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are in place, both in place on paper as well as giving us the oppor-
tunity to see whether what is on paper is actually being carried
out.

Doctors and scientists do have what I regard as a truly noble
journey to pass along promising research and to explore that re-
search in an appropriate way in this new scientific field. But in
that journey, there is absolutely no place for mistakes that com-
promise patient safetiy.

The tragic death of Jesse Gelsinger, who was the first patient we
learned about who died from gene therapy, has sombered us all.
Jesse, as all of you know, was 18 years old. He had a rare liver
disease. He unselfishly volunteered for a gene therapy clinical trial
which was desifned not to cure him but to develop a treatment
that others, children and babies, could benefit from in the future.

Mr. Paul Gelsinger, Jesse’s father, has generously agreed to be
with us here today, and we offer our deepest condolences to the
Gels%r family and our true gratitude that he comes before us at
a pai time in his own life to share with us his experience and
to help us learn how we can make the big picture better and make
the system better. As we will hear Mr. Gelsinger ﬁraph.icaily de-
scribe today, we absolutely must chart a new path that ensures
that no family will have to endure what he and his family have
had to endure over the last several months.

Yet I predict that in the future, we are going to continue to learn
more about adverse events that have occurred in gene therapy
trials. Just this week, we have learned about more unreported
deaths. The National Institutes of Health, who is with us today,
following Jesse Gelsinger’s death put out a far-reaching call for all
investigators conducting gene therapy research to remind them
that they must report serious adverse events to NIH and to the
FDA. The fact that NIH received 652 previously unreported serious
adverse events in response to this request is really inexcusable.
Clearly, our oversight system is failing.

Our hearing today is the first step in the congressional examina-
tion of the oversight procedures and guidelines in place at the NIH
and the FDA to determine whether we have adequate systems to
approve and then monitor these revolutionary new gene therapy
trials. If we learn that the appropriate systems and guidelines are
in place, on paper, we must then ask are they working in reality.
I suspect they are not. The deaths of several patients reported over
the last several days and the 652 ﬁlreviuusly unreported adverse
events suggest the system is not working.

All of these events trigger serious questions regarding Federal
oversight of these gene therapy trials as well as adherence to the
Federal guidelines that are out there on the part of the individual
investigators themselves and the research community.

So much of science today, at the pace at which it is moving, is
introducing new ethical questions that we as policymakers must
address—ethical questions regarding the risk to patients in human
experimentation in these trials and the high Enanﬂial interests
thatl are at stake as increasingly the private sector is funding such
trials.

We must examine our Erucess of informing patients—is it time
for us to go back and look at what truly informed consent means
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nothing should have prevented him from living a full and happy
life.

He believed after discussions with the representatives from Penn
that the worst that could happen in the trial would be that he
would have flu-like symptoms for a week. He was also told that the
most dangerous part of the procedure was to be the catheterization
procedure by which the gene therapg would be introduced to his
liver and the liver biopsy that was to be done a week later.

With the knowledge I had at that time, I was comfortable enough
to send my son, just 18 on June 18, 1999, to Philadelphia alone on
September 9th to participate in this clinical trial. I was scheduled
to fly to Philadelphia on September 18th to be present for the liver
biopsy and to bring Jesse home.

esse put his personal life aside, took an unpaid leave of absence
from his job and accommodated everyone else’s schedule to do what
he did. He was excited to help. In addition, Jesse relied on my
judgment in participating in this clinical trial, and I trusted this
to be a well-controlled and purely ethical effort.

Less than 24 hours after they injected Jesse with the vector in
an amount only one other person had ever been given, Jesse’s en-
tire body hegan reacting adversely. He went into a coma before I
could get to Philadelphia to see him and died 2 days after %arﬁv—
al, directly as a result of that gene therapy experiment. ile his
death has been a devastating blow to us, his example has sustained
us through it all.

As you can imagine, my family and I have many concerns over
what happened to Jesse. Jesse and I were told in late July 1999
that a prior patient—the patient before him—had shown a clinical
improvement of 50 percent in her ability to eliminate ammonia
from her Eystem following gene therapy. At the Recombinant DNA
Advisory Committee meeting in December, I discovered that no ef-
ficacy was achieved at all in this patient. We were also unaware
of the severity of liver injury incurred by several patients prior to
Jesse. I learned after Jesse’s death that Penn had removed from
the information they gave Jesse and me any reference to deaths of
monkeys which had previously appeared in their documents. At the
RAC meeting in December, I also learned that at least one other
monkey died in a related study using the same adenoviral vector
used on Jesse.

I learned that Penn neglected to follow its own and FDA’s proto-
cols when it found that Jesse had ammonia levels above the per-
missible limits—a clear danger sign—and yet went forward with
the Frnnedure anyway.

I learned that a pharmaceutical company had conducted experi-
ments similar to the one Jesse was in and had obtained adverse
results which, if disclosed, would have fully informed Jesse and me
of the real risks in this procedure.

I had very close contact with the doctors involved until December
10, 1999, immediately following the RAC meeting. Looking back, I
can see that I was very naive to have been as trusting as I was.

As serious as my concerns are with the Penn trial as Jesse’s fa-
ther, I have equally great concerns regarding the Federal oversight
of gene therapy as an American citizen. a result of Jesse's
death, many important issues regarding gene therapy have come to
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PREPARED STATEMENT OF PAUL L. GELSINGER

Dear Senators: I am addressing this committee in the hnpe of bringing to light
some very serious concerns that I have as a result of my son's death. 'Ii son, Jesse
Gelsinger, was participating in a first phase clinical trial conducted by the Institute
for Human Gene Therapy at the University of Pennsylvania in Philadelphia. Jesse
was recruited to participate in the trial after being told that his efforts would bene-
fit newborns and other children with his specific disorder, ornithine
transcarbamylase deficiency syndrome, and for a myriad of other liver disorders.
Jesse did not need to participate in this clinical trial; indeed, he was told that the
trial would not benefit him in the least. At the time, Jesse was doing mpﬁon%ﬂ]ﬁ
wneél ]:: hisu:tpedimf.inns and nothing should have prevented him from living a
a ppy life.

He believed after discussions with the representatives from Penn that the worst
that could happen in the trial would be he would have flu-like ptoms for a week.
He was also told that the most dangerous parts of the p ure were to be the
catheterization procedure by which gene therapy would be introduced to his
liver and the liver biopsy t was to be done a week later. With the knowledge
I had at that time I was comfortable e h to send my son, just eighteen on June
18, 1999, to Phiiadeil!phin alone on Sepmeber 9 to participate in this clinical trial.
I was scheduled to y to Philadelphia on September 18 to be present for the liver
biopsy and to bring Jesse home.

esse put his personal life aside, took an unpaid leave of absence from hi';i'nh,
and accommodated everyone else’s schedule to do what he did. He was exci to
help. In addition, Jesse relied on my judgment in participating in this clinical trial
and I trusted this to be a well controlled and purely ethical effort.

Less than 24 hours after they injected Jesse with the vector in an amount only
one other person had ever been given, Jesse's entire body began reacting adversely.
He went into a coma before I could get to Philadelphia and see him and died two
days after my arrival directly as a result of that gene therapy experiment. While
!1:'9 lilaath has been a devastating blow to us, his example has sustained us through
it all.

As you can imaﬁmﬂ' , my family and I have many concerns over what happened
to Jesse, Jesse and | were told ifu late July 1999 that a prior patient had ﬁwn
a clinical improvement of 50 percent in her ability to eliminate ammonia from her
system following glena therapy. At the Recombinant DNA Advisory Committee meet-
{ggin]]ecemher disco that no efficacy was achieved at all in this patient.

e were also unaware of the severity of liver Lm incurred by several of the pa-
tients prior to Jesse. I learned, after Jesse's dea t Penn had removed from the
information they gave Jesse and me any reference to deaths of monkeys, which had

reviously appeared in their documents. At the RAC meeting in December I learned
t at least one other monkey died in a related study using the same adenoviral
vector used on Jesse. I learned that Penn neglected to follow its own and FDA proto-
cols when it found that Jesse had ammonia levels above the permissible limits, a
clear danger sign, and yet went forward with the procedure anyway. I learned that
a pharmaceutical company had conducted experiments similar to the one Jesse was
in and had obtained adverse results, which, if disclosed, would have fully informed
Jesse and me of the real risks in this srmedure

I had very close contact with the doctors involved until December 10, 1999 just
after the RAC meeting. Looking back, I can see that [ was very naive to have been
as trusting as [ was,

As serious as my concerns are with the Penn trial as Jesse's father, I have equally
great concerns regarding the federal oversight of gene therapy as an American citi-
zen. As a result of Jesse's death many important issues regarding gene therapy
have come to light. The number and lack of proper reporting of adverse events asso-
ciated with gene therapy, the secretive nature of gene therapy research, and the mo-
tivations behind the race for results are what e me most.

In my own heart and soul search for the truth, I have learned that only 6% of
nearly 700 adverse events were reported properly to the NIH, that some companies
were mﬁinlﬁ only to the FDA and labe reports “proprietary” in direct conflict
with guidelines, and that the erative effort espoused by the NIH was vir-
tually non-existent. I learned from a former RAC 1:|:||e::|f,£:?:¢:1 and corroborated by an-
other witness and from the actual minutes of the June 1995 RAC meeting that busi-
ness interests had unduly influenced the FDA. At the December 1999 RAC meeting
I saw many things; some encouraging, some troubling. I saw a l:ngperative effort on
Dec. 9, but on Dec. 10, 1 listened to biotechnical lobby offer to “voluntarily” com-

ly with the guidelines and the pharmaceutical companies state that everything is

ine the way it is, that the FDA has everything under control. In private conversa-
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race. Don't let me lose that race when the finish line might be just around the
comer. Thank you.

Selrilat.nr FrisT. Thank you, Mr. Kast, and thank you both very
much.

Mr. Kast, based on what you know and what the scientists have
told you and what the Cystic Fibrosis Foundation believes, do you
’{)hink l;;hat gene therapy will be the answer to a cure for cystic fi-

rosis?

Mr. KAsT. I think that eventually, it will be. It has taken a long
time. I believe 1988 was when they discovered the gene for CF. At
that time, my personal hope was that in 5 to 7 years, we would
have gene therapy available. Obviously, it has not progressed as
quickly as I would hope, but at the same time, I do not think we
need to risk patients’ lives to speed the process up. We do have to
have the proper oversight, and eventually, I truly believe gene
therapy will come around and be a benefit to those, like myself,
with CF as well as a lot of other life-threatening illnesses.

Senator FRIST. The issue of informed consent is a huge issue both
for Mr. Gelsinger and you, and it is an issue that we are going to
have to give a great deal of thought to. As a body, we have not ad-
dressed it recently, in terms of ;ﬁat informed consent really means
and how that data is presented to patients. How information is pre-
sented is important—you read what was on paper, but what you
did not say was whether they really sat down and discussed that
and how they presented it to you. As one who has participated in
those trials, huge biases can be introduced, and again, it comes
back to reestablishing trust between researchers and patients and
making sure that trust is there. Mr. Gelsinger said very clearly
that the trust has obviously been lost.

Mr. Kast, you mEntinnedY the issue of patient confidentiality with
regard to disclosure A addresse events, and I quote, that “with
knowledgeable interpretation of data to ensure t patients, re-
searchers and the public are informed appropriately about vital
safety issues.” Do you think that the NIH or the FDA should make
information public about adverse events?

Mr. KasT. [ think the NIH and the FDA need to make this public
in the sense of informing the media so that an informed media can
report. Too often, media can create hype about an issue like gene
therapy, or they can create fear. What we need to see is intelligent
reporting so that it does not create that hype or fear.

In my situations with informed consent, I have been fortunate
that the doctors whom I have worked with have always been able
to sit down with me and go over everything, answer any of my
questions. And including what I have read to you, I have also put
a lot of faith in those physicians, and it is important to me to be
able to sit down and talk with them and have them tell me what
their experience has been with this.

Senator FRIST. You mentioned the media interpreting the data.
As a physician and a scientist, I know that interpreting raw data
can be dangerous, as you well know. Then the question is—you re-
port an adverse event to the NIH or the FDA. That system, I be-
lieve, is broken, and we are going to hear more about that. But
once the data gets there, do you envision the analysis and interpre-
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tation of that adverse event to be the agencies’ responsibility before
it goes to the media and back out through the system?

Mr. KasT. I think the very first step they should take once they
analyze the data and find out whether it was because of the gene
therapy or was it just the progression of the disease, it needs to
go to those researchers who are involved so that it can trickle down
to volunteers like myself. When I go in there and risk my life and
my well-being, I want that rese r to know what has happened
with similar events or similar therapies and similar trials and to
be able to discuss that with me.

Senator FRIST. In your clinical trials, did you feel that adequate
Efdwﬁm was given to you, based on everything that you know

Mr. KasT. In my experience, yes, it has.

Senator FRIST. That is fine. That gives me a sense, and there will
be a lot of other questions on this very topic.

Mr. Gelsinger, you mentioned in your testimony that adverse
events in prior trials were omitted from the information disclosed
to you—and you mentioned several of them in your testimony—
that they came out later or that you have since learned about
them, but that when you signed that agreement to participate in
a gene therapy trial, you did not know about them.

1 disclosure of this information would have impacted your
son’s decision and your decision to participate in this trial—you can
comment on whether it would or would not have. From that experi-
ence, what would you suggest be done to facilitate complete and
full and truthful disclosure of these potential risks to your family
and to your son?

Mr. GELSINGER. I agree with Eric that it is important for the
FDA and the NIH to work together on this and come up with a
consensus opinion as to whether an adverse event is directly relat-
ed to the 53;1& therapy before they release it to the press, because
the press sh it up.

But Eric used phrase “trickle down” to the patients. I believe
this needs to be directly given to the patients. We have to know
what is going on. If you are going to have people putting their lives
in danger, they have a right to know everything, and they should
be given access to the research if they want to.

I had no idea there was no success in gene therapy before my
son’s participation in this. Nobody relayed that information to me.
I was under the impression that this worked, that this was a field
that was progressing. I found out it was an experiment. We gave
consent, but in no way was it informed.

Senator FRIST. Mr. Gelsinger, you stated that you learned from
a former member of RAC—RAC is the Recombinant DNA Advisory
Committee—and from your reading of the minutes of a June 1995
RAC meeting that, andy? quote, “business interests had unduly in-
fluenced the FDA.” What did you mean by that?

Mr. GELSINGER. In my conversation with this RAC member—who
just happened to be from Tucson and happened to review Jesse's
specific protocol and had serious concerns over it, and he made it
a point to take me to those minutes, to take me to that conversa-
tion—he felt that it was totally inappropriate, and he could not be-
lieve his ears when he heard it. Why would a man as notable as
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Mr. Gelsinger, how was Jesse solicited to participate in the Uni-
versity of Pennsylvania gene therapy trial?

Mr. GELSINGER. His specialist in Tueson, a geneticist who saw
Jesse on a semiannual basis, was submitted a letter by Dr. Mark
Batchaw, one of the principal investigators in the clinical trial,
seeking to recruit patients.

Senator HUTCHINSON. And since you were not informed about the
monkey deaths and other pertinent information relating to the
virus vector gene, how did you find out that only one other person
had been given as strong a dose as Jesse?

Mr. GELSINGER. I knew Jesse was in the last cohort and was
going to be the second person treated in that cohort, and that was
at the strongest dose level.

Senator I'F{?TCHINSGH. When did you find that out?

Mr. GELSINGER. I was aware of that.

Senator HUTCHINSON. And you stated that in your research, you
found out that only 6 percent of adverse events are being properly
reported to the NIH and that some companies are only reporti
to the FDA, and they are labeling their reports “proprie ' 80 as
not to make that information public.

As a matter of fact, my understanding is that the NIH learned
of Jesse's death through a newspaper article, so that a very serious
breakdown occurred there.

Mr. GELSINGER. I am not surprised at that at all.

Senator HUTCHINSON. Do you feel that the FDA should be re-
quired to report such adverse events whether or not they are con-
sidered proprietary, and do you think the FDA has enough author-
ity now to address adverse an event when it has occurred?

Mr. GELSINGER. I believe the FDA should share the information
with the NIH whether an event is proprietary or not. I do not think
it should be released to the media unless it is determined that that
adverse event was a direct result of the gene therapy.

Proprietary rights—what is more important? That is what it all
comes down to to me—is human life more important than owning
something? I thought this was all about the people, and I am very
disappointed to find out that it is not just about the people.

Senator HUTCHINSON. Thank you.

Mr. Kast, I believe you said you have participated in eight clini-
cal trials, and you have told us a lot about informed consent and
what was involved in it. You mentioned one particular trial in
which you found out that 10 people who had already been through
the trial had experienced no side effects. How did you learn this
information? Did you research it, or——

Mr. KAsT. I asked. I think I have had enough experience partici-
pating in these trials, and I have always been involved in CF re-
search and fundraising, and I ask the researchers. I am concerned
about it, and I have had previous experience, and my experience
has always been that if I ask the researchers, they have told me
what they know. If I thought that they were misleading me or were
not answering me fully, I would have real second thoughts about
participating.

Senator I%LFI‘CHINSGN. Do you have any concern that a public
database in which information about adverse drug events, which
was stripped of any personal identifiers, would hamper research?
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As they come forward, I would like with unanimous consent to
enter into the record at this point a letter that I received from the

Fresident of the University of Pennsylvania. It is about a 2%a-
etter from President Judith Rodin, and let me just read a couple
of sentences from it.

