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TISSUE BANKS: THE DANGERS OF TAINTED

TISSUES AND THE NEED FOR FEDERAL
REGULATION

WEDNESDAY, MAY 14, 2003

U.S. SENATE,
COMMITTEE ON GOVERNMENTAL AFFAIRS,
Washington, DC.

The Committee met, pursuant to notice, at 9:37 a.m., in room
SD-342, Dirksen Senate Office Building, Hon. Susan M. Collins,
Chairman of the Committee, presiding.

Present: Senators Collins, Coleman, Carper, and Pryor.

OPENING STATEMENT OF CHAIRMAN COLLINS

Chairman CoOLLINS, The Committee will come to order.

Good morning. Today, the Committee on Governmental Affairs is
holding a hearing on the dangers of tainted human tissue and the
need for Federal regulation of the tissue bank industry.

Tissue banks procure, process, store, and distribute human tissue
for transplantation. Tissue transplants have soared in recent years
due to advances in technol that have greatly reduced the risk
of rejection. The American Association of %issue Banks estimates
that more than 800,000 tissue products were made available for
transplantation last year in the United States. Yet despite the ever
increasing number of transplants, there are serious questions about
the safety of our Nation’s tissue supply.

Some of these concerns stem from the Food and Drug Adminis-
tration’s failure to finalize much-needed regulations governing the
tissue bank industry. This is not a new problem. In fact 2 years
ago this month I chaired a hearing of the Permanent Subcommittee
on Investigations exposing the safety issues concerning the prac-
tices of some tissue banks. Yet in the intervening 2 years, the FDA
has made virtually no progress in strengthening the regulatory re-

uirements for an industry whose products are in wide use and af-
ect human health.

While many people are familiar with the mncipt of organ dona-
tion, tissue donation is not as well understood. Human tissue,
including tendons, bone, and skin is unlike an organ transplant be-
cause it is not usually transplanted as-is from the donor’s body into
that of the recipient.

Rather, donated tissue generally undergoes considerable proc-
essing before it is transplanted into a patient. Bone from a donor’s
femur, for example, may be completely reshaped into a component
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designed to give support to a recipient’s spine. The reconfigured tis-
sues are also known as allografts.

Once processed, donated tissue can be stored for a period of time
before it is used to enhance, improve, and even save lives. If, how-
ever, human tissue is not properly processed, it can pose dangerous
risks to the recipient.

Therefore, it is critical that the tissue come from carefully
screened donors, and that it be properly processed and stored. Oth-
erwise, communicable diseases such as HIV and hepatitis, among
others, can be transmitted through the tissue to the recipient.

The FDA has been aware of these public health risks for years.
In 1997, the agency examined the health issues involving tissue
transplantation and concluded that the existing regulatory frame-
work was insufficient. The agency undertook the review in re-
sponse to incidents in which imported foreign tissue had tested
positive for serious diseases.

The FDA then notified the tissue bank industry that it intended
to make regulatory changes to strengthen the oversight of tissue
banks. The changes were threefold. First, all tissue banks would be
required to register with the FDA. Second, screening of potential
donors would be expanded to require testing for the human variant
of mad cow disease, syphilis, and other viruses. And third, and per-
haps most important, a rule would be issued on the methods and
controls used during the processing of human tissue.

This third proposal, known as the good tissue practices rule is in-
tended to help ensure that tissues are not contaminated as they
move from recovery to distribution.

The hearing that I held 2 years ago exposed dangerous practices
by some tissue banks as well as the inadequacy of the regulatory
framework. The testimony that we heard at that time was deeply
troubling. First of all, we learned that the Federal Government had
no idea how many tissue banks were operating in the country. The
Department had estimated that there were about 150, but approxi-
mately 350 tissue banks registered with the FDA when the reg-
istration requirement went into effect. But that indicated that
many tissue banks were operating without any Federal oversight
whatsoever.

Second, there was also considerable testimony about the unac-
ceptable practices of some tissue banks. For example, a deputy in-
spector general from the Department of Health and Human Serv-
ices testified about unscrupulous tissue banks that engaged in a
practice in which tissues that initially tested positive for contami-
nation were simply tested over and over again until the technicians
achieved the negative result they wanted.

Another witness testified that a Lion's eye bank, which also par-
ticipated in tissue recovery, accepted a donor who was 82-years-old

dIJ had a history of cancer. That is a frightening example of inad-
equate donor screening by a tissue bank.

Based on our findings, it was evident to the Subcommittee that
Federal oversight of tissue banks was woefully inadequate. Until
the necessary changes were made, gaping holes would remain in
the safety net that protects patients who receive transplanted tis-
sue. Now the FDA assured us at this hearing 2 years ago that it
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would act expeditiously to remedy this problem by implementing
the long-overdue regulations.

Since that time, I have repeatedly pressed the FDA to finalize its
regulations. I have offered help to the agency to overcome any ob-
stacles that it might face along the way. Senator Durbin and I
asked the FDA to provide a breakdown of the costs for implementa-
tion of the proposed regulations. We never received a response. I
wrote additional letters to the FDA. I then wrote to the Depart-
ment of Health and Human Services about the very troubling
delays and seeking assurance that the implementation of the regu-
lations was a priority. In its response, the Department agreed that
the FDA needed to move as quickly as possible to finally put the
regulations in effect.

