human Services.
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The major general questions that have emerged from this discussion are the
following:

(1) What kinds of information about adverse events should be reported by
researchers or sponsors during the course of human gene transfer trials?
(2) To what group or groups should adverse-event information be reported?
How often and in what ways should the information be analyzed?
(3) Should the information about adverse events remain confidential, or
should it be discussed publicly?
(4) How can the disclosure and consent process in gene transfer trials be
improved?
(5) Which federal agency should have primary responsibility for overseeing
human gene transfer research, and how can it best fulfill its oversight role?

How these questions are answered will have immediate relevance to the field
of human gene transfer research as it enters into its next phase. At the same time,
the models that are created for this important cutting-edge field also may be
useful in other complex or controversial arenas of biomedical research, for ex-
ample, xenotransplantation or human embryonic stem-cell research. In addition,
the lessons learned from this one important area of human subjects research may
suggest ways to improve protections for all the volunteers who make clinical
research—and medical progress—possible.

In the remainder of this article, I will turn from reporting, in as objective a
way as possible, on the status of the public policy debate about human gene
transfer research to suggesting measures for improving the current oversight sys-
tem for such research. My initial general recommendation is that we should not
expect a single regulatory agency to be solely responsible for a field as large and
dynamic as human gene transfer research. Rather, there should be some helpful
redundancy or, to change the metaphor, checks and balances in the public over-
sight of this field. Thus, an additional group or several additional groups should
complement the important work and the expertise of the Food and Drug Admin-
istration.

Second, the system that has demonstrated its value for the active oversight of
multicenter Phase III clinical trials should be adapted to the field of human gene
transfer research—namely, the combination of a statistical coordinating center
and one or more data and safety monitoring boards (DSMBs).1 This system,
pioneered in the late 1960s by the National Heart Institute, is now the state of
the art in high quality clinical research. In brief, the statistical coordinating cen-
ter gathers information about safety and efficacy endpoints on an ongoing basis
and tabulates the incoming data by treatment group on a quarterly or semi-
annual basis. At three- or six-month intervals an interdisciplinary DSMB reviews
the safety and efficacy data, looking for trends that indicate worrisome or en-
couraging trends on various clinical and laboratory measures. One DSMB is
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capable of monitoring multiple simultaneous clinical trials. In the case of the
AIDS Clinical Trials Group, a single DSMB was able to monitor approximately
25-30 drug-treatment trials at a time.2 For human gene transfer trials, most of
which are Phase I and II studies involving fewer than 50 patients, a single DSMB
might be capable of monitoring all active gene transfer trials. However, there
might also be merit in creating multiple DSMBs, each of which could monitor
research with a particular kind of vector—e.g., vectors made from adenoviruses—
or research directed against particular diseases—e.g., genetic disorders or vari-
ous cancers.

Third, the DSMB or DSMBs created to monitor endpoints in gene transfer
trials should report on a regular basis to the NIH Recombinant DNA Advisory
Committee. These regular reports should focus on safety questions—i.e., adverse
events—rather than on the comparative efficacy of various approaches to human
gene transfer. The primary goal of conducting these periodic reviews would be to
create an early warning system for adverse events associated with particular vec-
tors or diseases. In the case of adenovirus vectors, a retrospective review of the
period between 1993 and October 1999 revealed that approximately 970 seri-
ous adverse events occurred that should have been reported to the NIH Office of
Recombinant DNA Activities (ORDA). The fact that only 35 to 37 of these seri-
ous adverse events were reported to NIH in a timely fashion, as required by the
NIH guidelines for gene transfer research (the “Points to Consider” document),
is a problem by itself. In addition, we have to acknowledge today that periodic
reviews by a DSMB and the RAC in the years 1996 through 1999 might have
identified frequently-occurring toxicities with early-generation adenoviral vec-
tors. This finding, in turn, could have accelerated the search for newer, less toxic,
and therefore potentially more effective, adenoviral vectors.

Finally, and implicit in the preceding three points, is the thesis that adverse-
event information from gene transfer trials will need to become public informa-
tion, at least during this early stage when the role of gene transfer in the clinical
armamentarium is not yet clear.3 Timely public reporting of adverse events will be
beneficial to science, clinical practice, and the consent process in gene transfer
research. With up-to-date and comprehensive information on trends in adverse
events, scientists will be able to design better protocols. With the aid of the same
information, the clinicians who administer human gene transfer will be less likely
to injure the human subjects who volunteer to participate in such clinical trials.
Prospective subjects will also be able to consult reliable and up-to-date informa-
tion about potential harms as they decide whether to enroll in gene-transfer trials.4

NOTES

1. For a general discussion of the role of DSMBs, see Friedman, Furberg, and
DeMets (1998, pp. 348-50).
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2. On the role of the ACTG’s DSMB for drug-treatment trials, see DeMets and
colleagues (1995).

3. For a recent report of apparent early success in several children with X-
linked SCID, see Cavazzana-Calvo and colleagues (2000).

4. For an early and eloquent plea for both independent safety monitoring in all
clinical trials and more open disclosure of adverse-event information, see the
study by the Institute of Medicine’s Committee to Review the Fialuridine
(FIAU/FIAC) Clinical Trials (1995, pp. 13-14, 141-42).
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