“First and foremost, I want you to know how seriously the Uni-
versity is apfra ing this matter.”

“We have lau two independent reviews led by eminent sci-
entists, and we have been and will continue to be strongly commit-
ted to muperatin%oﬁ.ﬂly with the FDA, NIH, Congress, and any
other appropriate d&as they review these issues.”

In this letter, which we can make available to people here as
well, there is an outline of the university's response, both what it
has been doing and will do. We will enter the letter at this point
in the record.

[Letter from Ms. Rodin follows:]

UNIVERSITY oF PENNSYLVANIA,
100 COLLEGE HALL,
Philadelphia, PA,

The Honorable WILLIAM FRIST,
United States Senate,

416 Russell Building,
Washington, DC.

DEAR SENATOR FRIST: 1 want to take this opportunity to provide you with some
ba | on our activities in sup’E.;rrt. of the current investigation of clinical trials
at the Institute for Human Gene Therapy (“IHGT") at the University of Pennsyl-

vania.
First and foremost, I want you to know how seriously the University is approach-
ing this matter. The death of Jesse Gelsinger was a terrible tragedy nm:{ we are
determined to learn everything we can about it to understand ﬂrmsaiy what hap-
pened and what might be done to improve clinical trials throughout the University
and at all institutions affiliated with us. We intend for our research rgams, ar-
]t:lculn' rly thmh lienvnlmg' human subjects, to meet the highest stancfa : Hutlgmg‘
ess is acceptable.

We have several, extensive efforts underway to achieve this goal and to respond
to the important concerns raised by federal regulators. We have launched two inde-
E:Ihdemt reviews, led by eminent scientists, and we have been and will continue to

strongly committed to cooperating fully with the FDA, NIH, Congress and any
other a prognatehndynthe review these issues. ,

The cts to date are these: On Sept. 17, 1999, Jesse Gelsinger, an 18-year-
old with a rare metabolic disease known as ornithine transcarbamylase deficienc
(“OTC"), who was participating in an experimental gene therapy trial at the Insti-
tute for Human Gene Therapy at the University of Pennsylvania, died at the Hos-
pital of the Univerait{wuf Pennsylvania four days after being injected with corrective
genetic material for the disease. OTC is an inherited di r that in its most com-
mon form causes death in affected newborn mates because of their inability to prop-
erly process nitrogen in food proteins due to a genetic defect in the liver. The clinical
trial was voluntarily halted mndin_g review. appropriate regulatory agencies, in-
cluding the Food and Drug inistration, which approved the trial, were notified
promptly; we pledged to mn%}rﬂte, fully and completely, with any agency reviews
undertaken. fter, the FDA began a review of the clinical trial. On Jan. 19,
2000, the FDA completed its on-site review and issued a Form 483 raising impor-
tant questions about IHGT's monitoring and oversight of this and other clinical
trials. Two days after issuing the Form 483, the FDA placed a hold on all clinieal
trials at THGT. On Jan. 18, 2000, the Office for Protection from Research Risk
(“OPRR”) forwarded to us a citizen complaint with regard to the review of the OTC
clinical trial by Penn's Institutional Review Board and commenced an investigation.

The University takes the FDA's action and OPRR's letter—and the guestions
raised about IHGT's monitoring and oversight of clinical trials -extremely seriously.
A team of scientists and administrators is working around-the-clock to ensure that
the IHGT l!:rm!ides a comprehensive, detailed and accelerated response to the FDA
and the OPRR as soon as possible.
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for Biologics Evaluation and Research, which is directed by Dr.
Kathy Zoon, who is my immediate supervisor. All review and reﬁgu-
latory activities regarding gene therapy are overseen in the Office
of Therapeutics.

Senator FRIST. So you report to Dr. Zoon——

Dr. SIEGEL. Yes.

Senator FRIST [continuing]. And Dr. Zoon reports to whom?

Dr. SiEGEL. To the commissioner.

Senator FRIST. Thank you both for clarifying that information.
We appreciate both of you being here today. As you can tell, we
have a number of questions, and I hope that our discussion ta;iract{
will help begin to answer a lot of those questions as we go forward.

Let us begin with Dr. Patterson, followed by Dr. Siegel.

STATEMENTS OF DR. AMY PATTERSON, DIRECTOR, OFFICE OF
BIOTECHNOLOGY ACTIVITIES, NATIONAL INSTITUTES OF
HEALTH, BETHESDA, MD; AND DR. JAY P. SIEGEL, DIREC-
TOR, OFFICE OF THERAPEUTICS RESEARCH AND REVIEW,
FOOD AND DRUG ADMINISTRATION, ROCKVILLE, MD

Dr. PATTERSON. Thank you, Mr. Chairman and members of the
subcommittee.

As you have heard, I am Amy Patterson, director of the Office
of Biotechnology Activities at NIH. I am honored for the oppor-
tunity to be here today to discuss NIH's role in activities related
to the oversight of gene transfer research.

I wish to extend the agency’s deep condolences to Mr. Gelsinger
and his family.

Mr. Chairman, I would first like to say that NIH understands
that our ability to support and conduct clinical research is predi-
cated on trust. We have a profound compact with patients and
their families to ensure that every measure humanly possible is
taken to ensure that those trials are conducted in the safest and
most ethical manner possible.

We do this through a comprehensive system of Federal laws, reg-
ulations, and guidelines that are designed to protect human sub-
jects in clinical trials. Jesse's death is a harsh reminder that inves-
tigators must campfiv with these standards and principles for the
safe and ethical conduct of clinical trials.

As you have already said, gene therapy is a relatively recent and
still experimental application of recombinant DNA technology. It
has caught the public’s attention not only because of its promise,
but also because of the deep ethical and societal implications that
research which involves the basic unit of human life, DNA, holds.

Gene therapy may be used to provide a copy of a normal gene
to directly alter or repair a mutated gene or to regulate the expres-
sion of other genes. Clinical gene transfer research has grown expo-
nentially since the first experiment was done back in 1989. To
date, more than 4,000 patients have participated in clinical trials,
and over 400 trials have been performed. The vast majority of
these studies are designed to assess safety and toxicity. Only one
percent of the trials have progressed to clinical efficacy studies. Be-
cause of this, we feel it is more accurate to call this area of re-
search “gene transfer” rather than “gene therapy.”
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esses for ensuring at their local institutions full compliance with
NIH requirements. In addition, we asked them to report any ad-
verse events which had not been previously required as required to
NIH.

Second, we have established, in collaboration with our colleagues
at FDA, a new process whereby we know each time a sponsor sub-
mits an adverse event report to FDA. It is important to note that
this is a backup system; it allows us, if we have not received the
same report, to follow up with clinical investigators. It in no way
obviates the obligation of the investigators to report the same
events directly to NIH.

Third, we are actively excinlnring additional ways to enhance our
reporting requirements, and we are makinF sure that all pertinent
information regarding the safe and ethical conduct of these trials
is reported in a timely fashion to the RAC and to the scientific com-
munity and the public, this being done with full protection of pa-
tient confidentiality by the stripping of individually identifiable pa-
tient information.

Fourth, the NIH is going to be making a series of site visits to
NIH-funded institutions. T urpose of these visits will be to en-
sure compliance with the NIH Guidelines and to examine compli-
ance with other NIH policies, including financial conflicts of inter-
est.

One of NIH's primary oversight responsibilities is ensuring pub-
lic access to information in gene transfer research. This informa-
tion has always been publicly available. At each RAC meeting, we
describe any new gene transfer trials, any new adverse events re-

orted since the last meeting, and new developments in the field.
is data is up on NIH’s web site. Every gene transfer protocol in
addition is available to the public upon request.

We are in the process of developing a technically advanced inter-
active database. This database is designed to serve a variety of
users—patients and the general public as well as the scientific
community. It will enable peaﬁle to search for specific variables, ag-
gregate data, query, answer their specific questions about this field
of research.

Finally, in order to be sure that our oversight role is as optimal
as it can be, because that is what we owe patients, an advisory
group is evaluating NIH’s oversight of gene transfer research, and
the NIH Director specifically asked this group to develop and
consider several options, among which is whether approval author-
ity should be restored to the RAC.

In conclusion, gene transfer clinical research holds tremendous
promise to treat, cure, and even prevent a wide variety of human
diseases and conditions. If we are to realize this promise, investiga-
tors, funding institutions and regulatory agencies must work to-
gether to ensure that this research is conducted in a safe and ethi-
cal manner. If we are to improve the Nation’s health through re-
search, we must all work—as this meeting here today is one impor-
tant step forward in assuring—in concert to protect the most im-
portant participant in clinical research endeavors—the patient.

Mr. Chairman, members of the subcommittee, this concludes my
statement. NIH appreciates this opportunity to participate in this
critical hearing, and I am pleased to answer any questions.
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ing interest in the use of other methods apart from viral or bacterial vectors to de-
liver genetic material into cells. The use of small molecules composed of RNA and
DNA to directly repair the defective DNA, rather replace the entire gene, has, for
example, been applied in animal studies of sickle cell anemia.

To date, more than 4,000 patients have ﬁﬁ?"éﬂ“‘*‘i in gene ﬂterap smdms. ﬂt‘
the 372 clinical trials reglstered with the ercent are Phase
designed to assess safety and toxicity. Ten percent are Phase 11 stud::ea wluch as-

sess safety and efficacy and ymw]vealarger:mmber and a more diverse
tmnofpat;nts pﬂ'nentufthema.lstﬂ prutnmla] hﬂﬂprogas&ed
III efficacy studies. , most human been

focused on safety, rather than efﬁcaerFurﬂusmmn,m:s hapsmoraamuraba
to refer to this technology as gmatransfar rather than nathmr. until
there is more evidence for the therapeutic benefit of this technology currently
mppnrtscrmnduntslﬁ?gemhumpeuhmls&ramngeufdmordmmﬂudmgm

Gmetransferrmeamhalsuhurmquuelymm lex scientific, medical, ethi
cal, and social issues that have warranted special wers]ght by the public nndw“g
the NIH, in particular. For example, the task nfmtmdumng es into target
carries with it the risk of inadvertent gene transfer uctive cells (sperm or
cells), which could result in tic changes being pnnaednntnoﬁhpnngﬂlm
y, because we can not yet ynunbnlthe&l;cementmdupmmnnf!he
transferred genetic gene transfer may pose unexpected health risks
to the patient. ﬁndalﬂmugﬁthevectmuudmmfergmummueﬂsmdm-
abled viruses, these viruses may still retain some limited ability to cause disease,
thus putti gethe patients and their close contacts at risk. , this technology
also could Euttnmntmvermaluaes e.g., for the enhanaementnfhuuhuman
traits such as mght or hair color, rather than for the treatment of disease.
NIH mﬂﬁui afﬂhmmi Gene Tra nsfer Research
delines and the Recombinant DNA Advisory Committee (RAC),
wlmseum e role in this class of research is defined in the NIH Guidelines, are
t.hekeyta-n by which the NIH oversees e transfer research. Investigators con-
ducting transfer research—either edb}'theNIHurmednutatanmstl
tution t r&miveu NIH mpgﬁrt for recombinant DNA research of “ﬁ:
expected to comply with the NIH Guidelines. Failure to comply with
ments set forth in the NIH Guidelines can result in the ]1n:ut.atmn mmpenmnn or
withdrawal of NIH ?ﬁpm to the institution. NIH can also impose a requirement
for prmr NIH approval of any or all rammhmant DNA projects at an institution.
[All clinical gene transfer trials, regardless of funding source or research site, are
also subject to Food and Drug Administration (FDA) tions (21 CFR 312). The
FDA has statutory authority to allow a gene transfer ical study to proceed and,
anscess?.r? to place a study on clinical hold in order to ensure the nfetynfhumn
subjects
ow did NIH mmatu&iayﬂusumquam]emth:&mpﬂﬁantarmufchmmlr&
search? In the early 1870s, scientists discovered a way to insert or recombine
human and other species of DNA into bacterial genes, hence the term “recombinant
DNA." This advance raised a number of serious concerns and questions among the
l:ubln: as well as the scientific community about the potential environmental, eco-
and infectious disease risks of this technology. haththepowm*-
ful benefits that might emerge from this research and the depth of public concern,
the scientific community issued a self-imposed moratorium on recombinant DNA re-
search and called for the formation of a national oversight body to ensure public dis-
cussion and oversight of this emerging technology. The RAC was suhmguenﬁ:!r es-
tablished by the ﬁIH and with its advice, fnrmulai.ad the NIH Guidelines,
which set forth policies and procedures dﬁlgn.ed to maximize the safety of basic re-
combinant DNA research.
In the 1980s, when it became increasingly apparent that recombinant DNA tech-
nnlu%ﬂ d the potential to lead to new gased treatments for human
established a subcommittee of Rﬁ{‘r to explore the scientific basis for
and safety and ethics of so-called “gene therapy.” Composed of scientists, ethicists,
lawyers, and patient advocates, as well as n mem from the FDA and the
Office for the Protection from Research Risks (OPRR), among others, the sub-
committee deve a new chapter in the NIH Guidelines (Appendix M). Thmnew
chapter delineated the roles a ibilities of individual research inves
NIH-funded institutions, IBCs, the the NIH Office of Recombinant D A ﬁ::
tivities (now known as the Office of Biotachuu!ngy Activities), and the NIH Director
in the conduct of human gene transfer research. It also rovided guidance for opti-
mal design of preclinical andclmcalmsearchandm:&rdsfnr informed consent.
IMPLEMENTATION OF THE NITH GUIDELINES






34

Reporting of Adverse Events

A critical provision of the NIH Guidelines requires investigators to report imme-
diately to the NIH any serious adverse event that occurs during the course of a gene
therapy clinical trial. It is important to note that the requirement to submit adverse
events to the NIH is not contingent upon whether the RAC does or does not have
the authority to apﬁm\fe rotocols. It is a requirement which has, in fact, remained
unchanged in the NIH Guidelines since the advent of clinical gene transfer trials.

A serious adverse event is defined as any expected or unexpected adverse event
related or unrelated to the intervention that results in any of the following out-
comes: death, a life-threatening event, in-patient hospitalization or prolongation of
existing hospitalization, a persistent or significant disability/inecapacity or a congeni-
tal anomaly/birth defect, as well as important medical events that may require med-
ical or surgical intervention to prevent one of those outcomes. In the context of a
clinical trial, an adverse event can occur for many reasons and not all of these are
related to the treatment, per se. In human gene transfer research, many of the pa-
tients enrolled in the trial already have serious and life-threatening diseases. Thus,
a serious adverse event, or even a death, during the course of a clinical trial may
be the result of the underlying disease, rather than the experimental treatment.

Although the FDA also requires reports of serious adverse events in human gene
therapy, the timing and scope of these reports as well as the processes by wim:h'
FDA res s to this information differ from those of the NIH. The NIH's unique
role in the reporting of adverse events is perhaps best exemplified in the actions
it took following notification of the death of Jesse Gelsinger. The investigators
forming this trial reported the death to the NIH immediately, as required, and in-
formed the NIH that they considered the cause of death to be directly related to
the gene transfer. After consulting with the FDA and the RAC Chair, the NIH im-
mediately notified the RAC, IBCs, OPRR, IRBs, and all principal investigators con-
ducting gene transfer research. The NIH also requested additional data on a range
of preclinical and clinical parameters from every registered researcher using
adenoviral vectors in clinical trials—the vector used in the study in which Jesse
Gelsinger participated. Adenoviral vectors are used in one quarter of the over 372
gene transfer tnals registered with the NIH. A working group of the RAC was
ormed immediately to conduct an in-depth analysis of the data and, if necessary,
Eu deﬁpp guidance regarding the continued use of adenoviral vectors in gene trans-
er studies,

This working p carried out a comprehensive review of the safety and toxicity
data gathered from over 70 adenovirus-based clinical trials involving more than
1,200 research subjects and developed a number of prelimi recommendations.
They recommended that human gene transfer research in which adenoviral vectors
are beizg used should proceed, but with greater caution. In addition, the committee
identified several other important needs, including the development of vector stand-
ards and the development of specific criteria for more uniform patient surveillance
and monitoring. The working group emphasized the need for the RAC to convene
more conferences which address the safety and toxicity of gene transfer, and which
enhance the exchange of information among researchers. The RAC will consider the
working group’s final recommendations and develop a report of its conclusions and
recommendations regarding the use of adenoviral vectors in human gene transfer
research. As necessary, following a public comment process, the NIH will incor-
porate any recommendations into the NIH Guidelines.

Public 55 to Data on Human Gene Transfer Research

One of NIH’s primary responsibilities in its oversight in this arena is ensuring
Eu'hlit: access to data on gene transfer research. Recently, a number of guestions

ave been raised about the status of the NIH gene transfer trial database, and thus,
about whether the NIH was meeting its goal of maki ne transfer trial data pub-
lic. First and foremost, it is important to understand that data on all 372 human
Eene transfer trials registered with the NIH since the inception of the NIH Guide-

nes are now, and always have been, publicly available. At each RAC meeting, a
portion of the agenda is devoted to the presentation of clinical gene transfer trials
that have been registered with the NIH and any serious adverse events that have
been reported since the previous meel:inﬁ. A cogy of each new proposal is available
to the public at all times. In fact, the NIH provides a copy of any osal submitted
to the NIH, upon request I:I}{qanjr investigator or member of the ic. In addition,
the data reviewed at each RAC meeting are posted on NIH's wel?:ilte {(www.nih.gov/
od/oba/). This includes discussion of any novel ﬁntamls, a list of the trials reg-
istered, and any reported serious adverse events. The website contains core informa-
tion about each of the gene transfer protocols registered with the NIH elements
such as the protocol title, trial site, principal investigator, disease under study, and
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based on material submitted to the IND that the protocol had not
been followed.