Unfortunately, the FDA still has not kept its commitment to ad-
dressing this public health risk through effective regulation. And,
as I predicted 2 years ago, the result of this bureaucratic inertia
has been tragedy.

My greatest fears were realized when Brian Lykins, a healthy
23-year-old man from Minnesota, died in November 2001 after re-
ceiving a tissue transplant in his knee during routine surgery. The
tissue was infected with a deadly bacterium, and yet it made its
way from Georgia to St. Cloud Hospital in Minnesota.

Good tissue practices appear to have been totally absent in this
case. CryolLife, the company that processed the tissue used in
Brian’s transplant, at:ceFted a tissue donation from an individual
who had been deceased for 19 hours and his body had not been re-
frigerated during that time. I dare say that if Brian had been
aware of that fact alone, he would have refused to have a trans-
plant of that donor.

Brian’s parents will testify before the Committee today about the
devastating loss that their family have suffered. It is a tribute to
them and to their daughter Tammy that they have agreed to come
forward and testify publicly about this most painful and private
event. They have done so in the hope that others will not have to
endure the tragic loss that they have suffered.

I just want to thank them publicly for their willingness to speak
out and for their commitment to seeing that no other family suffers
the tragedy that they have. So I want to thank you for being with
us today. My hope is that their participation in today’s hearing will
finally be the catalyst that prompts the FDA to act.

In the wake of the tragedy of Brian's death, 6 months later in
May 2002, an FDA official stated on national television that the
agency intended to make the regulations final within 1 year. Yet
here we are a full year after that, without any discernible progress
having been made toward issuing the regulations. I just do not un-
derstand that. That is why I am holding this hearing today.

Moreover, there is now evidence to suggest that the absence of
regulations is being used as a legal defense for questionable prac-
tices. After Brian Lykins died, his family filed suit against the tis-
sue processor, CryoLife.

In a deposition, a CryoLife executive stated that the FDA had
not imposed final re r{atiﬂns regarding what industry practices
should be, but instead had issued only non-binding guidance. That
CryoLife representative is correct on that point. Under the current
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regulations, a tissue bank is not even required to report situations
to the FDA in which an adverse event—that is bureaucratic lan-
guage for what happened to Brian Lykins—has occurred. Reporting
is completely voluntary. As outrageous as that may seem, perhaps
the industry's defense strategy will provoke the FDA into action.

Recent evidence confirms that Brian Lykins’ case was not an iso-
lated event. Last yvear after his death, an investigation was under-
taken by the Centers for Disease Control and Prevention along
with the New York and Minnesota State Departments of Health,
to determine what killed him. That inquiry led the CDC to examine
other cases of allograft-related infections.

In its March 2002 report, the CDC identified 26 cases of infection
in donated human tissue that had been linked to allografts used in
transplants. The CDC now reports that more than 60 cases of
transplanted tissue infections are now being investigated. We will
hear more about that from the CDC today.

It is also surely significant that New York State, which has the
most stringent tissue oversight regulations in the country, had not
experienced the same problems. Today we will hear testimony from
that State’s top tissue oversight official regarding the authority
that has allowed New York State residents to have greater con-
tf_idence that the tissue transplants they received are free from in-
ection.

It is well past time for the FDA to finish what it started more
than 6 years ago when the agency correctly identified a serious
threat to public health and the need to improve regulatory over-
sight of the tissue industry. The remaining safety regulations must
be completed without delay, and tissue banks that do not comply
with the regulations must be suspended from doing business and
punished for jeopardizing public health.

Last year, Senator Durbin and I introduced a bill, the Tissue
Transplant Safety Act of 2002. It would have required the FDA to
impose tougher safety standards. Later today, Senator Durbin,
Senator Coleman, and I will reintroduce that legislation which we,
with the family's permission, are naming in honor of Brian Lykins.
This time we will require the FDA to issue the final regulations
within 90 days. It is obvious to me that without a statutory dead-
line, FDA will continue to delay and delay.

I look forward to hearing the testimony of our witnesses today
and at this time I would like to yield to my colleague from Min-
nesota, who has a special interest in this case, for his opening
statement as well as to introduce our first panel of witnesses.

OPENING STATEMENT OF SENATOR COLEMAN

Senator COLEMAN. Thank g(m Madam Chairman. It will be an
honor to introduce today, Steve and Leslie Lykins, and their
daughter Tammy. I want to thank you for calling this hearing.

Twelve years ago, the FDA first studied this issue. Two years ago
almost to this day you held hearings on this issue. During those
hearings the FDA promised to issue regulations soon. A year and-
a-half ago Brian Lykins died, he did not die of complications stem-
ming from the procedure. He was a healthy young man and his
death should have been prevented.
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His death was followed by national press and CDC studies that
once again pointed to the need for national standards. The FDA
still has not acted. So today we are revisiting the issue. I suspect
we will hear roughly the same testimony we heard 2 years ago. But
this time we will also hear from the Lykins family about the death
of their son. I can only hope that 2 years from now we do not have
to revisit the issue and listen to the same testimony again perhaps
with yet another victim whose friends and family had to watch
their son or daughter die.

I suspect the problem here is a bureaucratic desire to draft the
perfect rule, regardless of the cost in time or lives. I believe in the
old 80/20 rule, about 80 percent of the problem can be dealt with
with only 20 percent of the effort. It is the last few bits that require
the most time. We all agree on certain things like the ability to
trace tissue from recipient to donor and back to other recipients,
and the need for testing for additional diseases. We could at least
get some components in place. No doubt there are more difficult
1ssues that do take a long time to resolve, but why are we still
waiting to do the easy stuff, the stuff we know can make a dif-
ference?

New York, as the Chairman has noted, has put a law into place
which can serve as a model. New York did not wait, nor should we.
If nﬂthin% else, we can move forward with legislation modeled on
the New York law setting up a simple system for testing and track-
ing. The system could be later augmented by further rules that
would allow us to avoid having to return here in 2 years to hear
from another family.

Although I will reserve final judgment until I hear from the
FDA, it appears to me that this hearing should not have had to be
held to deal with this issue. We dealt with it 2 years ago.

Madam Chairman, it is my great but sad honor to introduce to-
day’s first witnesses, Steven and Leslie Lykins from Willmar, Min-
nesota, and their daughter and Brian’s sister, Tammy. I wish they
did not have to be here today. Brian's death was especially tragic
because it occurred after an elective surgery not from medical com-
plications stemming from the procedure itself but rather from a
causf? that could have been presented if proper regulation had been
in effect.

I do not think most people can possibly understand how painful
it would be to discuss the death of your children before a roomful
of strangers. I want to thank the Lykins for their courage and their
commitment for being here today. I want to commend the Chair-
man for having hearings on this issue. But I also want to remind
ourselves that hearings are not always enough.

Madam Chairman, under your leadership, the Permanent Sub-
committee on Investigations held a hearing on tissue banks on May
24, 2001, 6 months before Brian's death. But again, as I noted be-
fore, the FDA did not take the required actions. It seems to me
that the Lykins are doing something we should all admire. Faced
with a personal tragedy, their first instinct was to use the painful
lessons learned to try and make the world a little bit better.

For our part, we should pledge to them that we will not need to
relearn this issue at the cost of someone else’s life. Hopefully, and
more than hopefully, the FDA will promulgate final regulations
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that address the problem. If they do not then we need to, and we
will move quickly forward on legislation that the Chairman is
bringing forth. One way or another we must honor the Lykins’ ex-
perience not just by listening to their story but by acting on it.

Madam Chairman, it is, as I said, a great but sad pleasure to in-
troduce Steven and Leslie and Tammy Lykins from Minnesota.

Chairman COLLINS. Thank you very much, Senator. Before I call
on Mr. and Mrs. Lykins for their testimony I want to see if my col-
league Senator Pryor has any opening comments.

OPENING STATEMENT OF SENATOR PRYOR

Senator PRYOR. Thank you, Madam Chairman.

Thank you all for being here today. Madam Chairman, I am a
recipient of an Achilles tendon from a donor bank. I must tell you
that was about 7 years ago. I had a very rare and deadly form of
cancer in my Achilles tendon. I had great results, but one thing
that I took for granted was that the tendon I was receiving out of
a donor bank, which happened to be in New Jersey was going to
not be tainted and healthy. And it was.

But I must tell you that what I have been reading in preparation
for this hearing, 1 am bordering on outrage at some of the lack of
control out there and the lack of supervision. It really is troubling
to me. So I really do appreciate you all coming. It takes a lot of
courage to be here. I know it is a sad story that you are going to
tell. But we are going to do everything we can to listen and try to
make the situation better.

Thank you, Madam Chair, for allowing me to speak.

Chairman CoLLINS. Thank you, Senator Pryor. I think your expe-
rience shows exactly the way most people would react. You would
never dream of getting a tissue transplant that you might be put-
ting your life at risk.

nator PRYOR. That is right.

Chairman CoOLLINS. Yet properly done and safely done, a tissue
transplant can save lives.

Senator PRYOR. Absolutely. It definitely saved my leg. Otherwise
I probably would have haclv to have an amputation. You have so
many other considerations at that point. Depending on why you are
having the transplant—it could be cancer, it could be any number
of ailments, any number of reasons why you are doing it. But you
are 80 preoccupied with that. You always know there is a chance
of some sort of tissue rejection. We all know the medical risks
there, and the medical community has gotten that risk down to a
very low level, a very manageable level. The last thing the patient
needs to be concerned about is that he may receive some tainted
tissue. Thank you.

Chairman CoOLLINS. Thank vou. Mr. Lykins, I would ask you to
Emceed with your testimony. Again, thank you so much for being

ere today with your family.

TESTIMONY OF STEVEN AND LESLIE LYKINS,! PARENTS OF
BRIAN LYKINS, ACCOMPANIED BY DAUGHTER TAMMY

Mr. LYKINS. You are welcome.