On January 19, 2000, FDA investigators issued a Notice of
Inspectional gbservatinns, an FDA Form 483, to Dr. James Wilson.
The listed observations pertained to some of the following issues:
documenting informed consent; implementing patient exclusion cri-
teria; following stopping rules— rules which ensure that the
trial will be stopped if certain adverse events occur; reporting ad-
verse events; initiating protocol changes; and submitting reports of
animal deaths. FDA will further evaluate the inspection findings
and the sponsors’ response to determine what additional actions
may be appropriate.

On January 21, 2000, based on the concerns raised regarding the
adequacy of the monitoring program to protect the safety o -
tients, FDA determined that it would be dprudent to place all ntlggr
trials %v;)nsnred by Dr. James Wilson and the Institute for Human
Gene Therapy on clinical hold until such concerns are adequately
addressed.

FDA has worked closely with NIH and the Recombinant DNA
Advisory Committee regarding gene therapy clinical research for
many years and continues to do so. Recently, we have taken sev-
eral actions to assist the NIH in ensuring compliance of investiga-
tors with reporting requirements, including: FDA issued a letter to
all gene therapy clinical investigators and sponsors outlining and
reminding them of the process for submission of materials to both
the FDA and the NIH, and we implemented a procedure whereby
the FDA notifies the NIH of FDA receipt of adverse event reports
and protocol changes.

The Office of Therapeutics believes that education of investiga-
tors and sponsors on scientific and regulatory issues is a critical
element of ensuring better patient protection. To this end, our sci-
entists recently issued two guidance documents regarding gene
therapy products, have given numerous presentations on gene ther-
apy issues at many fora, and participate actively in efforts in the
academic, medical and scientific communities to provide increased
training for clinical investigators.

CBER intends to take the following additional steps to improve
patient safety in clinical trials: to issue a proposed rule expandin
public disclosure of information regarding gene therapy clinica
trials; to continue our efforts and expand them to improve inves-
tigator and sponsor compliance through educational outreach; to in-
crease inspectional oversight of gene therapy INDs, and to provide
addlitinnal guidance for gene therapy products as technologies
evolve.

in conclusion, in order that the potential of gene therapy may be
evaluated and realized, it is essential that gene therapy research
proceed in a manner which protects research subjects from unnec-
essary risk. The safety of gene therapy research is a shared respon-
sibility. Sponsors and investigators must develop and follow sound
and safe clinical research protocols and must Ernvide appropriate
information to oversight bodies which include the Institutional Re-
view Board, the Institutional Biosafety Committee, the NIH and
the FDA. These bodies in turn must perform their oversight func-
tions well.
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or new protocols, etc.) to therapy INDs submitted each year. The Agency has

yet to receive the first aélgémﬁnn to license a gene therapy product.

FDA REVIEW PROC FOR GENE THE Y

For any unapproved biological product that is to be tested in humans, an IND
must be filed with FDA. The IND process for gene therapy is the same as it is for
other biologic products. We encou and recommend meetings between CBER re-
viewers sponsors of a potential INDs for all biological products throughout the

roduct development process in order to stimulate scientific interchange and clarify
A regulatory requirements. Under statutory authority, FDA determines within
30 calendar days from receipt of an IND whether it is alspmpnate for the IND to
proceed or, if necessary, to place an IND on clinical hold, in order to protect the
safety of human subjects. This is a difficult task for novel therapies with relatively
unknown risks.

Part of the FDA's review of the IND includes a review of the sponsor’s proposed
or FDA's recommended stopping rules. The stuppinif rules are rules in the protocol
which assure that a clinical trial will be stopped if certain adverse events should
occur, In addition, prior to allowing a clinical protocol to proceed under an IND
FDA frequently requires several modifications to the protocol to ensure that all
known safety issues have been addressed. These might include: changes in manufac-
turing to ensure purity, additional laboratory testing of the product, additional ani-
mal t&sﬁr&g of a product, exclusion of human subjects who might be at high risk for
serious adverse events, additional safety testing of human subjects, lower
doses in humans and slower escalation of doses. These modifications to the protoc
are intended to lower the risk to human subjects.

As clinical data accumulate and product development continues, FDA continues
to monitor the IND and may require further changes, for example, when adverse
events are reported. On occasion, or when information raises concerns the
quality of the investigational product or conduct of the clinical trial, the ncy may
perform an inspection.

In addition, CBER conducts regulatory research, as needed, to assist in the as-
sessment of product “&fﬁem example of such regulatory research is ﬂm‘dem’l[?]_‘p-
ment of assays to detect the presence of replication competent mouse retrovirus. The
development of these assays are intended to help assure the safety and ﬁ!:f]itj" of

ting

mouse retroviral vectors used in gene therapies and therefore lead to ma of
safe products by many firms.
As with all ﬁQD studies, an Institutional Review Board (IRB) must review and

approve such studies in advance to ensure the rights and welfare of study partici-
nts. The IRB plays a critical role in the review process, particularly in determin-
ing the continuing adequacy of protocols and with regard to its approval of informed
canggéré forms which explain the known and potential risks and benefits to human
su :
though no product is risk-free, FDA's goal is to minimize the risks by assessing
information on the product and conduct of the clinical trial including the safety re-
ports it receives from the sponsors of the investigational therapy and similar thera-
pies. It should be stressed that it is the sponsors and investigators of clinical trials
who conduct the clinical trials and, therefore, they have primary mpunsihilit}.);pta
rotect the safety of the patients or individuals participating in the trials. A
elps assure that sponsors/investigators are meeting their nbﬁgnﬁum through the
IND review process.

FDA INTERACTIONS WITH NATIONAL INSTITUTES OF HEALTH (NIH) AND
THE RECOMBINANT DNA ADVISORY COMMITTEE (RAC)

In addition to FDA regulation, NIH is ant:ive]& involved in gene therapy protocols.
FDA has worked closely with NIH and the RA regardilg gene therapy clinical re-
search for many years and continues to do so. The RAC makes recommendations
to NIH on gene therapy issues (which is discussed at length by NIH in their testi-
mony) and engages in a public discussion of scientific, safety, ethical, and societal
issues related to pro and on ne therapy protocols. Also, a CBER rep-
resentative is an ex-officio member o RAC many other CBER staff rou-
tinely participate in RAC meetings and a number of RAC subcommittees.

FDA and NIH continue to work together to optimize and streamline Federal regu-
lation and oversight of human gene therapy research. FDA decides whether individ-
ual gene therapy protocols should p after evaluating the information in the
IND, while NI C conducts the public scientific and ethical review and public
discussion of novel applications of human gene transfer, which are carefully consid-
ered during FDA's review process. FDA and NIH meet regularly to discuss pending
gene therapy issues.

The submission process for gene them%has evolved over the years through a co-
operative effort between FDA and NIH. current process was reiterated recently
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trial. That call for specific safety and toxicity data was issued on
October 1st, and those reports came in in October and November
of last year.

It is also important to remember that those 691 adverse events
represent a 7-year cumulative history of the use of adenovirus.
They are not events that occurred in 1999.

Senator Jeffords. They occurred over 7 years?

Dr. PATTERSON. Over a 7-year period. The first adenoviral trial
was performed in 1993.

Senator Jeffords. What is the requirement for reporting an ad-
verse reaction? Is there no time requirement—it is just whenever
you feel like it?

Dr. PATTERSON. No, sir. The guideline says immediately. That is
not stated any more specifically, and that is one of the things that
we are clarifying, what is the scope of the reporting and what are
the time lines. But the current guideline reads: “Investigators must
report any serious adverse event immediately.”

nator Jeffords. Dr. Siegel, how does FDA get involved with en-
suring that these reports are timely?

Dr. SIEGEL. FDA regulations call for serious and unexpected ad-
verse events associated with the use of the drug to be reported as
soon as possible, but no later than 15 days, and for fatal and life-
threataemn% events to be reported within 7 days. I believe the time
la% is to allow time as might be necessary to check the facts and
collect appropriate information. That is for the written report. On
serious and life-threatening illnesses, we also require essentially an
immediate telephone notification.

Senator Jeffords. It is my understanding from Dr. Kirschstein
that the 691 were only recentliarevealed, and they did not all hap-
E;n last year, I presume, so what is the proper—what should have

pened is the question.

r. SIEGEL. Well, again, recently revealed to the NIH—appar-
ently, that comment was regarding the NIH requirements for re-
porting. As I said in response to an earlier question, we reviewed
a subset of those to determine whether in fact we had been receiv-
ing reports. You have probably read in the press about many of the
investigators saying: Well, I knew I had to report to the FDA, but
I did not realize I had to report to the NIH. We wanted to check
to make sure the FDA had been receiving those reports, and in-
deed, as I indicated, with a small number of exceptions, it appears
that we have been. :

Senator Jeffords. Let me understand. You are saying that they
had been reported to you, the 6917

Dr. SIEGEL. Yes—well—yes. In the set that we looked at, the
large majority, probably on the order of 95 percent of events re-
ported, were reported. We did not look at all of those 691 adverse
events to check reporting. Again, though, there is not necessarily
an FDA reporting requirement for all of those, as our re}gorting re-
quirements are somewhat different from those at the NIH.

Senator Jeffords. She disclosed that, and I am quoting, “only 39
of 691 were reported.” I am sorry, I am confused. They were all re-
ported, but nobody——

Dr. SIEGEL. There are two reporting mechanisms. You are asking
about what was reported to the FDA, and I am responding to that.
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Dr Kirschstein's comment is about what had been reported to the
NIH and the RAC.

Senator Jeffords. Dr. Patterson, can you clarify that?

Dr. PATTERSON. Yes, Senator. Again, the 691 adverse events are
the whole universe of adverse events that happened in adenoviral
trials, and that is a different requirement than the FDA require-
ment, which is unexpected and related to, or possibly related to,
the intervention for immediate or expedited reporting.

The 39 events referred to in Dr. Kirschstein’s letter are those
events that were reported to NIH immediately—in other words, in
the time frame that we require. That is not to say that many of
the other 652 adverse events—we had seen many of them pre-
viously, but they were not reported in a timely fashion. So I would
like to set the record straight that it is not that NIH did not see
the other 652 or a subset of them; it is that they were not reported
in a timely fashion to the NIH.

Senator Jeffords. [ am concerned, because as you know, we are
working on the Patients’ Bill of Rights, trying to expand the avail-
ability of clinical trials, and people clamor for them, especially if it
is the only hope they have. I would just like to be reassured that
the information will be available so that a more accurate decision
can be made as to whether to participate.

Dr. SIEGEL. Let me clarify my answer, too. I stated that we do
not require the same events to be reported. I should clarify that.
The FDA requires all adverse events to be summarized in an an-
nual report. I was speaking to the issue of whether they are serious
and unexpected had to do with the 7-day or 15-day reporting re-
quirements.

Senator Jeffords. Thank you. We will be pursuing this with you.

Thank you, Mr. Chairman.

Senator FRIST. Thank you.

With all this concentration on numbers and reporting, I do not
want to put too much or too little emphasis on it, but it does get
down to trust, accountability, and where the breakdown is. We
have not talked very much about the research component and their
not reporting things to you, and I do want to get to that. But let
me just go through it one more time. ]

In terms of the 200 or so trials, from the FDA’s standpoint, in
gene transfer trials, how many people have died?

Dr. SIEGEL. The only case where we have a definitive determina-
tion that a patient has died as a result of—not definitive, but a de-
termination where it appears that a patient has died directly due
to the administration of the gene therapy wector—is the case of
Jesse Gelsinger.

However, to understand the implications of that statement, there
is a lot more that needs to be said. First, most gene therapy trials
are done in people with life-threatening, often terminal, illness. In
fact, the majority to date have been in advanced cancer where
there are no available alternative effective therapies. Patients in
those trials die, and it is usually not possible to make a definitive
determination. It may well appear that the death is due to progres-
sion of the cancer, and probably in most cases is—maybe in all the
cases—but one cannot make a definitive determination as to
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_ Senator FRIST. When was the last time the Federal human sub-
jects regulations were upgraded with respect to the guidelines for
informed consent? Do you know?

Dr. PATTERSON. I do not know that, but I would be happy to get
that information for you.

Dr. SIEGEL. We do not know that.

Senator FRIST. Again, we cannot go all the way through that, but
again, as you have said, it is at the heart—this whole trust rela-
tionship starts right there, I believe, in that room where consent
is given, and we need to continue to ask ourselves how we can im-
prove that process at the Federal level so it will filter down to that
room.

One last thing—and I apologize for going on for so long, and we
will go to the third panel right after this—one issue with the NIH
Guidelines. As you said, NIH is undergoing review of the
Guidelines with respect to reporting requirements for gene therapy
trials. The amendments to the Guidelines were released on Novem-
ber 22, 1999 for public comment and were discussed at the Decem-
ber meeting of the RAC.

The plan involved adding language to the NIH Guidelines that
would require—and let me just read the two sentences—“that seri-
ous adverse event reports must not contain any trade secrets or
commercial or financial information that is privileged or confiden-
tial and that all information submitted in accordance with the NIH
Guidelines will be considered public unless NIH determines there
are exceptional circumstances.”

Patient groups have come forward; industry has come forward
and raised concerns regarding this languafe. Industry is concerned
that information released by the NIH would still contain some pro-
prietary information which would in some ways set them back from
a competitive standpoint. Patients are concerned that the informa-
tion released will contain—and you addressed this in part—per-
sonal identification—the privacy of patient information is their con-
cern.

Could you summarize for the members of the committee the com-
ments of RAC at the December meeting, or how it has progressed
since that time in terms of this specific reporting requirement?

Dr. PATTERSON. Yes. There is a working group of the RAC that
is specifically charged with undertaking the revision of that pro-
posal in light of the public comments that were received.

The position of the RAC to date has been that adverse event re-
ports belong in the public domain so they can inform other inves-
tigators, they can inform prospective patients. The RAC has held
to that principle. )

It is a complex issue because some of the manufacturing details,
issues of patentable information about how a product—some spe-
cific detail of manufacturing—perhaps need not be included in an
adverse event, and there is no interest on the part of NIH to in-
clude such information if it has no bearing on the adverse event
and is an accurate interpretation. N A s

Regarding the second point, patient confidentiality is a critical
issue as well, and while it is important that the information be out
there, it is important that it not contain information that could

identify specific individuals.
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ticles, so you can make a lot of it. Unfortunately, it has side effects
of a) making short-term production of the protein, which is why
Jesse Gelsinger was told it could not produce protein for more than
14 or 15 days; furthermore, it has serious immunological con-
sequences because at high doses, the virus is toxic and has liver
toxicity. Nevertheless, this virus has been used much more in the
case of cancer, where the cells needed to be killed anyway, so the
toxicity is less of a concern.

The third vector is an AAV vector, which is a relatively new one,
and that is now being considered as a very interesting vector for
which trials are being conducted.

Another vector which I am personally interested in is the vector
based on the AIDS virus. We have been able to debilitate the AIDS
virus to introduce dgenes, and now they are able to introduce genes
directly into a wide variety of cells which are both dividing and
nondividing. Again, there was a policy conference discussion of this;
more is being done; safety vectors are being made. Nevertheless, it
is a very exciting venue for introducing genes.

If the concept of gene therapy is so simply, the critics have often
asked, why has it not been more successful? Why are there not re-
sounding successes with gene therapy?

The field of gene therapy is young, as you mentioned in your in-
troduction, Senator. It has only been 10 dyears since the first ADA

atients were trialed. It was accompanied by enormous excitement,
Eut unfortunately, a lot of hype and unrealistic expectations. We
have now learned that these vectors are not so easy. They do not
make the protein as long as we wish them to make it, the
immunological consequences are unforeseen, and we are learning
about them.

The interesting point to mention here is that there has been tre-
mendous progress over the last many years. Better vectors are
coming. Long-term production of the protein is being made. And
just to add to that, there was a marvelous talk at a recent meeting
of gene therapy where two patients treated with a rare immuno-
deficiency mucg like ADA in Paris have now shown complete cure
for 1 year. This is fantastic promise for gene therapy. These chil-
dren will live long lives. There are anecdotal examples for hemo-
philiacs. There are anecdotal examples for cancer. The reason I say
they are all anecdotal is because until they are published in peer-
reviewed journals, one really cannot comment, because all we can
tell you is what we have learned at meetings when people give
talks. That is really very exciﬁnﬁé

The field of gene therapy has also undergone an enormous
amount of scrutiny both from NIH and from the public. There were
special reports at NIH asking the question, is gene theraﬂ:vy effica-
cious, an?:uggestinns were made, and people were asked to actu-
ally work more on basic sciences at that time and not so much on
the clinical sciences, because that work was required for its suc-
cess.

Patient safety in clinical research is always of paramount con-
cern. It is true that new modalities pose risks, both known and un-
known, but that is all the more reason for us to be even more vigi-
lant than in any other technology, because we do not know what
this might do.