! The prepared statement of Steve and Leslie Lykins appears in the Appendix on page 39.
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In September 2001, our son Brian had arthroscopic surgery to re-
move a bone chip in his knee. It went very well.

Afterwards, Dr. Mulawka, the surgeon, showed us pictures of
Brian's knee which revealed a quarter-size divot in the bone. He
told us that Brian should haveqfﬂllnw-up surgery in order to pre-
vent future arthritis in his knee. He also explained that a piece of
bone from a cadaver would be used in the procedure and told us
about the effort and testing that went into ensuring the donated
bone tissue would be clean and safe. It was supposed to be a rou-
tine surgery, one that Brian could have lived a completely normal
life without. In other words, it was strictly a preventative and elec-
tive procedure. The recovery from the procedure was expected to
take a little longer than the previous one, but no one expected any
significant complications.

On Wednesday, November 7, Brian had the follow-up surgery
which went well. Dr. Mulawka told us that Brian would become a
little sick from the medications and possibly experience more pain
than the previous arthroscopic surgery, but otherwise the recovery
should go well.

After the operation, Brian was experiencing a lot of pain. He had
a horrible headache, upset stomach, and felt like he was burning
up. The nurses, however, said his temperature was normal. The
doctor decided to keep him overnight for observation. Leslie and I
drove home to Willmar for the night. We did not expeet any com-
plications so I left for work the next morning and was scheduled
to work in Minneapolis for the 5 days.

Ms. LYKINS. After Steve left, I drove to St. Cloud Hospital to pick
Brian up. When [ got there 1 found out that he was sick to his
stomach and in excruciating pain. The pain pack the doctor had in-
serted into his knee during l;l!:e operation apparently was not work-
ing. The purpose of the pain pack was to administer medication di-
rectly to the knee to help control the pain.

After Brian was released from the hospital I drove him to the St.
Cloud Orthopedic Clinic where they removed the pain pack. Brian
was originally scheduled to go to the doctor on Friday, the fol-
lowing day, but the dector thought that he could wait to see Brian
until Monday morning. So instead we drove to my home in Willmar
where Brian stayed with me overnight. Throughout the evening,
Brian began to feel better. His knee was still sore and he felt warm
at times, but otherwise he felt fine.

On Friday morning, Brian woke up feeling much better. Of
course his knee was still sore, which was to be expected. That
afternoon he said he felt well enough to go home. At his home he
rested, ate and drank a bit, used the exercise machine they had
sent along, and occasionally iced his knee. His recovery was going
exactly as we thought that it would. That evening we watched a
movie together and he told me that he felt fine and if I wanted to
go home I should, which I did.

On Saturday, I had previous plans to be out of the house for
most of the day so 1 was up early. Brian called me, told me that
he felt fine, and asked some questions about when he was supposed
to take his medication. He said his leg was still sore, but otherwise
he felt fine. Then I went out, returned home at about 5 p.m. that
night and called Brian. He told me he had been sick to his stomach
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for a while, which we had expected. I told him, I would come on
over to his house after I took care of a few things and he said that
was fine. I got to his house about 6 p.m. As soon as I arrived I real-
ized that he was in worse shape than he had let on. He was throw-
ing up, and told me he almost passed out twice walking to the sink.
He c}nlzump]ained about feeling warm but he did not feel warm to the
touch.

I called Dr. Mulawka’s office right away and I got the answering
service. They told me that they would call the doctor and have him
call me back soon. Shortly after that someone else called from the
clinic. When I explained how Brian was feeling, he told me to
change the dosage on one of the medications which was likely the
culprit of the stomach problems. Brian told me he would like to
spend the night at our house so we packed up some of his things
and we started to drive to my house which is only two and-a-half
miles away.

On the way Brian said he would like to stop at the hospital and
have them check him out. We got to the emergency room about 8
p.m. When the nurse and the doctor on duty examined Brian they
suspected that he was simply dehydrated and they put him on IV.
I think they also gave him something in the IV to help settle his
stomach. He still complained about burning up, and he stripped off
his shirt and his blankets but he still did not register a fever.
Brian also complained about his knee hurting, but the nurse could
not find any unusual swelling, redness, or hot spots. A couple of
times he doubled over with an upset stomach before the medica-
tions seemed to kick in and help him.

The nurse and the doctor thought he would feel better once he
was more hydrated from the IV. His vital signs seemed to be OK.
The doctor also ordered chest x-rays and had blood drawn. After
that was done, Brian was back in his room and he was resting bet-
ter. No one seemed alarmed about anything at that time and they
told us that he would be going home soon. Brian finally appeared
to be dozing off to sleep. I was tired and told the nurse that I would
go out into the emergency room to get some rest. At that point it
was about 1 a.m. in the morning.

I was in the waiting room for about 15 maybe 20 minutes when
someone came in and told me to come right away. Brian had sud-
denly taken a turn for the worse. He had been moved to a larger
room in the ER where several people were anxiously working
around him. He was awake at that time. After a few minutes, the
doctor told me that Brian’s vital signs had changed all of a sudden
and that they were trying to find out what was wrong. Then the
doctor asked me if there was anyone in town who I wanted to call
to be with me. I began to worry.