62-393 00-3
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There are ways, as you have heard—RAC, FDA, IRC, IRBs—
there are many, many ways in which gene therapy is being con-
trolled.

After saying all that, one would like to know: If all that was in
place, what failed the brave Jesse? How did we fail brave Jesse
that it did not work?

You have heard many suggestions today, and [ am actually quite
encourage to see how a close harmony between FDA and RAC will
allow perhaps better monitoring, and we are hoping—this is a
young science. We are just beginning to get the fruits of this
science. ic incidences like the unexpected death of Jesse
Gelsilg&r m us pause. We think back about what we could have
done differently, what we can do differently next time, and that is
what this meeting is about, to help us.

I was deeply saddened to hear from Mr. Gelsinger the sad com-
ment of a colleague who called Jesse's death “a pothole in the road
to gene therapy.” That is not how we see it. We feel terrible about
it, and we are very sad. This is how our community feels. This is
a very serious event, and we take it very seriously.

But at the same time, we believe we have to move forward. We
have to learn from this technology, and what we would like to do
is be able to do a better job, learn more from this, and move this
field to what I would consider a major challenge and a major bene-
fit into human disease as we go through the next century.

Thank you very much for inviting me. I would be happy to an-
swer gquestions.

Senator FRIST. Thank you, Dr. Verma.

[The prepared statement of Mr. Verma follows:]

PREPARED STATEMENT OF INDER M. VERMA

Mr. Chairman and members of the Committee: | am Inder M. Verma, American
Cancer Society Professor of Molecular Biu‘lzﬁ and Director of the Laboratory of Ge-
netics at The Salk Institute in La Jolla fornia. [ am also an Adjunct Professor
in the Department of Biology st the University of California, San "ﬁm and the
President-Elect of the American Society of Gene Therapy. I am honored and pleased
to testify before the Subcommittee explain the science of gene therapy, its po-
tential benefits to society and safety issues related to its practice in patients.

Gene therafpg is a form of molecular medicine which has the potential to influence
vast areas of human health in this century. The basic concept of gene therapy is
simple—introduce a gene whose product has the ability to either cure or slow down

the plzﬁmon' of disease. Its broad encompasses, correction of genetic de-
fects, killing cancer cells, preventing ascular disease, interfere with the pro-
of neurological disorders and eliminate infectious pathogens. Rarely in the

n

eld of human th a technology has held this much promise and therefore it has
captured the imagination of so many scientists and raised the hopes of potential

beneficiaries and public at large.
deﬂhe keu_'.rf to Eumt?s ﬂg: ﬁane thatl;apy tts the l:lwelﬁ:;&nt of ﬁ&thﬂdﬂlﬂci:'n eﬂif:i::t
genes esired Generally a ve been
used (i) introduction of genes by physical methods which include direct injection of
genes (DNA), either by itself or in various lipid formulations; and (ii) manipulation
of disarmed viruses as vehicles to ferry genes. Of the nearly 375 current e ther-
apy trials, over 75-80 percent involve the use of viral vectors. The physical methods
introduction of genes offer safety advantages, but are less efficient in providing
long term production of the desired gene product. The principle behind producing
recombinant viruses carrying therapeutic s (viral vectors) is to either debilitate
or eliminate the disease causing entity of the virus and substitute it with the thera-
mc gene. The advantage of the viral vectors is their ability to transfer genes to
of o ittt Iberstors St e Rty o Sl s ml et Bty
an experimen tory animal. ntly are major vi ivery
systems used in clinical trials: (a) Retroviral vectors: These delivery vehicles are
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based on viruses which in their native state can cause cancer in mice. In the last
decade-and-a-half, scientists have been able to engineer retroviruses to contain
therapeutic genes and eliminate aor% disease causing potential. Nearly half of all
clinieal trials involving well over 3,000 patients have used retroviral vectors, To date
there have been no reported adverse events ascribed to recombinant retroviral vec-
tors. While the retrovirus based delivery vehicles can result in lnn% term production
of the desired gene product, they have however a mni:r limitation-they cannot intro-
duce genes into non-dividing cells. Thus, cells of a desired tissue have to be taken
out, grown in dishes, exposed to retroviral vectors, and then transplanted back into
the patient. Not only is this ess cumbersome, many tissues like brain, lung, and
heart are not amenable to this approach. (b) Adenoviral vectors: The commeon cold
viruses have been adapted to contain therapeutic genes and offer two major advan-
tages (i} up to 10-100 trillion virus particles can be conveniently and reproducibly
generated, and (ii) they can introduce genes in both dividing and non-dividing cells
and therefore overcome a major limitation of retroviral vectors. One of the major
roblems of adenoviral vectors is the relatively short duration (ranging from a few
ys to weeks) of the production of the therapeutic gene uct due to
immunu]uﬁical rejection of cells harboring the vector. New improved adenoviral vee-
tors with less immunological impediments are being generated but all adenoviral
vectors used in clinical trials to date have relied on first or second generation
of adenoviral vectors which still manifest undesirable immunological consequences.
Additionally, very high doses of recombinant adenoviruses have severe adverse side
effects like liver toxicity, high fever, or disseminated intravascular coagulation. The
use of adenoviral vectors constitute only one-fourth of all clinical trials—the vast
majority of which are for cancer related diseases through intraturnoral delivery. (c)
Adeno-associated vectors (AAV): These novel vectors are based on non-pathogenic vi-
ruses which ﬂun'e adenoviruses for their propagation. Scientists have engineered
recombinant AAV-vectors which do not require infectious adenoviruses for produc-
tion and therefore are free of the complications associated with adenoviruses. Pres-
ently they constitute less than 5 percent of all clinical trials, but their long term
millmegs in experimental animal model systems bode well for their future clinical ap-
plications.

Finally there are other novel vectors on the horizon which have not yet entered
clinical trials. One of these is based on the use of lentiviruses, which are a p
of retroviruses and harbor the AIDS virus as one of its members. Safe lentiviral vec-
tors are being generated where the disease causing entity of the virus has been com-
Llf:telg eliminated. My own work is intimately associated with the development of

tiviral based vectors, which have the unigque advantage of introducing genes into
dividing and non-dividing cells. Other novel vectors include the use of neuron spe-
cific Herpes viruses, nunﬁthugenit cytoplasmic Sindbis viruses, ete. The important
point I wish to make is that there are no perfect delivery systems, each has its ad-
vantages and limitations. The choice of the vector is dictated by the nature of the
disease. If the production of foreign protein is required for sustained periods, then
one would have to use retmm];' ientivi.ral or adenc-associated viral vectors, but if
the purpose is to kill thmninljr cancer cell or produce a therapeutic protein for
a short time, then adenoviral vectors are ideal. It is therefore not surprising that
a substantial effort in the field of gene therapy is still devoted to generating delivery
vehicles which are safe and efficacious.

If the con of gene therapy is so simple, and promise so great, the critics have
often asked, where are the successes? The field of gene therapy is only 15 years old,
and the first patient was enrolled less than a decade ago. The first ADA (adenosine
deaminase deficiency) and the cancer trials in early 1990’s at the NIH were greeted
with Esreat anticipation. The excitement was ;enu.ine, but regretfully, was accom-
g;l:i by great hype and unrealistic expectations. There were unexpected hurdles,

extent and the duration of the foreign protein was much less and shorter than
expected, and the immunclogical o ‘unforeseen. Did we start too soon?
Should we have done more animal model studies? Was there adequate preclinical
data? Although we can debate the merits of these issues ad infinitum, the fact of
the matter is that great strides have been made in the last decade in overcomi
some of the hurdles, sharpening the focus on safety, generating better delivery vehi-
cles, developing new approaches to combat unexpected immunological consequences,
and acquinng a more realistic appreciation of the clinical end-points. The field of
gene thera {»haﬂ always unde e extensive public scrutiny and NIH review, as
e:emphﬂec!' y the Orkin-M report to the NIH Director in 1996. We are fi-
nally beginning to witness some limited successes. Just three weeks .'.:Pﬂ at baefe'ne
therapy meeting in Keystone, Colorado, Dr. Alan Fischer from Paris described the
complete cure of two young children suffering from a rare form of immunodeficiency.
Although this work ﬁls not yet been published in a peer-reviewed journal, it ap-
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that these two children (and at least two additional ones) are pm-dugw'ﬁf the
eficient qrntein for nearly a year without any sign of decline. These kids will live
a normal life—that is the fantastic promise that gene therapy holds. We also heard
some preliminary good news on the gene theralpy trials of two hemophilic patients.
There are also many tantalizing anecdotes of success in cancer e therapy.
should once again emphasize that over 90 percent of all clinical trials are presently
designed for safety or phase I studies. There are to my knnwl&dﬁgeon!y three phase
III sfud.}es of clinical efficacy, all in the area of cancer, where disease is often
terminal.

The patient safety in clinical research is always of paramount concern. It is true
that new modalities of medicine pose risks, some expected and some unexpected,
which calls for even greater vigilance. The Recombinant DNA Advisory Committee
(RAC), Food and Drug Administration (FDA), and the Office of Biotechnology Activi-
ties (OBA) are all involved in monitoring safety of patients in gene therapy related
clinical trials. The RAC holds its meetings in an public format and imcuaaen
the potential safety and efficacy issues Jublid?. The investigators have to provide
proof of safety of their vectors, preclinical efficacy and toxicity data on animals, and
answer questions related to not only scientific issues, but also patient consent forms
and other ethical issues. I have served as a RAC member and can testify to the dili-
gence and seriousness with which its members undertake their task. RAC can
make recommendations to the advisability of a clinical protocol, but it is the FDA,
the regulatory » which must give the final approval for gene therapy IND's (in-
vestigational new ) before patients can be enrolled in the trial.

Much has been made recently of the loss of RAC’s authority in the period between
1996-97. At the request of Dr. Harold Varmus, NIH Director, | was asked to chair
an Ad hoc committee (RAC overview committee) to review the function of RAC in
:ﬂmmgm therapy clinical trials. Our committee recommended to the Director

t serves an extremely important function to keep the ﬁ'neml public in-
formed and involved in gene therapy related activities of the NIH. We proposed that
RAC assumes the responsibilities of being Hah% forming body rather than a regu-
latory body as that authority lies with the FDA. We felt that duplication of the regu-
latorytmma in two federal agencies was not optimal, but was essential to discuss
gene py related issues in public because deliberations of the FDA with inves-
tigators are confidential. We further recommended that the RAC and the FDA have
a close working relationship and harmonize their requirements from the investiga-
tors. There are clear cut guidelines on adverse events to the RAC.

The guutinn that is on everyone's mind is that if all the procedures were in place
how did the unfortunate events leading to the death of brave Jesse ﬂdmnﬁ occur?
There have been extensive discussions of the possible causes that %ﬂ lead
to the death of Jesse. I cochaired the RAC committee to review the a
of adenoviral gene therapy clinical trials. No single cause has yet emerged, but

ral consensus is esse was ue
general that the death of J. likely due to the toxici
adenoviral vector. While it is true that the scientific community was aware
toxicity associated with presently available adenoviral vectors, to date one
death among 1,100 patients treated with adenoviral vectors can be directly li
to the vector, and hence the gene themglfmtoml The committee is presently for-
mulating its recommendations to the NIH Director.

Before a clinical prﬂtnmli.uaE roved for filing of an IND, it has to go through
the Institute Review Board (IR f: Institute Biosafety Committee (IBC), RAC, and
finally the FDA. At each step there are clear cut rules and guidelines to which the
investigator must adhere be approval can be ted. are also penalties
if the investigators do not conform to the approvﬂ.:uﬁm. In clinical tral usi
ornithine transcarbamylase (OTC) gene in second generation adenoviral vectors at
the University of Pennsylvania, the FDA has recently identified a number of proce-
dural lapses and irregularities. It is my strong belief that if violations have oc-
curred, responsible parties should face the nces. | have not yet seen the
res from the investigators from Univ. Penn., therefore I have to withhold
Judggﬁnt To restore the l?ublic’s confidence in clinical research and in a fi
regulatory agency like the FDA, with patient safety and protection, it is es-
sential that any violation of app procedures be dealt with swiftly and
priately. Society has a huge stake in science and scientists will be well ser
remind themselves that the public’s confidence and trust is essential for the continu-
ity of their scientific endeavors.

Mr. Chairman, aiem therapy offers an unprecedented modality of medicine with
enormous potential. It is a young science which is just beglmunﬁktg show the fruits
of its labor. We still have a long way to go. Tragic incidences like the unexpected
death of Jesse Gelsinger give a reason to pause and take stock of the progress and
pitfalls of the technology. We must learn from our mistakes, but continue to move
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The second group of marking protocols have focesed on the
ransdoction of suobogous bomse marrow celis from patkents
chroaic myelogenous leukemia, and newroblastoma). The pur-
pose of these siodies i i detesmine whether neoplatic cells
present in uopurged suiologous bone marmow contribute: 1o re-
Inpse Following bone marrow iransplantation. In all diseaze se1-
tings, gene-marked tumor cells wers found in relapsed patienis.
In mo case, however, was the frequency of marked cells greaser
than 5%. Becasie the froquency of the initisl ransduction of
the neoplartic cells was wnimown, il was oot pessible to calce-
late the relative contributions of reinfused a5 opposed o resid-
ual host temor cells to discase relapes. Neverthebess, it iz chear
that neoplastic cells that are present in unpurged sulologous
bone mammow do conkribute o
(Breaner &7 al, 1993ab; Deisseroth & al, 1994; Rill e al,
1994). Thiz resull represents o tangible lesson that gene trans-
fer techniology can provide regarding the pathobualepy of cin-
cer, A subtequent sened of sudics i3 focusing on the compar-
ison of differend purging iechniques prior o transplantation. In
these studics, aliquots of bone marrow are purged by one or
tors dhat cxn be individually identificd by PCR. wechniques. The
studics may demonstrate that one purging echaique i§ supenor
to ancther.

An umexpecied result of the autologous bone marmow mark-
ing studics has been new irgights nto nommal hematoposcsiz,
Patients who received marked sutodogout bine manmow Boner-
ally have had marked comenited hematoposetic progeaiton de-
tected for up 10 3 years following transplantation, This: finding
mggests that o relatively immatune hematopoictic ooll popula-
tion, poasibdy tree “stem cells,” are being mansdeced. Marked

T lymphocyles have also been identified: however, clomsl
analyses have not boen performed w demonsinie the presence
af ikentical imtegrants in both lymphoid and hematopoictic ocils,
Such a clonal smalysis is essembial fo conclude unequivocally
the present studics demonstrae that immature

and lymphoid progenitors can be transduced and thal their prog-
eny persist for several years. The inftial frequency of transduced
nommal hematopoictic progeniors (CFU-GM) was as high as
Mk (Dunbar 7 af., 1995). Long-term trancduction rates, how-
ever, have been between | and 5%. The inftial high frequency
of wansduction i due o the fact thai a significant proportoa
of “lincage-commited” hematopoictic progenitors ane in cell
cycle and, therefore, ane susceptible 10 retrovirss-medialed gene
transduction. The relatively low level of long-term gene trans-
duction is consisent with the hypotts=sis that & relatively small
proportion of immatere hematopoictic cells are m cell cycle.
The highest level of long-term pene transduction in nommal
hemalopoictic progeniton wad tecn in the rocipients of sutol-
ogous bone mammow with acute myclogenous leukemia n re-
mizzion, Immediately following the harvesting of the bone mar-
o, the cells were ransduced for 6 b without the addition of
exogenoul cytokines, The high levels of marked long-term celly
suppest that the transduced cells were m cell cycle at the Lime
of transduction. Bocause no exogencus cylokines were added,
the high frequency of cells in cycle may be & consequence of
the patients” prios chemotherapy,

The initial prolocols © evalssie the contribution of non-
pusged sutobogoes bone marmow o podt-trensplantstion relapse
did not have as their primary poals the evaluation of normal
hematoposcsis o the assessment of cell cycle stanus of imma-

FIG. L. Comislative nember of prowocols in each category spproved by the RAC,
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Infectious diseases

Mine protocols have been developed for treatment of HIV
infection: eight were revicwed and recommended for approval
by the RAC, and one was supporied solely by private indusory
and did pot require RAC review (Table 3). The protocols fall
o wio peneral catepories! those dedigned 1w tesn the ability of
recombdnant reagents o ephance immune negponoes 1w HIV snd
those involving the delivery of vectors whose products could
sUppress vinas replication.

Siz protocols are immunotherapeutic in namre. One investi-
gation extends earlier work regarding the potentis] valee of
adoptive transfer in bone mamow reciprents of eytotoxic T eells
(CTLs) gpecific for eytomegabovinas (Walter of af, 1995). Thar
study examines the effects of HIV-specific CTLs that have been
marked by in vitre transduction with & rerovius-expressng &
fusion protein. The fusion protein renders cells resistant b hy-
gromicin and sensitive 1o ganciclovir, enabling selection of
transduced celis with hygromycin. The ganciclovir sensitivity
provides a fail aafe mechanizm; the cells can be eliminated if
unforessen harmifl effects ocour. The investigatons repon ev-
idence of gene expression in tarpet cells in virro, Most impor-
tmily, they documented tramsfer of retrovirally madked CTLs
and preliminary evidence of an immenothcrapeutic effect in

In a clever madiltcation of thiz work, investigaiors are trans-
ferring HIV-specific CTLs mansduced by retrovinises 1o ex-
press & CDM-zeta-chain Fusion protein, s chimenic universal T
cell receptor, allowing killing of a broader array of HIV-in-
focted tarpet cells through these pene-aliered CTLs.