He told me that I should call my husband who, thankfully, was
in Minneapolis and not on a trip as he is a pilot. [ called Steve and
the doctor explained to him that he should come to the hospital im-
mediately, that things did not look good for Brian. I had not ex-
pected any of this when I brought Brian to the hospital. We
thought he was just dehydrated and nauseous from the strong
medicine. The doctors were now planning to move him to the inten-
slve care unit.
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I made my way to the ICU when Brian was being wheeled into
a room. The doctor was trying to ask Brian questions and he an-
swered them in short little statements. He had not been in the
room long when Brian had a convulsion. He sat straight up, gave
a loud, long groan. I think that was the point that he went into
a coma. The doctors and nurses got me out of the room, attended
to Brian, and some time passed. A nurse came and got me and
brought me back to Brian’s room. I was not in there for long before
he had another convulsion. It appeared as though he stopped
breathing until the doctor put some sort of respirator on him. I was
then led back into the waiting room.

Steven got to the hﬂscrital about 4 a.m. The doctor filled him in
on Brian's condition and told him they were not exactly sure what
was happening but that it was life-threatening.

Mr. LYKINS. Brian was in a coma when I got to the hospital. His
blood pressure had been at zero for several hours. All the organs
in Brian’s body were failing. His heart was the last organ to fail
and at 6:21 a.m. our son died.

Shortly after Brian's death we learned that the tissue put into
his knee was infected with a deadly bacteria. This infected tissue
was allowed to be implanted in Brian’s knee due to several indus-
try and government failures.

First, there were no Federal guidelines for the automatic rejec-
tion of high-risk cadavers. The cadaver that supplied the tissue for
Brian’s operation should have been rejected for at least two rea-
sons. First, he died due to suicide so the time of death was uncer-
tain. Second, the body was allowed to remain unrefrigerated for at
least 19 hours before tissue harvesting began.

Second, CryoLife ‘fmcedures for testing and preparing the tissue
to make it clean and safe were flawed.

The Centers for Disease Control began an investigation into the
cause of Brian’s death because two ot%ner men from the same area
died within about 1 week of each other after having routine knee
surgery. One of the men had his surgery in the same hospital as
Brian. The CDC found that the other two men died from blood
clots. They did not have cadaver tissue put into their bodies. Their
knee operations were completely different from Brian's.

However, due to the presence of the deadly bacteria found in
Brian’s body, the CDC continued with a lengthy investigation into
the cause of our son’s death. Over the next 6 months I talked on
a regular basis with Dr. Kainer from the CDC who was running
the imvestigation. I could not believe the things that I was hearing
about the tissue industry as a whole and CryoLife in particular.
How could a medical industry in the United States of America be
allowed to operate like this? A medical industry allowed to operate
with little or no State and/or Federal regulation, how could this be?

The FDA had known about the problems in this industry for
years and for some reason was dragging its feet in bringing about
the necessary regulations. The CDC had clearly defined the prob-
lems in this industry and the FDA would do nothing about it.

It became very clear at that point that the CDC had no power
to bring about change in this industry and the FDA was not going
to do its job. CryoLife was going to continue to operate in the un-
safe manner that caused the death of our son. So at that time we
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decided to bring a lawsuit against CryoLife. The purpose of our suit
was to bring about change in this company and this industry.
Money was never the motivation for the suit. It was only the vehi-
cle that would get people to pay attention.

We did not sue Dr. Mulawka and we did not sue the hospital.
We only sued the people responsible for Brian's death because they
would not fix the problems on their own. All we ever wanted was
for the people involved in Brian’s death to learn from what hap-

ned and fix the problems. It became clear that CryoLife and the
E]al& would not fix the problem without the lawsuit. Less than 30
days after we filed the suit, the FDA shut CryoLife down due to
their unsafe practices. Unfortunately, there are still no Federal
regulations to prevent companies like CryoLife from operating in
unsafe ways.

One and a half years after Brian’s death, the FDA is still nng
proposing regulations for the tissue industry. Nothing has changed.
The tissue industry can still operate any way they want with little
or no Federal regulations. What is taking the FDA so long? In our
lawsuit, we listed seven areas of meaningful reforms that are need-
ed in this industry. First is rejection of high-risk cadavers such as
diseased cadavers that have cancer, meningitis; cadavers that are
over T0-years-old; cadavers unrefrigerated for over 10 hours; sui-
cide cadavers.

Second, testing of tissue when cadaver is received.

Third, sterilize tissue before distribution.

Fourth, discard cadaver if any contamination is found.

Fifth, mandatory reporting of contamination to Federal agencies
and the end-user doctor.

Sixth, certification of cadaver harvesting personnel, uniform
basic qualifications and uniform training.

And seventh, mandatory annual procedure and inventory audit.