A Phase [ stedy to determine the safety and immunothera-
peutic potential of a retroviral “vaccine™ for HIV n a large,
muliscenier siady will enroll 168 patienis. A vector expressing
HIV'-1 envelope protein is injected intramuscalarly with the 2im
of inducing expression of the prowcin by myocyies and thereby
enhancing virus-specific immune responses. Theos Phase [ stud-
ies have been conducied revealing the apparent good tolerance
of the inpections and limited in vive evidence of enhanced HIV-
gpecific immiane recponses. The particular dasia are confides-
tial. Enthusinem generated for these Wisgene studies by their
rapid pace and entry into Phase [1 i tempered by the reality
thai i may not be possible 1o augment HIV-gpecific mmane
Tespanses 3 meaningful way in individuals who are already
immunclogically impsired and who have progression of theis
disense, despite chronic exposure o high levels of the envelope
prodein,

Theee protocols e podted 10 exphore moleculsr 1ools o
dowr-regulate HIV replication. In one study, CD4* T cells are
infused afier in vifre tansduction with veciors expressing the
ene for REV, a dominant inhibdtery form of & protein that uss-
ally enhances HIV-1 replication. A second protocol involving
& simaler construet and an sdditional inhibitory mosety, & an-
tisense TAR tramscripe, is awalting initistion. In the third pro-
tocol, investipsion aim to infuse CD4* T cells that are trans-
duced in vilra by retrvinises 1o express 2 ribozyme that cleaves
HIV-1 RNA,

Al thres approaches inhibit HIV in vitro. They are desipned
to achicve & resident popalation of CDM cells that are refrac-
tory to HIV replication in the patients shadied. Unbess such cells
could expand 10 & sizsbie fraction of the circulaory cell pool,

effects on HIV cannot be docurmented. Promizing Phase 1 stud-
ek could, howewer, bead (0 transfer of simalsr recombinent

reagents into lymphocyte progenitor cells.

Mongogenic inherited diseases

Early on, it was thought that the RAC would deal primarily
with the zafety srpects af gene therapy specifically for momd-
wouald be mos1 amenable to gene therapy. The promise of mol-
could be inserted inlo cells of an affected bost in which they
woild express their normal gene product, therchy curing oF at
beast wmclionaling anuaderying genctcally determined dissae.
Such an approach might theoretically only require 8 single oreat -
ment if & normal gene could be iserted into stem cells, so that
all descendants of the engineered siem cell would canry ot their
normal function.

Currently, bowever, only 24% of the gene transier protocols
with therapentic intent approved by RAC are directed 21 mono-
enic diseases in conmrast w 62% argeting cancer and 1 1% HIV
infection, Despite the fact that monogenic penetic disorders ane
potentially more amenable 10 cure through gene wansfer, they
are rare and, therefore, affect & much smaller percentage of the
population than cancer or HIV. Cancers and HIV, on the other
hand, appear o be far more difficult (o treat with pene trass-
fer, bnat they occur much more frequently and hove, therefore,
astracted the greater interest of the bictechrology ndustry. Two
oither aspects of the move wwarnd rumor and HIV therapy rather
than manogensic inherited diseases were that: (i) the latier e,
0 & greal extent, pediatric illnesses, raising an ethical question
of whether gene therapy should be tried on adulis before
children; and (ii) the senousness of the condition for cancer
and HIV patients could justify extreme measures, such a5 pene

Gene therapy expenmments have boen darecied oi sight diffes-
enl monogenic inherited diseases, (Table 3) In oaly three of these
{adenonine deaminase deficicncy, bomozygous [amilial bryper-
cholesteremia, and cystic fibrosis), however, have human tmals
sctually been conducied. The first example of gene therpy =
hinmans wad undemaken in ADA deficiency by mansfeming the
genc encoding the ADA enxyme inio the T lymphocyies of two
alffecied children using a netroviral vecior (Kohn er af , 1995
Kohn, 1995, Blacie ef al., 1995), ADA deficiency i an ex-
remely rare sulosomal recessive disease (hat cansss severe im-
munodeficicncy keading o childhood death from everwhelming
infections. Repested infusions of the gene-modified T lympho-
cyies bed 10 increased numbers of T cells and mcreased ADA
levels m circulating T cells, as well as partial mmune fecon-
stitution; in addifion, expression of the ADA gene percisted for
 2-year pericd. The results of gene transfer in these initial ex-
periments with lymphocytes s the targel were encouraging, be-
canse they appeared to resull in improved health of the teo chil-
dren treated (Blacse er al, 1995). Therelore, other investigatons.
{under the same protocol) have also inserted the ADA gene in-
0 hematopoictic siem cells thar can reenain in blood cirouls-
tion for bong periods of time and have sdminkstered such trested
wiem cells 10 three infants through therr peripheral cord blood
(Kohn er al, 1995 5o far, the ADA gene contimues tobe ex-
pressed in T cells after 18 months. At the present tome, however,
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definitive assecoment of the clinical efficacy of this ADA pene
therapy is difficult because all patients treated by gene therapy
also contie (o recerve enzyme therspy with mooo-methoxy-
polyethylent glycol-bovine ADA (PEG-ADA), that in itself, pro-
vides clindcal benefits.

Five patrents with homozygous familial hypercholsierolemia
have been treated with gene therapy (Grossman of af, 1994,
1995; Raper ef al,, 1996). This discase, caused by a defective
or absent low-density lipoprotein receptor gene, is very rane snd
rezule in very high chobesterod levels in childbood and adoles-
cence, leading i cononary bean disease snd desth exrly in life,
According to the protocol, 15-30% of the liver is removed by
surpery snd nowmal low-dentity receplor genes are transferred
into the patient’s liver cells ex wive using @ retrovires vector.
These cells are then reinfused into the patient’s remamming liver
vi the pontal vein. Resulis showed limited gene expression (ap-
proxenately 5%) in hepasoeytes from liver tissue that were has-
wumwmm-msmmaw
nificant reduction i the elevated

cial resulls might ot be ascribed lo the endogenous symthesis
of the patieni’s own LDL cholesierol due o the
manipulstion rather than io gene therapy, especially because ihe
LD receplon pene mulilion in this patient were mabd and could
have responded o experimental treatrment other than the in-
scried pene (Brown of af,, 1994), When the investigators wied
the: same approach with patients (all children) with more severs
mutations of the LDL recepter pene they showed that 1 addi-
tional patient had decreased LIDL levels, but that there was no
appreciable effect in the other pathents.

Most of the work in gene therapy for single-gene inherited
diszase has focused on cystic fibrosis (CF), the most common
siatosnmal recessive disease in Caucasians inthe United Scapes
(1 in 2,000), Recurrent pulmenary infections and other com-
plications: lead 1o progressive respiratory comprommise and re-
sults in death, ofien before the age of 30 years. The approach,
used in the 11 different protocols (by eight differemt investi-
gators) and applied to 53 patients, is to ransfer the normal
membrane channel pene that iz defective bn cystic fibrosis
{CFTR) into cells of the respiratory tract. Almost all of the in-
vestigations have used adenoviruses as the vectoe, One study,
approved by the RAC, but pending FDA approval, proposss
o use a liposome vecior. Results of ongoing trials have shown
thai ithe normal gene was transduced and expressed in some
CF cases, bui evidence of its normal function was not found
uniformly (Zabeer ¢ al., 1993, Crystal #r al., 1994; Dodge,
1995; Enowler er al., 1995). One patient showed inatial pul-
monaary loxicity of the gene therapy, but this complication =p-
pears to have been avoided subsequently by reducing the dose
of the transfermed gene (Crysial of al., 1994), Thus, at the pre-
a0t time, in a minority of CF patients treated, the transfemed
gene has been expressed in a clinically relevant location for
times berween 4 and 9 days. However, biological and clinical
improvement canaot yei be evalusted. It thould also be noted
that of seceessful, this approach to the restment of cystic fi-
brogis would require periodic readministration of pene ther-
apy because transduction of an appropriate stem cell popula-
tion is not involved, This could limit the value of adenovirases
as vectors of the CFTR, because host immune responses o

the wirus are alio likely o mount with multiple trestments.
(e encouraging aspect of the cystic fibrosis protocols has
been rapid communication of resulis from one investigsiorn io
another in tenms of potential toxicities of pene therapy, in part
cxpediied by the RAC and FDA as well as the investigators
themsclves, Adwentitial production of replication-competent
adenovirus in socks (bt not clinical material) sbio ha been
naoted by thres growps, thas demonstrating the peed for con-
tinued vigilence oa this front.

Owverall, enly relatively minor loxicities have been encoun-
tered in these geme tramsfer trials with therapeutic intent.
Encouraging clinical results have been suggesied by these tri-
als, bun simaltaneoss use of shemate effective therapics snd the
unkmown effects of dramatic surgical interventions on endoge-
nous pene functhon make it impossible 3 the moment 1o know
troversy surrounding the trial for hypercholesterolemin ilhus-
trates. the principle that since each genetic disease poses dif-
ferent problems of pathology, physiology, biochemistry, and
chinical medicne, o is nod only difficult 1o predict potential fox-
icities but alse difficull 1o design penerically applicable initial
CApeTiments.

Other dizorders

Two protocols are directed o disorders that are not comve-
nsenily subsumed o one of the other disease categories. One
prowocol approved by the RAC for the possible treatment of
theumatoid arthritis entails the transfer of an antiarthritc cy-
tokine gene (IRAF) directed into affected joints. bt has mot yet
enrolled patients, A sccond prosocol for treating artericsclero-
sid by ranzfesring an angiogenic gene into peripheral occhsded
mow entered 3 patients. Unpublished repons suggest the possi-
bility of efficscy in 1 of these paticnts, evalusted by pre- snd
tompcity has been minimal of absent i this protoced, it i stll
oo carly to assess clinical efficacy.

SUMMARY

Clearly, gene transfer therapy has caught the interest, imag-
inaticn, and hope of the public, industry, snd scademis. The
moat remarkable snd compelling aspect of the clinical applica-
tions of this technology so far has been the lack of significent
naxicily direcily related 10 gene transfer in the pumerous Phase
I'wriske. It is impomant 1o recopnize that problems, much a3 the
production of replication.-competent retrovineses and the possi -
hility that adenovinsi-containing recombinast agents will shed
and spread remain of concern. However, the curment regulatory
approach hat been adequsic to prevent sipnificant new prob-
lems in these early erials.

Gene marking protocols have advanced the science of au-
todogous transplantation and may be expecied o be pan of ex-
perimental cvalusiion of new spproaches io transplantation for
the: neexitl several years. The most impontant fmding of the mark-
ing trials for the future of pene therspy b thal genes may be
exprested B vive in bemulopoietic progeniton—immatine sem
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cells that sre the dounce of sucessding pencralions of croula:-
ing blood cells, Effective wransdection of stem cells would en-
able the matnienance of penctic reapents in the haman body for
several years of even, possibly, for the life-time of the nd:.
widusl.

It is clearly oo early, bowever, 10 assess the therapestic of -
ficacy of gene therapy of even o predicl it promise.
Mumerous snadies have reponed the ability 1o express recom-
binant DNA i vive, but few have reported clinical efficacy.
Gene therapy 15 still at an early stage and nearly all of the
smidics consist of Phase [ mials, with the goal of esmblishing
safety, rather than efficacy, of the procedure. It is difficult to
discern whether the small namber of cases of clinical im-
provement are directly antributable to gene therapy of merely
10 spontansous remission of disease or 1o other forms of med-
The few “dramatic™ successes claimed are not dissimilar 1o
those that were reported with & vaniery of other therapeutic
techniques for which enthusissm aitimstely dampesed over
time. This is 0ol 1o say that pene transfer therapy is a faslure
or that it should be shandoned. Father, the data presented in
this report emphasize that even after 5 years of clinical work,
there remains & need for a further effon direcied at bmprov-
ing the basic iechnology.

Recognizing the problems so far in demonstrating clinical
efficacy and the necessily of extablishing a clear focus for the
field, the Direcior of the NIH established a panel of experis
{Onkin and Motulsky, 1993) to provide recommendations re-
garding future NIH-sponsored research in human gene trans-
fer. In addition to stressing the nesd for preater scientific rigor,
with the development of well-defined experimental hypothe-
ses and quantifisble molecular and clinical end points as the
underpinning of futare sudics, the panel has emphasized the
need for effort in three areas. The first is the development of
vecww technology and an understanding of the biological in-
teracthion of veciors with the hosi Veciors meod io be
developed 1o increase and maintain an adequate level of
gene cxpression in somatic cells over proloaged periods 1o
schieve cell-specific or tissue-specific cxpression and to reg-
Mwwmhﬂmmﬂhh

trestment  strategies. Fambermore, knowledge of discase
pathophysiology should lead 1o better understanding of which
eell [ypes in the body are appropriate targess for effective ther-
apy, what levels of pene expreasion are required Tor clinical
effectivencss, and how 1o regulate pene EXpreseion once genes
have reached the trger cells. The thind ares recommended by
the pancl is the future development of animal models, both of
naturally occarring and genetically altered snimals, 10 test ex-
perimental hypotheses and specific therapies prior to trials
with humans. The pane! likened the progress of pene therapy
1o thai of bott martow and organ transplants, which required
several decades of erial and emor before reaching iis current
status of acceptability for patients with life-threstening dis-
case.

In sum, while the public has anticipated thas dkis new form
of therapy will bead 10 novel medical cares, it is still 1o soon
wo sedl if and when gene therapy will achicve its goals.
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Mr. WALTERS. We knew already in 1995 that we were reachmg
the limits of manual systems for tracking what was happening in
gene therapy. In fact, some staff members at NIH told me they al-
most died during that 6 months of reviewing and gathering infor-
mation for the June meeting.

From my perspective, Federal oversight during the early years of
gene therapy worked reasonably well, with some minor tensions be-
tween NIH and FDA. However, I think we have seen, especially
since September of last year, that the oversight system is failing
us and that serious problems have arisen. There are a variety of
reasons for that, and we can go into them in the discussion if you
would like.

I would like to compliment Paul Gelsinger for helping to bring
our attention to some of these problems. He has remained engaged
in the discussion of this topic, and I very much appreciate what he
has done.

I would also like to express appreciation to you and to Congress-
man Waxman for your letters to NIH, which also have revealed ad-
ditional information.

In the same context, I think we owe a great deal to the press be-
cause investigative reporters have dug out a great deal of informa-
tion and indeed, have helped to reveal the extent of the oversight
problem.

From my point of view, there are five major problems in the cur-
rent oversight system, and I will mention them very quickly. First,
there is no computerized system that has been developed at NIH
for tracking what happens to patients in gene therapy studies. We
have known for at least 5 years that that system was needed.

Second, only a small fraction of serious problems that arose in
gene therapy studies were reported to NIH and the RAC before Oc-
tober of last year. It was only in response to a crisis that we have
had the outpouring of new reports. Between 5 and 6 percent of
those reports had been made before the crisis occurred.

Third, on several critical matters, there has been a lack of appro-
priate cooperation between the FDA and the NIH. New modes of
cooperation have been started in response to a crisis, especially in
December of last year—but my question is why couldn’t those pro-
cedures have been put in place at least 2 years earlier.

Fourth, the FDA itself may not have adequate staff to cover all
the problems that may be encountered by patients in gene therapy
studies. It is a burgeoning field. In addition, I am not sure that we
should expect one regulatory agency alone to perform the early
:ﬁanﬁng role when patients begin to experience unanticipated side

ects.

And fifth, there continue to be serious problems of disclosure and
informed consent in some gene therapy studies. Patients are often
not told how young this field is and how unlikely that they, the pio-
neers in the research, will actually benefit from taking part in the
research.

A former RAC member, Ms. Abby Meyers, published an eloquent
op-ed article on this topic in last Sunday’'s Washington Post. Her
article was entitled: “A Lot of Rules, Too Many Exceptions.” I
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Mr. WALTERS. As a Nation, I think we can do better in protecting
human subjects in gene therapy studies than we have done durinﬁ
the past 10 years and especialfy during the past 5 years. The deat
of a generous young man, the serious side effects experienced by
several and perhaps numerous other subjects, and the almost total
breakdown of the system for reporting serious adverse events to
the RAC should be a wake-up call to us all.

I have five recommendations. First, we need to strengthen the
one Cpublic advisory committee for gene therapy research, the NIH
RAC. This committee has a 25-year track record and an inter-
national refputatiun for integrity and independence. Interested
members of the public can attend the meetings of the committee
or communicate their views to the committee and its staff by
phone, letter, or electronic mail.

Second, the NIH and the RAC should create a Data and Safety
Monitoring Board specifically for human gene therapy research.
The pﬁm;? role of this board would be to identify problems being
encountered by patients in gene therapy studies and to act prompt-
ly to notify researchers and other patients when necessary. It
would also provide regular reports to the RAC and to the public.

Data and Safety Monitoring Boards are becoming a standard fea-
ture of high-quality clinical research in cooperative cancer trials. In
the Women’s Health Initiative clinical trial, there is a Data and
Safety Monitoring Board; in many studies of individual drugs,
there are Data and Safety Monitoring Boards. I think we should
do no less for the volunteers who take part in gene therapy studies.