Had these reforms been in place at the time of Brian's operation,
our son would not be dead and many other people would not be
dealing with some very serious medical conditions. How much
longer is it going to take the FDA to do its job and bring the tissue
industry into the 21st Century? This industry has been allowed to
operate like something out of the Wild West for too long. Too man
&?nple have had their lives ruined and too many people have died.

e need reforms and regulations in this industry now, not some
day. There is no guestion that the tissue industry is necessary and
important for the advancement of quality of life. However, there is
no need for it to operate in such a t;langemus manner.

Chairman COLLINS. I want to thank you both for your very elo-
quent testimony. I know I speak for everyone in this room when
I say that I am so sorry for your loss. My hope is that by your com-
ing forward that we have put a human face on this pmglem, and
that it will prompt the FDA to act. I just want to pledge to you that
I am going to ensure that they act. We have given them too long
already and I believe that your experience amfl your moving testi-
mony will help convince our colleagues that far too long an amount
of time has passed already and that we do need prompt action.

You mentioned that prior to Brian's surgery that there was a dis-
cussion with his physician about the transplanted tissue. Now I
know that anyone undergoing any kind of surgery signs a standard
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informed consent form, but was there any discussion of possible
risks of the tissue itself, Mr. Lykins?

Mr. LYKINS. Dr. Mulawka sat with my wife and I and Brian and
we talked about that and he explained over—it was quite a lengthy
explanation of all of the safety standards that went into ensuring
that the tissue was safe. After he finished explaining that to us,
we were very confident that the tissue was going to be clean, that
there would be no problems. It was never even a consideration that
the tissue may nﬂt%e safe to be put in Brian's body.

Chairman COLLINS. Did vou assume at that time that as with
organ transplants, as with medical devices, that there was Federal
regulation of the tissue industrl};lio that you really did not need to
worry about the safety, Mrs. Lykins?

Ms. LYKINS. Yes, we did, at that time. We just assumed, which
now from hindsight we know better, but that just like any—like
the organs and such, that these things were already handled
through the medical field and knew them to be safe.

Chairman CoLLINS. I think that is a very logical assumption for
you to have made. It is one that I think most health care profes-
sionals made, including the lilh:.rsician. The surgeon who treated
your son obviously assumed that there was a process in place to
ensure the safety of the transplanted tissue.

How did you learn of the cause of Brian’s death, Mr. Lykins?

Mr. LYKINS. When Brian died, the doctor in the ICU, even when
he died they said, we do not know what happened. So we talked
with him and we ordered that they do an autopsy on Brian to find
out the cause of what killed him. That is where we started the
learning process was from that autopsy.

Chairman CoLLINS. When did you learn that the cadaver from
which the tissue had been taken had been left unrefrigerated for
at least 19 hours, clearly raising the risk of infection and other
problems?

Mr. LYKINS. During that next 6 months after Brian's death when
we were in contact with—first it started with the Minnesota De-
partment of Health and then it went to the CDC, that is when we
started learning things like that. It was sometime during that in-
vestigation that the fact that it had been unrefrigerated for 19
hours came up.

Chairman CoOLLINS. During the course of your lawsuit against
the tissue bank that procured and processed the tissue for Brian,
which is CryoLife, did you learn of any previous complaints against
the company or other problems that CryoLife had experienced?

Mr. LYKINS. Yes, there were at least two of them that we were
familiar with. One, and I cannot remember the gentleman’s name
but he is out in the San Francisco area that a couple of years be-
fore Brian’s death he had a knee operation where he received taint-
ed tissue which caused him some real severe medical problems.

Chairman COLLINS. Is there anything that you have learned from
this experience that particularly concerned you?

Ms. Lykins. I think it probably would be in the medical field in
dealing with this is that we did not have the information and that
our doctors did not have this vital information that was so needed.

Mr. LYKINS. Of course we have done a lot of talking with friends
and family and even acquaintance at work about it and the thing
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that I really struggle with is if they had given us a document when
we went in for this operation that said that the tissue that your
son will be receiving is not regulated, in fact we do not know where
it is coming from, we have no standards for how it is produced, we
cannot guarantee it is going to be safe, and there is a risk of death
or serious infection from this we would, of course, have said, no,
we were not going to do that operation. We were not given that op-
tion because nobody knew that at the time.

So the fact that we were not given that option, but we assumed,
like every other part of the medical industry, that it is regulated,
when it is a public safety thing—that companies just cannot oper-
ate like that where they can pose a serious health risk. I cannot
think of any industry—I am a pilot and you look at the high regu-
lation in the airline industry and you look at all the other areas
where we have such good safety standards in place and then to see
this one with none, I think that is the part that has bothered us
the most.

Chairman COLLINS. I am going to yield to Senator Coleman at
this point because I know he is on a very tight schedule.

Senator COLEMAN. Thank you, Madam Chairman. I am not going
to ask any questions. I hope to have an opportunity to visit with
the family a little later. My daughter and her class are in my office
and I am going to go down there and see them in a couple of min-
utes.

But I do want to note, in their testimony the Lykins said their
rurpnse here was not to sue people for money. It is to fix the prob-

I will say to them publicly what 1 said privately, that the
Chairman is very serious about this issue, and that something will
come from this testimony today. So your purposes will be achieved
and I just want to again thank you for your courage and your com-
mitment.