Third, the RAC and the Data and Safety Monitoring Board will
require help to do their jobs well. They will need a or a coordi-
natmg center skilled in gathering information from multiple re-
search centers and in entering the information into online data-
bases. In some cases, clinical experts will need to analyze which
problems resulted from a patient’s underlying disease and which
problems resulted from the gene therapy procedure itself.

An expanded RAC staff could also be helgful to gene therapy re-
searchers at a much earlier stage in the whole process when stud-
ies are being planned. For example, RAC staff members could 111;1}1
rese?irchers prepare consent forms that are candid, clear and bal-
danced.

Fourth, thus far, the RAC, the NIH and the FDA have been
asked to provide oversight for gene therapy research on their own,
without much assistance from the Secretary of Health and Human
Services. In my view, the Secretary needs to become more actively
involved iltlmfene therapy research and especially in ensuring that
the NIH and the FDA cooperate fully in their respective roles.

Finally, the Congress itself may want to look at the appropriate
role for the RAC within the executive branch.

Within the past 6 months, gene therap{'research has taken on
important, symbolic significance in the United States. In some
ways, public confidence in this important field has been shaken,
and u%li:: trust in the integrity of leading researchers in the field
has been strained. One ?3 to mark a new beginning would be to
move the RAC and its staff to a more prominent and more visible
position within the Federal Government—perhaps to the office of
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the Secretary of Health and Human Services. I suggest that in part
because Secretary Shalala’s office is increasingly becoming the focal
point for our national effort to protect human research subjects.

From this new position, the RAC could then provide annual re-
ports on gene therapy research, not only to the Secretary, but also
to the Co ss, the President and the P%,atiun.

Mr. Chairman, the task that we are involved in today is a worthy
and indeed a noble task. We are attempting to respond to system
failures and the tragic death of an altruistic young man. We are
trying to devise a better plan for overseeing gene therapy research
in the future. If we are committed to doing this job well, I am con-
vinced that we can create a new model for protecting the human

subfjents who make this research possible.
If this model succeeds, public confidence in gene therapy re-
search will be restored, and the great promise of this important
area of research will, I believe, begin to be realized. If the model
succeeds, we will also have made an important contribution to the
future of biomedical research. When tﬁ{; next major biomedical
technology emerges, we will be poised to oversee its development
in a more effective and a more respectful manner.

Thank you. I would be happy to answer questions.

Senator FRIST. Thank you, Dr. Walters.

[The prepared statement of Mr. Walters follows:]

PREPARED STATEMENT OF LEROY WALTERS, PH.D., DIRECTOR, KENNEDY INSTITUTE
oF ETHICS, GEORGETOWN UNIVERSITY

Mr. Chairman and Members of the Subcommittee: Thank you for inviting me to
discuss ethical issues in human-gene-therapy research. I appreciate the opportunity
to be a participant in this important hearing.

My name is LeRoy Walters. I have been a faculty member of the Joseph and Rose
Kennedy Institute of Ethics (as it is now called) at Geo University since 197
1. It has been my privilege to be a member of the NIH mbinant DNA Advisory
Committee (RAC) on three separate occasions—from 1976 to 1980, from 1984 to
1988, and from 1992 to 1996. From the I:|»egi11|:|i|:|§l of 1993 to the end of 1996, 1
served as Chair of the RAC. | have had a long-standing interest in the ethical issues
surrounding gene-therapy research. In 1997 a coauthor, Julie Gage Palmer, and 1
published a book entitled The Ethics of Human Gene Therapy. *

Two Eras in the Early History and Work of the NIH Recombinant DNA Advisory
Committee (RAC): 1974-1983 and 1984-1990

The NIH RAC has had a long and distinguished history. It was initially estab-
lished in the fall of 1974, shortly before the Asilomar meeting on research with re-
combinant DNA. The committee met for the first time in February of 1975, imme-
diately after the Asilomar meeting. From that moment until the early 1980s the
RAC set the safety standards for all recombinant DNA research being conducted in
the United States. These standards became known as the NIH “Guidelines for Re-
search Involving Recombinant DNA Molecules.” The NIH guidelines were adopted,
in whole or in part, by many other industrialized countries.

In the early years most recombinant DNA research was funded by NIH and NSF,
so academic researchers had little choice but to follow the “Guidelines.” However,
private companies also voluntarily complied with the RAC's guidelines, in part to
avoid regulation by their states or municipalities. While Congress considered nu-
merous bills that would have regulated recombinant DNA research, especially in
1977, in the end the Congress deferred to the NIH and the RAC.

By about 1980, it was clear that most kinds of laboratory research with recom-
binant DNA were safe for both laboratory workers and the environment. New ques-
tions arose, such as the use of recombinant DNA techniques for large-scale produc-
tion of human insulin and the deliberate release of recombinant DNA into the envi-
ronment, for example, to lower the temperature at which strawberry plants freeze.

! New York: Oxford University Press, 1987.
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lished in Human Gene Therapy on September 10th, 1996,2 revealed that during the
first four years of intensive gene-therapy research there were hints of benefit in sev-
eral studies but that in no case had a patient been cured of his or her disease by
this new experimental approach.

In the early 1990s the Food and Drug Administration also greatly enhanced its
capability to review Investigational New Drug (IND) applications that employed
genetherapy techniques. # FDA officials and reviewers regularly attended RAC meet-
ings and increasingly participated in RAC discussions. Researchers began to note
differences in the kinds of information being sought by the RAC and the FDA, and
some researchers also complained that they had to jump over two regulatory hur-
dles rather than one.

In response to these complaints and similar cumﬁlaints by some AIDS activists
and biotechnol companies, the NIH and the FDA s t, in 1994, to work out
a system of dual submission of protocols and coordinated review. In retrospect, it
seems quite clear that this well-meaning effort did not go far enough and that seri-
ous differences in emﬂliasis and approach remained between the and its advi-
sory committee, the C, on the one hand, and the FDA, on the other. The two
agencies also failed to agree on how to develop a data-management system for gene-
therapy research.

September 1995 and December 1995: the Verma Committee Report and the
Orkin-Motulsky Committee Report

In September 1995 a committee chaired by Inder Verma submitted recommenda-
tions to NIH Director Harold Varmus regarding the appropriate role of the RAC in
the review of gene-therapy research. The committee concluded that the RAC had an
important ongoing role in the review of such research but recommended that the
RAC publicly review only research protocols that raised novel questions, for exam-
ple, protocols that employed a new vector or sought to treat a new disease. For all
other protocols, those that did not raise novel gquestions, the Verma Committee rec-
ommended that the review be conducted solely by the FDA.

In December 1995 a committee chaired by gt'unrt Orkin and Arno Motulsky deliv-
ered a somber verdict on the first five years of publicly-reviewed and -approved
gene-therapy research, Not a single, study had demonstrated clinical benefit to pa-
tients from ﬂgene therapy alone. The committee recommended that more attention
be paid to the infrastructure for gene-therapy research, including the development
of better vectors and of a better understanding of human immunoclogy.

Eighteen Months of Unneﬂa.intzl: Mag 1996 to October 1997

In Cy of 1996 NIH Director Harold Varmus announced his intention to abolish
the RAC in a speech delivered in Hilton Head, South Carolina. This osal was
formulated more J:recisel:.r in a Federal Register notice published in ;ﬁ Over
the next year and a guarter the RAC's future role was debated by emic people,
patient advocacy groups, biotechnology companies, several members of Congress,
and RAC members themselves. Two 1ge::te.ral revisions of the original plan were E.ub- -
lished in the Federal Register, the first in November 1996 and the second in Feb-
ruary 1997, Finally, on r 31, 1997, a new oversight system for geue-i;hera;;:sr
research was forma]ltﬁ announced in the Federal Register. According to this fin
plan, the RAC and the NIH would no Innﬁnr approve or djsappm':zdgane-therapy
research protocols. Instead, the RAC would discuss protocols that raised novel issues
and make suggestions to the authors of the protocols. It was understood by all that
RAC discussions would also inform FDA reviewers in their confidential negotiations
with the s&;:mm of gene therapy research who had submitted the same protocols
as part of the IND review process.
are five other features of the October 1997 plan that are worthy of note.
First, the Office of Recombinant DNA Activities accepted responsibility for develop-
ing a data-management system to assist the RAC in its review of adverse events
and its annual audit of gene-therapy research. Second, Ogerw-tharapy researchers
had a clearly-stated duty to inform ORDA and the RAC of any changes in RAC-re-
viewed protocols that occurred between the time of RAC review and time that the
researchers received permission from FDA to proceed with their proposed research
(under an IND). Third, gene-th Py researchers also had a clearly-stated %JBL.YDE

report “any serious adverse event” in a gene-therapy research protocol to

2(zail Ross, et al,, “"Gene 'Iheragy in the United States: A Five-Year Status Report,” Human
Gene 'Ihm%'m-n: 1781-1790; 1 des;ytamb-ur 1996.

38es the FDA's “Points to Consi document, published in 1991 by the Center for Biologics
Evaluation and Research and entitled “Point to Consider in Human atic Cell Therapy and
Gene Therapy.” See also David A. Kessler, ot al , © tion of Somatic-Cell Therapy angyﬁtne
Thl‘-ﬂli-'{ by the Food and Drug Administration,” New England Journal of Medicine 329(16):
1168-1173; 14 October 1583,
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As a nation we can do a better job of &r:becﬁng the human subjects in gene ther-
apy studies than we have done during past ten years. The death of a generous
young man, the serious side effects experienced by several - and perhaps numerous
other subjects, and the almost-total breakdown of the system for reporting serious
adverse events to ORDA (OBA) and the RAC should be a wake-up call to us all.

How can we do a better job? In my view, five steps need to be taken.

1. The role of the RAC in the oversight of gene t.hsragg should be stre ened
rather than weakened. This public advisory body has a 25-year track record and a
national and international reputation for integrity and independence. The RAC is
one of the public’s best guarantees that gene-therapy studies will be conducted in
a way that respects the rights and the fare of the courageous people who volun-
teer to participate in these studies. Implicit in my request for stre ening the
RAC’s role is an apypeal to the NIH Director to restore the RAC's authority to ap-
prove and disa];pruve individual gene-therapy research protocols.

2. We should provide the human subjects who participate in gene-therapy re-
search with the same kinds of protection that we provide to other subjects enrolled
in multi-center clinical trials. Human subjects in AIDS trials and in the Women's
Health Initiative (WHI) clinical trial enjoy the benefit of having Data and Safety
Mu:ﬁturin%ﬁl:arda {(DSMBs) review the data emerging from these studies at regular
intervals. DSMBs are in a position to warn both researchers and research sub-
jects if unexpected patterns of adverse events in to appear.® Both the NIH and
the FDA have been strnnglgl supportive of the DSMB concept. (In fact, the Heart
and Lung Institute at the NIH established the earliest DSMBs in the 1970s.) The
Institute of Medicine committee that investigated the deaths of multiple human
subjects in the Fialuridine (FIAU) clinical trial also vigorously endorsed creation
of “some form of ind ent safety monitoring” in clinical trials. ® My specific sug-
gestion is that the NIH and the RAC should take the lead in estab a Data
and Safety Monitoring Board for all human gene-therapy studies and that RAC
members should be included in the membership of this DSMB. The DSMB would
then report important findings to the RAC on a ar basis.

3. The staff that supports the RAC should also be substantially increased, so that
iRt.A c{a}n ggﬁuﬁ more effectively é::- high-quality research aa:ﬁld patient safety. Tt..l:.ef
5 ill need to coordinate the gathering, processing, timely re i
adverse event data for the DSMI3 or %nntrn{:t vnELh anseu:lgs i cmrdmel':"n ‘mrgenft.er
that regularly performs such data collection and analysis. 7® In addition RAC
staff could play a more active role in the design of gene-therapy pmtomia and the
writing of better consent forms if it added staff members who could provide tech-

nical assistance to researchers and local Institutional Review Boards.

4. The Office of the Secretary for Health and Human Services should become more
deeply involved in the oversight of Een&t.herapy research. Her office is playing an
mcmaai.:;ily important role in all human-subjects research, as evidenced by the
move of the Office for Human Research Protections to DHHS?®. In addition, the Sec-
retary can and should ensure that NIH and FDA cooperate fully in their oversight

of mamfg research.

& Finally, the Congress may want to consider where the RAC and its staff should
be located within the Executive Branch and, more specifically, whether the RAC
should be elevated to the level of DHHS. On tﬁjﬂnint will tentatively put forward
a fifth and final recommendation: Perhaps the RAC and its staff should become ad-
visory to the Secre of Health and Human Services (or her designee) rather than
to the NIH and less formally—to the FDA. There are three arguments that seem
to me to support this proposal. First, as 1 noted earlier, the regulation of human-
subjects re is increas in the ce e rather

bj search is i ingly focused in the Office of the Secretary rather than
at NIH. Second, the Office of the Secretary may be in a better position (or more
willing) to support an expanded RAC staff than the NIH has been. And third, the

EFor an excellent discussion of the role of DSMBs, see Lawrence M. Friedman, Curt D.
Furberg, and David L. DeMets, Fundamentals of Clinical Trials (3rd ed.; New York: Springer-
Verlag, l‘.-'iﬂﬁ];dpﬁ 345-356, esp. 349-350.

8 Institute edicine, Committee to Review the Fialuridine (FIAU/FIAC) Clinical Trials, Re-
rie“:r!ﬂf ﬂ]eﬂa]uﬁdi.ne (FIAU) Clinical Trials (Washington, DC: National Academy Press, 1995,
p. 13; see also p. 14.

"For an eloquent plea for ter openness by both sponsors and the FDA in publicly -
ing adverse events in clinical trials, see Institute of icine, Review of the Fialuridine (FLALT)
Clinical Trials, p. 41.

8See Friedman, Furberg, and DeMets, Fundamentals of Clinical Trials, p. 348,

#0n the rationale for reincatjng the Office for Human Research Protections from NIH to the
Office of the DHHS Secretary, see the “Report to the Advisory Committee to the Director, NIH,
from the Office for Protection from Research Risks Panel" June 3, 1999. URL: www.nih.gov/
welcome/director/060399b_ htm.
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for all drug development. We feel that the FDA does a good job
with this oversight and should remain the primary regulatory body
to look at INDs and drug applications.

Compliance with FDA regulations is critical for patient safety,
and those not in compliance need to be penalized. \E’E would very
much support greater resources allocated to FDA to help them en-
sure this mission is accomplished if there are issues with that now.

Finally, BIO and the gene therapy companies in BIO very much
want to cooperate with the RAC, with the FDA, and with you to
ensure that any questions about patient safety are answered. To
that end, we have already made a concrete offer to the RAC which
would provide it with additional information over and above the in-
formation it currently gets and that will allow it to fulfill its role
as a body that discusses overriding policy, safety, and ethical ques-
tions related to new technology. This proposal is attached to my
full testimony, so I will not read the entire proposal now.

There has been tremendous excitement about the prospect of fi-
nally knowing all the genes that make up the human being. But
in order to turn the information from the genome projects into real
products, gene therapy is going to play a very big role. Gene ther-
apy allows us to really put that knowledge to work. We think that
for patients with some of the 5,000 genetic diseases and many
other acquired diseases, gene therapy finally offers hope that these
diseases can be efficiently controlled or cured.

My company, Targeted Genetics, has been in existence since
1992. We are currently developing a number of products in clinical
studies for the treatment of cystic fibrosis and cancer, products
that are in Phase I and II trials currently, products that could be
in pivotal trials in the year 2001. So we and others in the industry
are starting to see a glimmer of the promise of the fulfillment of
this whole idea of gene therapy reality, and we are very excited
about that.

Let me turn to the regulatory and oversight system changes that
we and others have proposed. First, I want to say that it has been
reported in the media that the biotechnology industry and the gene
therapy companies that sponsor clinical trials are seeking to reduce
the level of Federal oversight in this field. That is simply and abso-
lutely not true, and I want to be clear about this position.

BIO welcomes and expects strict, science-based oversight of our
research and development activities by the FDA, and in fact, com-
mercial acceptance of our products depends on our ability to show
that these products have met rigorous testing criteria, as is the
%ansz for all therapeutic products and all products regulated by the

Moreover, our industry very much welcomes a public discussion
about the ethical and social implications of specific applications of
biotechnology. Toward that end, the guidance and input from inter-
actions with the RAC has been very, very critical for our sector. We
believe that the regulatory body governing individual human clini-
cal trials, the FDA, does a very effective job of overseeing patient
safety. There may be a resource question there, though, and I will
again reiterate that we welcome and would lobby for more re-
sources for the FDA.
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Personally, I and others in the industry have been very im-
pressed with the scientific expertise and caliber of FDA reviewers
with whom we have interacted, and I think it is very important to
remember that the development process for turning a gene into a
therapeutic product carries with it the same sort of stringent re-
quirements and testing standards as those for any other thera-
peutic product. Due to its knowledge of the drug development proe-
ess, FDA is well-suited to the task of overseeing trials involving in-
dividual gene therapy products.

Industry takes its compliance with FDA regulatory requirements
extremely seriously. It is not only a legal requirement and ethical
imperative, but also an essential business practice to comply wit
hall FDA regulations at all times. For example, even the receipt of
a simple warning letter can so damage a company’s credibility that
its products are not accepted, its stock may fall dramatically, and
its financial and commercial development partners and potential
partners may walk away. So that while patient safety is our ulti-
mate first goal, it is very important from a business standpoint as
well to comply with FDA regulations and to ensure that all compli-
ance issues are met.

In November of last year, as you know, the NIH proposed an ex-
panded review system related to adverse events in gene therapy
trials, and while it was a very good effort, many members of the
committee itself had some issues with the proposal as to whether
or not it was feasible.

BIO has proposed an alternative approach for the reporting of
adverse event data to the RAC by sponsors. This proposal is de-
signed to provide the maximum safety information without com-
promising patient confidentiality. And again let me be clear—under
the BIO proposal the RAC would receive reports of adverse events
from company sponsors in addition to the investigator require-
ments as currently written. So this would be insurance that the in-
formation is getting to the RAC in an appropriate way.

Again, in the interest of time, I will not go through all the details
of this proposal but will just say that it would involve a harmoni-
zation of requirements for sending SAE reports to both the RAC
and the FDA; very much a continuation of the respective roles of
the two agencies. FDA would remain the only agency with regu-
latory authority and the ability to approve a trial or put it on hold,
but the RAC would very much maintain its role as an educational
advisory body and an arm for getting public information out so
these issues can be dealt with.

We would like to see an agreement between industry and the
NIH that would just memorialize how the data would be used, and
we believe the OBA would be responsible for developing a mecha-
nism to ensure that patient confidentiality is protected and that
commercial development information remains confidential.

In conclusion, the organizations represented by BIO remain fully
committed to providing the resources necessary to fully realize the
promise of gene therapy for the treatment of a number of diseases.
We think it is very vital that patients with these conditions have
access to novel therapies, and we believe that existing FDA and
NIH rules provide strong safety oversight for gene therapy prod-
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ucts if all groups testing gene therapy products comply with the
regulations.

e are very happy to work with the RAC and with you and with
the FDA to make sure that these issues are dealt with, and we will
do what we need to do to help in this matter.

Thank you very much.
[The prepared statement of Mr. Parker follows:]

PREPARED STATEMENT OF STEWART PARKER

Good morning. 1 am Stewart Parker, CEO of Targeted Genetics Corporation, a
bictechnology company based in Seattle, Washington. I am test.ifying on behalf of
the Biotechnology Industry Organization (BIO), which represents 850 companies,
academic institutions and state biotechnology centers engaged in biotechnology re-
aeiirr.h on medicines, diagnostics, agriculture, pollution control and industrial appli-
cations.

1 very much appreciate the opportunity to participate in this discussion related
to oversight of gene t]w;:ilpdy : 4

Before I proceed, I w like to again express my sjunipathy to the family of Jesse
Gelsinger, for the loss of their son and family member. I can only imagine the pain
th%y have endured.

NIVERSITY OF PENNSYLVANIA CLINICAL TRIAL

We in the industry were surprised and deeply disturbed to read recent reports of
regulatory violations at the Institute of Human Gene Therapy at the University of
Pennsylvania. These violations have led to the FDA halting all gene therapy tnals
underway there. If these violations occurred, this behavior absolutely cannot be tol-
erated, and penalties should be imposed to the full extent of the law. I am certain
that my colleagues in the industry, as well as in gene therapy academia agree with
me.

OVERVIEW

As all entreprenerus must do, I want to get right to the bottom line:

¢ Gene therapy has great potential to provide treatments to the millions of Amer-
icans who suffer from genetic diseases. This research must go forward.

* Biotechnology companies expect and welcome science-based regulation from the
FDA for i&ne therapy clinical trials, as we do for all other development.

+ BIO has made a concrete offer to the RAC that will provide it with the informa-
tion necessary to fulfill its role as a body that discusses overriding policy and ethical
questions related to new technology. This proposal is attached.

GENE THERAPY'S PROMISE

[ would like to discuss gene therapy, a field that has t Fut&ntial to provide
treatments for both acquired and inherited diseases. The field of gene therapy is fo-
cused on finding ways to introduce into cells in order to correct a cell malfunc-
tion, to add a new function to a cell, or, in the case of cancer, to add a gene to a
cancer cell that causes that cell to die. A variety of different types of gene delivery
systems are used to deliver genes into target cells. Some systems are made from
modified viruses, which apslear to be very efficient at getting genetic information
into cells, There are many different types of viral based systems, each of which has
its own characteristics and safety profile. Nonviral, or synthetic gene delivery sys-
tems are also used, each of which, again, has its own unique profile. The goal is
to match the appropriate delivery system with the gene, the target cell and the dis-
ease, in order to develop effective therapeutics. :

There has been tremendous excitement about the prospects of finally knowing all
the genes that make ul]: the human being. Gene ther%ﬁg allows us to actually put
that knowledge to work, by creating Enham out of these genes. There are about
5000 genetic diseases including hemc;f: ilia, Huntington's disease and cystic fibrosis.
For patients with these diseases and others, gene therapy offers hope that finally
these diseases can be efficiently controlled or cured.

Recent ﬂnﬂs indicate that this hope is well placed. For example, several gene
therapy products have demonstrated safety and have belﬁm to demonstrate efficacy
in cancer clinical trials. In addition, recent studies in France have shown that in-
fants suffering from Severe Combined Immunodeficiency Disease (SCID) have had
their immune systems completely restored by gene therapy.

TARGETED GENETICS

My company, Targeted Genetics, is a gene therapy company formed in 1992 as
a spinout of Immunex Corporation. We currently are developing a number of prod-
ucts, in clinical and preclinical trials, for the treatment of cystic fibrosis, cancer,
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rheumatoid arthritis, cardiovascular disease, and hemophilia, using both viral and
nonviral delivery systems. Phase I and Phase H clinical data from our lead prod-
ucts, tgAAV-CF, for the treatment of cystic fibrosis, and tgdcecElLA, for the treatment

of cancer, while E:'iehmmag, are promising. Our first presentation to the NIH Re-
combinant DNA Advisory Committee (RAC) was in 199 1, and we have had contin-
ued and significant interactions with the RAC.

Having been the first employee of Immunex Corporation, in 198 1, 1 have spent
the bulk of my biomedical career developing new technologies, and aﬂEﬂlpﬁl’lﬁl to
translate mmntE:dge science into new therapeutics. I feel I can speak on behalf
of an industry that is trying to overcome technical hurdles and develop products in
:f s;g:;:l, responsible manner—products that have potential to treat a vast number

ses.

REGULATORY AND OVERSIGHT SYSTEM CHANGES

While gene therapy research and development must advance to help the millions
of Americans who suffer from serious and often fatal diseases, it is imperative that
the technology, like all drug therapy, goes forward safely. Consequently, I would like
to discuss reg‘ulatm'ﬂ:verm'ght of gene therapy, especi the mpnrti.rﬁ.nf data from
clinical trials. BIO has developed a position paper on this issue, which is available
on its website: www.bio.org.

Let me be clear about our position. BIO welcomes and expects strict oversight of
our research and development activities by the FDA. Science based oversight by the
FDA is both important and welcomed, particularly for new technologies. Indeed,
commercial acceptance of our products depends on our ability to show that these
products have met rigorous testing criteria, as is the case for all therapeutic prod-
ucts. BIO has consistently lobbied for additional resources for the FDA, so that it
can perform its oversight nsibilities even more effectively.

Moreover, our industry omes a public discussion about the ethical and social
implications of specific applications of biotechnology. Toward that end, the guidance
wi.n uﬁeawmthinte:'hacﬁnns with thebml;t&(] have also bdefndim 4 nt. X :

e ieve that the regula governing indivi uman clinical trials,
the FDA, does a very eﬂ'ecﬁvetoj?b a\regﬂaeing p:&ent safety. The industry has been
extremely impressed with the scientific expertise and caliber of FDA reviewers with
whom we have interacted. I think it is important to remember that the development
process for turning a gene into a therapeutic product carries with it the same sorts
of stringent requirements and testing standards as those for any other therapeutic
product. Due to its know of the drug development process, FDA is well suited
to the task of overseeing trials involving individual gene therapy products.

We also believe the RAC is an entity that is effective in orgnm:inﬁublic discus-
sion of any overriding policy issues related to gene therapy. The C reporting
standards, as currently written, provide an effective opportunity for RAC members,
and society, to be alerted to any safety and ethics issue that could be encountered.
It is my view that compliance by academic researchers with these reporting stand-
arf:dmn&addﬁunal m ith FDA regulatory 1 ts extremel i

es its com wi uiremen ely seri-

ously. Why? For a mmpagy, the ties for nnnmmplli.:?ﬁm, as well as the m{ lica-
tions of noncompliance with FDA guidelines are so severe that the result could be
the end of the company itself Even the receipt of a simple warning letter can so
damage a company’s credlbl.htfr that its products are not accepted, its stock may fall
dramatically, and its financial and commercial development partners and potential
may walk away. It is not only a legal requirement and ethical imperative

t also an essential business practice to comply with all FDA regulations at all
times.

PROPOSALS REGARDING ADVERSE EVENT REPORTING

In November of last year, the NIH proposed an expanded review system related
to adverse events in gene therapy trials, designed to improve safety by uesting
more safety reports from gme therapy clinical trials. Many observers, including sev-
eral members of the RAC, were concerned that this proposal was impractical and
would not result in increased safety. It is important to remember that federal law
already requires that companies sponsoring clinical trials for gene mmpms well
as other drugs, provide comprehensive adverse event reports to the FDA. refore,
the only issue here is whether these same reports should be submitted to an addi-
tional entity, the RAC.

BIO proposed an alternative approach for reporting of adverse event data to the
RAC by sponsors. This proposal is desi%zed to provide the maximum safety informa-
tion without mmprnmi'sinq atient confidentiality or a company’s legitimate propri-
etary data. Under the BIO proposal, the RAC would receive reports of adverse
events from company sponsors in addition to the reports it receives from investiga-
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Ft?ﬂ. The B10 plan would provide this information to the RAC as well as to the

Our proposal has been a to by all the members of BIO engaged in gene ther-
apy research. The [.;rul.]u sets a new high standard that all these companies must
meet. This proposal will substantially increase the data that will be transmitted to
the RAC. We believe that this will effectively reassure patients and the public re-
garding the safety and efficacy of gene therapy clinical trials, enhance ability
of researchers to enroll patients in these trials, and enhance the RAC’s role in the
process. At the same time, it is consistent with the industry’s FDA obligations and
confidentiality rules.

Let me be clear. Under the BIO plan, the RAC would receive company reports
on safety in addition to the investigator reports the RAC already receives under cur-
rent reporting guidelines.

There are three likely scenarios to be addressed: (1) research that is industry
funded and not taking ﬁc& at an NIH-funded institution; (2) research that is in-
dustry funded but is taking place at an NIH-funded instfmtwn; and (3) research
funded by NIH with or without ind involvement.

Current law, as codified in 21 CFR 312, imposes reporti uirements on com-
panies sponsoring clinical trials including gene therapy trials. These reports allow
the FDA to monitor trials and alert agemgr officials to possible risks to patients. It
is settled law through court decisions and reaffirmations by Congress—that these
reports, which may contain data that may identify individuals _p&rﬁci&aﬁnﬁ in the
trial and competitive commercial information, are kept confidential by the FDA.

This is how our plan would work in these three situations:

Scenario 1: The reporting rules for companies we propose and describe below
would apply. The RAC would receive adverse event reports from companies in har-
monization with FDA requirements. s ; )

Scenarios 2 and 3: In these scenarios, the existing NIH reporting guidelines for
academic investigators would apply. In addition, as described in our proposal, com-
panies would provide adverse event reports to the RAC that are -::umnl.lgf only pro-
vided to the FDA.

‘EI'hgr?fare, in any scenario, the RAC would receive data about gene therapy clini-
cal trals.

BIO Recommendations for Gene Theralgy Oversight

Specifically, BIO companies propose the following structure for the future over-
sight of gene therapy:

ponsoring companies agree to voluntarily provide serious, related and unex-
pected adverse event reports (serious adverse events or SAEs) that are currently
sent on an expedited basis to the FDA to the NHVOBA. Sponsors would also send
to RAC the safety data summarized in the IND annual s report currently
only provided to FDA. hi this way, OBA and the RAC wnui’d ave access to adverse
event reports simultaneously with the FDA.

Thus, within the current scope of NIH guidelines, the RAC should adopt safety
reporting guidelines that harmonize with the IND rﬂpﬂrﬁnismlaa and format out-
lined in 21 CFR 312 and current international standards. This process ensures that
federal officials have the information they need to make a timely determination
about the progress of a trial and whether patients’ safety is in danger. In addition,
it protects patients’ privacy rights and

maintains the integrity of the drug development process.

Accurdjn%]tu federal regulations, sponsors of clinical trials are required to notify
FDA and all participating investigators of any “serious” and “unexpected” adverse
event associated with the use of the drug being tested in the clinical trial within
7 days of notification of the event if the event was fatal or life-threatening, or 15
daygdfnr t::;tlher serious and unexpected ass&:ciamd events. Thism# information is dkept
confidential to protect patients' privacy and to protect a s0r's ri ata.
This process engums thpat federarﬂregmcynturﬂ havl;r?he infnmaﬂmﬁun tﬁeﬁm make
a timely determination about the progress of a trial and whether patients are in
danger and ensures that participating investigators are aware of important safety
information. SAEs that are unrela to the intervention are reported to FDA as
part of the annual IND report submitted hrvl 5 because there is no imminent
safety risk. This reporting structure is applicable to the development process for all
drugs and bioclogics.

Coordinating the procedures of the FDA and NIH will also help ensure a discus-
sion between the two agencies as they interpret the data. It is essential that the
review and interpretation of submitted safety data be coordinated between FDA and
NIH to ensure a single, agreed-upon interpretation of those data. The results of
these deliberations could form the basis of public discussion at the RAC meeting.
Prior to any presentation of the conclusions from this assessment, however, the
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sponsor should be made aware of the findings, and have the opportunity to provide
additional information or comment. Sponsors should also have the opportunity to
present data at the RAC meeting.

Although the NIH guidelines and FDA reporting requirements would coincide, the
respective roles of the agencies would remain the same. FDA would remain the only
agency with Ezgu.la authority and the ability to approve a trial or put a trial
on hold. The RAC would maintain its role as an educational advisory body.

Reporting of adverse events to NUVRAC in addition to FDA is only acceptable to
BIO in the case of gene therapy because of the established role that NIH has to
oversee novel human gene therapy experiments.

The industry’s willingness to ide adverse event data to the RAC is contingent
upon an agreement between NIH and industry that would memerialize how the
data will be used. OBA would be responsible for developing a mechanism to ensure
that patient privacy rights are protected and that commercial development informa-
tion remains confidential. How will the agency earry out that mission? What patient
data will become public? How will the RAC ensure that confidential commercial and
financial information from companies will not be disclosed in some untimely or
wholly inappropriate manner? How will the RAC use this data to complement the
oversight role of the FDA? We call upon the OBA to develop a proposal that would
answer these questions and we offer any and all assistance they may ire.

These issues should be resolved for investigator-reported data as well. Our con-
cerns about patient confidentiality and the publication of commercial information
also Baxpl in these situations.

O Id work with FDA, industry, and investigators to develop a process that
will provide the RAC with adverse event data it needs to do its job effectively, but
also will ensure that this information will be used appropriately. The industry
stands ready to work with OBA and FDA on this matter. We look forward to this
collaboration.

Once the RAC, FDA, and industry agree to a reporting structure, BIO rec-
ommends that the process have a life span of one year. At the end of that year, in-
dustry will, in consultation with RAC and FDA, evaluate the system to determine
if it should continue or if it needs modification.

CONCLUSION

The organizations represented by BIO remain fully committed to providing the re-
sources necessary to fully realize the promise of gene therapy for the treatment of
serious medical conditions such as cancer, cardiovascular disease, and genetic and
metabolic diseases. It is vital that patients with these conditions have access to
novel and innovative therapies. To meet that end, gene therapy research and clini-
cal trials must be regulated in a rigorous but efficient manner, in accordance with
clear federal statutes and guidelines. .

We believe that exisl:inl%F‘Dﬁ and NIH rules provide strong safety oversight for
gene therapy products. BIO companies are prc{eusinitu provide the HRAC with addi-

i data under appropriate circumstances. We look forward to working with both
FDA and NIH, as well as Senators and Members of Congress on a proposal that
will protect patients while promoting gene therapy.

Thank you for the opportunity to provide these comments. I'll be happy to answer
any questions you have.

Senator JEFFORDS [presiding]. Thank you very much, Ms. Parker.

We have heard today that patients need to know more about re-
search trials that they are recruited to participate in. Could you
elaborate on the steps that the private sector takes to ensure pa-
tient understanding as to risk and their safety? What would hap-
pen to industry employees who fail to abide by the FDA or NIH re-
quirements? What are you doing to really ensure the safety of the
individuals who participate?

Mr. PARKER. Certainly, Senator Jeffords. I would say first, speak-
ing from my experience, that before we initiate a Phase I clinical
trial, we have staffers who are clinical research associates and reg-
ulatory associates who go to our respective academic centers where
our studies are conducted, theﬁ sit down with the clinical investiga-
tors and with their staffers, they review all the paperwork for the
studies, they review all the informed consent information as well
as the patient eligibility criteria to make sure that the i's are dot-
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ted and the t's are crossed. Again, from a company standpoint, if
we are penalized by the FDA, it is very serious, so we take those
responsibilities very seriously, and I think we provide an extra
layer of compliance in that regard.