Thank you, Madam Chairman.

Chairman COLLINS. Thank you, Senator. I just have one more
question before I yield to my colleague and one comment. When we
met yesterday, just to expand on your last response, you told us
that if there were a sign up in the operating room or a form given
to a patient saying, warning, the transplant you are about to re-
ceive has no safety guarantee it all. The Federal Government does
not really regulate it. Unless you are living in one of three States
there is no State regulation. Proceed at your own risk. That your
son would not have proceeded with this operation. Indeed, it would
be the end of the tissue bank industry, which is unfortunate be-
cause there is a lot of good that comes from tissue transplants.

But I think that you are absolutely right and that only makes
the case for effective regulation even stronger, because we want to
make sure that transplanted tissue which literally can save lives,
does not take lives. That is what this is all about.

My final question for you is, we will have a representative from
the FDA testifying before us today. In his defense, he has only been
on the job for a few months. He is new to his position. But this is
an indictment of the agency for failure to act. I just want to ask
you if there is any question that you want me to pose to the FDA
representative today? Mrs. Lykins.
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Mrs. LYKINS. I think what we have put in here is, how can the
American public, the people, the cﬁan;ifmt*s that are needing this
help, how can they turn their back and oppose some safety that
these people can rely on and know that the; will indeed be getting
tissue that will be helping them in their life?

Chairman CoLLINS. Thank you. Mr. Lykins, do you have any-
thing to add?

Mr. LYKINS. I guess I really do not. In our statement we have
said it. We just cE:-u not understand why this is taking so long. We
have heard at least two or three times since Brian died, and state-
ments before that, just one more year, just one more year and we
will have it done. We just heard that again recently, just one more
vear. It does not seem like it is that hard to get some kind of, like
Senator Coleman was saying, let us get the basic framework in
place. New York has it right now. If nothing else, let us adopt New
York’s and get it started. But there are people that are at serious
risk today having these operations that do not even know about it.
We have got to get something going here.

Chairman CoLLINS. Thank you. Senator Pryor.

Senator PRYOR. Thank you. Again thank you all for being here.
I have a factual question about your case and that is, CryolLife, is
that a private company? Is that an association? Is that a for-profit
company? Is that a 1ab? What is that or what was that?

Mr. LYKINS. It is a for-profit corporation and they do a lot of dif-
ferent things and part of the things that they do is they supply this
tissue,

Senator PRYOR. Did I understand what you said a few moments
ago that they are no longer in business?

Mr. LYKINS. No. Just shortly after we filed this suit the FDA
went in and st%iped, gshut down their tissue processing part of
their business. They were stopped from doing t except in life-
threatening circumstances until they got their house in order. I for-
get exactly how lun%but they eventually did comply with the FDA’s
request so they are back operating now.

Senator PRYOR. Tell me about vour contacts with the FDA. It
sounds like you had some litigation going and you have also had
some contacts with the Food and Drug Administration. I would like
to zero in on your contacts with the FDA. Give me a feel for how

ou have communicated with them. Is it by letter, by phone call,

y personal visit? How have you communicated with FDA?

Mr. LYKINS. We have not personally communicated with the FDA
at all. Our attorneys, during the lawsuit there was communication
there, but we have never personally communicated with them.

Senator PRYOR. Has the FDA taken steps to keep either you or
your agt{:-rneys advised about the status of the process within the
agency’

Mr. LYKINS. Not that I am aware of.

Senator PRYOR. Have they ever been proactive in any way with
you to try to give you any kind of assurance that they are working
on this problem as quickly as they can? Are they going to try to
move thi out as quickly as they can to prevent this from hap-
pening in the future?

Mr. LYKINS. No.

Senator PRYOR. This incident occurred in 20017
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Mr. LYKINS. Yes.

Senator PRYOR. How old was your son?

Mr. LYKINS. He was 23.

Senator PRYOR. You made a statement about this industry, that
it is analogous to the Wild West. When you say that, do you mean
that vour concern is it is totally unregulated and there is no gov-
ernment supervision about what is going on out there, or at least
it 18 very limited?

Mr. LYKINS. The symbolism behind that statement was, I see this
industry as operating like a bunch of Wild West gunslingers that
are just shooting from the hip, doing it any way they want to do
it, and with no laws or regulations they are just making it up as
they go. That was the thinking behind that statement.

Senator PRYOR. Have you been in contact with other families
who have had similar experiences?

Mr. LyKINS. We have had several families that have called us
and talked to us, yes. Yes, we have.

Senator PRYOR. One last question on the nature of the bacterial
infection. What was the origin of that bacterial infection? Was it
because the tissue was not handled properly? Or was it pre-existing
in the cadaver? Do you know?

Mr. LYKINS. The bacteria is called Clostridium sordellii. My un-
derstanding of it is it is a spore-based bacteria, which to me means
it is in a little, kind of like an egg shell. It is a normal part of a
decomposing body. It starts in the intestines and then moves out
into the body over time. That is where the time issue is such a big
deal. So it was not a pre-existing. It was allowed to——

Senator PRYOR. It is maturally occurring if proper steps are not
taken to prevent it?