Senator JEFFORDS. Dr. Walters, I understand the unique oppor-
tunities that gene transfer presents. However, when FDA deter-
mines a trial is safe, why do we need NIH and the RAC to dupli-
cate the Government's efforts?

Mr. WALTERS. Here, I think there are complementary roles that
the FDA and other bodies can play. By statute and by regulation,
FDA has to conduct most of its business in secret. In my view, the
public needs to be kept abreast of what is happening in this impor-
tant field of research.

Also, the Data and Safety Monitoring Board that I have sug-
gested would be able to gather and provide cumulative information
on adverse events over multiple trials, look for patterns, and might
be able to provide the kind of early warning system which did not
occur in the case of adenoviral vectors.

Senator JEFFORDS. Please elaborate on why gene transfer clinical
trials should be treated differently from trials in other biological
areas.

Mr. WALTERS. I think there are certain areas of biomedical re-
search that deserve especially careful oversight in the early years
of their development. There was a lot of debate about whether
human gene therapy should be performed at all in the seventies
and eighties, and we came to a social consensus that it would be
all right, but under special oversight rules.

At the present time, we have xenotransplantation, the transplan-
tation of animal organs or cells or tissues into humans. That again
raises a variety of qigtestions and may require special scrutiny for
a few years at the beginning of its development. If the field be-
comes safe, if the new therapy becomes effective, then I think the
need for special and enhanced oversight goes away, and it can be
regulated on a routine basis by the FDA.

enator JEFFORDS. Dr. Verma, can you describe how the aca-
demic research community differs from the procedures described by
Ms. Parker?

Mr. VERMA. I do not think the academic community differs from
the procedures overall described by Ms. Parker. The academic com-
munity, when they get involved in clinical research, must
through very similar procedures. They have to go through the RAC,
and then they have to go to the FDA, and the FDA has the final
authority of approval whether to conduct the trial or not. So the
procedures are essentially the same.

Senator JEFFORDS. When sanctions aﬁply to academic research-
ers who fail to comply with FDA and NIH rules, what happens?

Mr. VERMA. This is the first instance I know of where it has been
brought out that there are failures of rules, at least publicly ac-
knowledged. Clearly, again, the FDA has come out witlE a number
of violations against academic institutions where the trials were
conducted. I will refrain from my own judgment because I have not
yet seen the rebuttal from the University of Pennsylvania scientists
and how they will respond, but the general notion is there that if
violations of accepted procedures have occurred, there should be
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consequences and penalties, and whether they are academic re-
searchers or whether they are industrial researchers, I think
should make no difference whatsoever.

Senator JEFFORDS. Ms. Parker, you mentioned that the industry
and your company have informed consent forms that you will share
with us. What type of information do you believe should be shared
with patients?

Ms. PARKER. Well, I agree very much with the gist of the con-
versation that we have heard today from the patients. I think we
need as much information about past experience with the drug,
what has been seen in all the animal studies, what has been seen
in the human studies to date. These and the drug safety brochures
are updated on an ongoing basis, so I think we cannot mislead pa-
tients and let them think there may be cures in these particular
trials, if they are Phase I trials, for example. Phase I trials are
meant to look at safety; we are not looking at efficacy. So, speaking
for the industry and speaking for myself, I am very much in align-
ment with what has been discussed, that we need to have full dis-
closure of all events that have occurred with the drug to the pa-
tients.

I want to thank you all. We have a vote on, so I will have to run
over and vote now, but Senator Frist will return.

I want to thank all of you for your testimony this morning. It has
been very moving, and tﬂese are very serious consequences that we
have been discussing. I want to thank you for enlightening us to
make sure we do not do anything to interfere with proper research
and that we have the proper protections for those who are involved.

Thank you all. Dr. Frist will be back shortly.

[Recess.]

Senator FRIST. 1 apologize for the vote. We are in a series of
votes now, thus I will keep my questioning short. In response, I ask
you to keep your remarks fairly tight.

Ms. Parker and Dr. Walters, the issue of financial incentives in
clinical trials, has been raised. Some investigators do have a finan-
cial interest in terms of a potential product, which could lead to an
obvious conflict of interest.

How do you suggest that we systematically, in a reasonable way, .
deal with this potential problem? Let me start with the two of you,
and then Dr. Verma can comment as well.

Mr. Parker. This has been a difficult issue for the drug, pharma-
ceutical, biotechnology industry in general, and many people smart-
er than I have tried to deal with it. The consensus seems to be
around complete and full disclosure related to any researcher who
does have a financial interest.

Beyond that, it seems that many institutions now are saying that
if you are involved in a clinical trial, you cannot hold an equity in-
terest in the company that is conducting the trial.

But I think you have also heard that many of these trials—and
the trial that is the subject of this discussion today was not related
to a corporation but was purely an academic study. So obviously,
there are issues beyond this particular financial conflict of interest
that need to be looked at.

Senator FRIST. Dr. Walters.

62-393 00 -5
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Mr. WALTERS. First of all, any financial interest of any re-
searcher has to be disclosed to the patients both orally and in the
written consent form.

Senator FRIST. What do you mean it has to be?

* M:& WALTERS. From a moral point of view, it just needs to be dis-
osed.

Senator FRIST. Do you think it is today?

Mr. WALTERS. I do not know what the practice of institutions is.
It is not part of the rules that regulate human subject research; it
is not part of the Federal rules.

In addition, following up on something that Mr. Gelsinger said,
I think it is very important that patients have someone to whom
they can go for an expert consultation on whether it is in their best
interest to take part in a clinical trial.

Senator FRIST. And is that a part of any clinical trial today?

Mr. WALTERS. Any clinical trial. Ideally, that would be one's pri-
mary care physician, but much of gene therapy is so complex tﬁat
we may have to figure out new mechanisms for helping people to
get unbiased information about a gene therapy trial before they de-
cide whether to go in.

Senator FRIST. If our goal is fully-informed patient consent,
viewed from an ethical standpoint with regard to financial interest,
should we have full disclosure at this point?

Mr. WALTERS. Absolutely full disclosure.

Senator FRIST. Dr. Verma, do you have any comment?

Mr. VERMA. I just want to make one quick comment on the fact
that the biotechnology industry is relatively young. It does require
considerable participation of academic scientists, and I think that
is why there is considerable overlap there. But I agree completely
with Dr. Walters that there should be complete financial disclosure
of it, and I also think there is great merit in Mr. Gelsinger's sug-
gestion of an advocate who can then tell the patient all tl%: detai%s
that are required. Most institutions have very stringent rules on it,
and that is the way I think most institutions should function.

Senator FRIST. Thank you, Dr. Verma.

It is a young science, it is an exciting science, tremendous from
- the genetic and nongenetic disease standpoint. Most professional

studies, like transplantation, the field that I know andp articipate
in, are a community; these ups meet together; they w each
other; they talk about professional approaches and professional
ethics. Does the study of gene therapy have a cohesive group of
people that have constant meetings? I ask this because I heard the
NIH and the FDA claim that they require numerous reporting of
adverse events, but the investigators are not giving it to them.

Is there a group of people in your societies where you can talk
about reporting, Il:ave your own internal code of ethies, which is
what being in medicine is all about, and improve the reporting?
How tight a society is this?

Mr. VERMA. The American Society of Gene Therapy is also a very
young one—this is only its third year—and we have become ex-
tremely concerned with this particular event because Dr. Wilson is
an extremely respected scientist and is the former president of the
American Society of Gene Therapy.
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We have our own code of—there have been several discussions
among the board members—in fact, yesterday there was a press re-
lease completely conforming to many of the things we have heard.
In fact, we will have greater participation. We will have edu-
cational seminars at our next annual meeting. We will have a spe-
cial seminar just with the reig':.llatury authorities, asking the ques-
tion how best can we serve the community, and there will also be
a session on financial arrangements and how else—the question
that you just raised—we must rise above that.

So in fact the Society is going to be very intimately involved in
these things.

Senator FRIST. Dr. Verma, you have heard today about statistics
and reporting and inadequate reporting; “noncompliance” is a word
we have heard again and again. That is aimed directly at the re-
search community, from what we heard in the second panel. Why
have our f:linLir.:aIv investigators, our research communities, inad-
equately responded to what is written in regulation and required
by the NIH and the FDA?

Mr. VERMA. I am quite disappointed to hear that they did not re-
spond to it, although—I myself do not do clinical research—it could
have been that perhaps the wording was such that they are “ex-
pected” to report. I think the wording should have been that they
are “required” to report every adverse effect.

Senator FRIST. In 1996, or around that period of time, you were
one of the people who said RAC should reorient, and the authoriza-
tion process should shift. Do you think that that shift that the NIH
carried out, and that you agreed with, in some way detracted from
the investigators’ commitment to reporting that data?

Mr. VERMA. It is hard to really tell what happened now in retro- .
spect. But I chaired the Committee, and Dr. Walters was a partici-
Fmt with me many times, and we came to the conclusion that the

DA had the regulatory authority.

Senator FRIST, Had what?

Mr. VERMA. Had the regulatory authority. If RAC approved
something and FDA did not approve, the clinical trial was not
done. IF %!AC did not approve something and FDA astgpruved, they
could still have gone ahead with the clinical trial. we felt the
best was for RAC to collect data, disseminate information, which
was just discussed, and more importantly, conduct policy state-
ments and ask what are the new vectors, what are their dangers,
and how can we minimize them. So it was more in that realm that
the RAC was to be reconstituted.

Senator FrisT. Why did clinical investigators inadequately report
adverse data?

Mr. VERMA. I think there are two points to mention here. One,
in the case of gene therapy, “adverse effects” is not necessarily
clear. Is it adverse effects due to gene transfer or due to the disease
itself? To date, at least as far as the reported ones, we only know
the sad death of Jesse as the only one where you have direct in-
volvement of the vector in terms of the disease, and even there, to
this date, we do not know why Jesse died and not the other patient
who received the same dose. We also do not know what actually
caused his death. We have ideas, but we really do not have proof
of that fully as yet.
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Senator FRIST. Do the investigators not know what an adverse
reaction is or what the definition at NIH and FDA is?

Mr. VERMA. I think they should know what an adverse effect is.
There is a clear definition of adverse effect.

Senator FRIST. But they are not reporting it, don't you agree?

Mr. VERMA. I heard that today, that they are not reporting; ves.

Senator FRIST. Your societies need to help us figure out why that
is the case, because it is not clear to me after sitting here for 3=
hours listening, and I know it is not clear to you either, why for
some reason this is not working.

Dr. Walters, Ms. Parker, do you have any comment on reporting?
I know we have already discussed it in detail, but it is critical.

Mr. WALTERS. I do have a comment on that.

Senator FRIST. Yes, sir.

Mr. WALTERS. I think the researchers got very mixed messages
about the role of the RAC in 1996 and 1997. And there was a pe-
riod of time when it seemed as if the RAC would be abolished and
replaced by a group with a different name and much lower status.
And when the Rﬁg lost its approval and disaﬁg;wal authority, 1
think one of the unintended effects of that change was that re-
searchers no longer took the RAC as seriously as they had in the
past. And when I see compliance rates in the range of 5 to 6 per-
cent, something is radically wrong.

Senator FRIST. You can tell that is my suspicion as well. Now we
need to figure out the answer to that, and you have come back with
your recommendations on strengthening NIH and RAC as we go
forward with the monitoring board.

Ms. Parker, do you have any comment on that? You are on the
front line.

Ms. Parker. From my standpoint, I do not really understand why
that occurred, either. I am comforted by the fact that it sounds like
the FDA was receiving the majority of these reports—I believe Jay
Siegel said 95 percent were evaluating the reports. Personally, m
company does not work with adenoviral vectors, so I could not real-
ly comment on that.

Senator FRIST. How many clinical trials does your company have
ongoing?

Mr. Parker. Well, we have two products right now in clinical
trials. We have conducted a series of trials earlier in our existence
and have actually been conducting trials and been in front of the
RAC since 1991.

Senator FRIST. Coming back to the issue of informed consent. Are
patients being adequately informed, truthfully and fully today, the
way the system is working in terms of their participation in gene
therapy trials?

Dr. Verma.

Mr. VERMA. From what [ heard from Mr. Gelsinger today, obvi-
ously, it was not done right. I think it is essential—it is essential
to build the trust of the public and to have the respect of the com-
munity. We must give the best possible informed consent to the pa-
tient. All details must be given. The safety of it, the likely success
of it, the financial arrangements—all of those things must be given
to the patient.

Senator FRIST. Dr. Walters.
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Mr. WALTERS. I am afraid that this is a systemwide problem in
human subjects research and not unique to gene therapy research.
There have been several reports, one by the Office of the Inspector
General for the Department of Health and Human Services, a GAO
report, hearinri-s before both Houses of the Congress, scholarly arti-
cles. The problem of tending to overpromise, especially in Phase I
studies, in clinical trials is a very broad and serious problem, and
we have %'ot. to find better ways to get a handle on the problem and
give the local institutional review boards the help that they need.

Senator FRIST. I agree that it is a much broader problem than
just gene therapy, but with the output of the Human Genome
Project over the next 2 {vears, the potential for new therapies is
gﬁing to grow exponentially, and therefore I want to focus on gene
therapy.

We are talking about investigations in human beings, but in
truth it is experimentation in human beings. We know that the fu-
ture is great, but there is no proven therapy today. There are anec-
dotal successes, but this is experimentation in human beings. I
think what is unique about gene therapy, the reason why we are
having this hearing and why I feel we should have this hearing,
1s that it does introduce something different. That is why we have
to go back and address all the systems in place. This is different
from transplantation and immunology in that you really do depend
on human subjects.

Dr. Verma, let me ask you about that. That leap from animal ex-
periments to human experiences in gene therapy. If you look back
at the December 7, 1995 report and recommendations of the Panel
to Assess the NIH Investment in Research on Gene Therapy, one
of the findings outlined the difficulty in extrapolating from animals
to human studies. They concluded, going back to the first panel,
with cases like cystic fibrosis, some cancers, AIDS, that animal
models do not suﬂ:{cientl mimic the major manifestations.

Is that one of the challenges that we face today?

Mr. VERMA. You are absolutely right; it does net always, but this
is the best we have. I think it is essential to have that kind of pre-
clinical data. It does not necessarily mean that it will actually be
transposed onto the human, but that is the best we have. And I
think the striving from our community should be to have better
model systems, even better model systems than we have.

Cancer is a good example. In many of the model systems we have
in cancer, we actually put the tumor in the animal and then show
that we can cure it. That is not how human tumors grow. Human
tumors do not come by putting tumors back in. So we have to have
a better model system.

So I think the community is very sensitive to it; it is just that
scientifically, it is not always possible to have the model system
that you want. But this is an essential component.

Senator FRIST. Does the leap to gene therapy studies from ani-
mal to human models mean that we by necessity have to accept a
greater element of risk than in other traditional medical science
and medical fields? _

Mr. VERMA. I am not totally familiar with all other medical prac-
tices, not being a clinician, but I think there is a certain degree of
risk. We have to accept the fact that if it has worked in a mouse
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model system, for example, or on a dog model system, and then you
go to the human, the best extrapolation you can do is on the basis
of those model systems. That is what we have at the moment. So
there is a greater risk from that point of view.

Senator FRIST. Let me give each of you a minute or so if you
would like—to make any cﬂsing statement. I do have a number of
other questions, and we will keep the record open so we can con-
tinue this dialogue, but let me ask, based on your observations—
of today’s hearing to make any final remarks.

Mr. VERMA. As I said in my remarks, I think it is a very exciting
science. We need to learn from our mistakes to go forward. I think
it is essential. Society has a huge stake in science, and scientists
will be well-reminded themselves that public confidence and trust
is essential for the continuity of scientific endeavors, and in order
to do so, we have to abide by the rules and guidelines which we
have all agreed to in order to have the public trust restored.

Senator FRIST. Thank you.

Dr. Walters.

Mr. WALTERS. I am optimistic in the long run about gene ther-
apy, and I deeply hope that gene therapy will be successful in the
long run in helping to treat and even to cure many human dis-
eases.

I think the field has had a setback in the past 6 months. We
knew before that it was not very successful, and now it has injured
people. So we need to reappraise, and I think we need to proceed
with heightened surveillance of the field and try to find new over-
sight methods for tracking what is happening with patients who
are treated with this experimental approach.

Senator FRIST. Thank you.

Mr. Parker.

Mr. PARKER. I will say that | have now been developing gene
therapy Froducts for a long time, and I am very excited. I feel like
we are close to so many real effective treatments for diseases that
cannot be treated now. The tragic thing is that at the same time,
we have had this horrible, ht:urrr&:}ﬁ-l e incident with the death of Jesse
Gelsinger.

So I think the challenge that we all have is to be able to fulfill
the promise, to continue to be able to work on these effective thera-
pies and get them through in an appropriate way so that patients
who need these treatments are not dying, but at the same time
meet the needs of the public and make sure these concerns are an-
swered. We know that sometimes, the word “gene” is sort of a scary
word. We need to make sure the public understands what we are
doing and appreciates what we are doing and knows the risks in-
volved. In clinical research, there is risk—it is research—but at the
same time, it should be informed research. That is what we as an
industry group are really willing and able to try to help accomplish.

Senator FRIST. As we set out this morning, in my own mind, I
really wanted to be able to answer two questions, and I am part-
waly there. The first question is in this tremendously promising
field, are we ensuring that there is adequate protection of human
subjects, patients, people, as they participate in this tremendous
evolution of science as it goes forward?
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