Mr. LYKINS. That is right.

Senator PRYOR. Madam Chair, that is all I have.

Chairman CoOLLINS. Thank you very much, Senator Pryor.

I want to thank you so much for your very courageous and mov-
ing testimony. I want to thank Tammy for being here as well. If
you have anything that you feel that your parents forgot to say
today or that you would like to add I just wanted to give you the
opportunity. If you feel it has been covered, that is fine too.

Ms. TaMMY LYKINS. I think they covered it.

Chairman CoLLINS. Thank you. Again, thank vou so much for
sharing your story with us. All of us simply cannot imagine the
pain and anger you must have endured. But I want to tell you that
we are committed to working with you to make sure that no other
family goes through what you have gone through. That is our goal
and I know it is yours as well. So thank you so much for being with
us today.

Mr. LyYKiNs. Thank you.

Chairman CoLLINS. I would now like to call forward our second
panel. Our first witness on the second panel will be Dr. Steven Sol-
omon. Dr. Solomon is the acting director of the Division of Health
Care Quality Promotion at the National Center for Infectious Dis-
eases which is part of the Centers for Disease Control and Preven-
tion. We also will be hearing from Dr. Jeanne Linden, the director
of Blood and Tissue Resources for the New York State Department
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of Health. We want to thank both of you for your willingness to
participate today and, Dr. Solomon, I would ask that you go first.

TESTIMONY OF STEVEN L. SOLOMON, M.D.,;! ACTING DIREC-
TOR, DIVISION OF HEALTHCARE QUALITY PROMOTION, NA-
TIONAL CENTER FOR INFECTIOUS DISEASES, CENTERS FOR
DISEASE CONTROL AND PREVENTION, U.S. DEPARTMENT OF
HEALTH AND HUMAN SERVICES

Dr. SoLoMON. Thank you. Good morning. I am Dr. Steven L. Sol-
omon, acting director of the Division of Healthcare Quality Pro-
motion in the Centers for Disease Control and Prevention’s Na-
tional Center for Infectious Diseases. Thank you for the oppor-
tunity to report to you on CDC's activities with regard to the prob-
lem of infections occurring in association with the surgical implan-
tation of human tissue. As a physician and as a parent, I want to
express my sympathies to the Lykins family for their tragic loss.

An allograft is human tissue which is recovered from cadavers
and processed before being trans 1;]:lm:d;«erzl into another person. The
most common type of allograft is bone. Tendons, skin, heart valves,
and corneas are other common types of human tissue allografts.
Allografts may be lifesaving and can substantially improve the
quality of life for many patients, reducing disability and restoring
mobility or sight. The use of allografts has increased dramatically
in recent years.

As with any surgical procedure, the implantation of human tis-
sue allografts may be associated with complications, including in-
fections at the surgical site. Although rare, some of these infections
are associated with bacterial contamination of the implanted
a]loaafts, a complication that can result in serious morbidity and
death. In collaboration with the Food and Drug Administration, the
Health Resources and Services Administration, and other partners,
CDC continues to investigate reports of infections and assess the
need for possible changes in the processing and quality control
methods for allografts as a means of preventing allograft associated
infections.

As indicated, transplanted tissue is commonly obtained from
cadaveric material. After recovery from the cadaver, allografts may
be either sterilized or undergo aseptic processing without steriliza-
tion. In aseptic processing, L'aI'Ef‘hF handling ensures that no new
0 isms are introduced during the recovery of tissues from the
cadavers. Tissues may be treated with chemicals or antibiotics to
minimize intrinsic contamination, that is, bacteria that contami-
nate these tissues following death and prior to, or during recovery
of, the tissues. Thus, the tissue is not sterilized. The processing is
intended only to reduce intrinsic contamination and prevent fur-
ther contamination of the tissue.

In November 2001, CDC began an investigation after receiving
a report from the Minnesota Department of Health of a fatal case
of infection with Clostridium sordellii bacteria in a young man who
had recently received a bone cartilage allograft. C.-fmtnci:um
sordellii bacteria were identified in cultures of this young man’s
blood obtained prior to his death. Investigators at CDC contacted

1 The prepared statement of Dr. Solomon appears in the Appendix on page 44.
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the tissue bank from which the transplanted allograft had been ob-
tained and the tissue bank provided CDC with samples of non-im-
planted tissues from the same cadaveric donor. CDC laboratories
identified C. sordellii bacteria in some of these tissues. As a result
of this investigation, CDC concluded that this young man’s infec-
tion had resulted from intrinsic bacterial contamination of the
transplanted cartilage tissue.

CDC subsequently contacted the health care providers of all pa-
tients who had already received transplanted allografts from this
same donor to determine if other infections had occurred. CDC
found that tissues had been transplanted into nine patients located
in eight States. One of these patients developed an infection fol-
lowing the surgical procedure. This patient’s infection was success-
fully treated with antibiotic therapé and the patient recovered.

To follow up this investigation, CDC, in collaboration with FDA,
requested that cases of allograft-associated infections be reported to
CDC through State and local health departments in addition to the
reporting n% such cases to FDA. Cases reported to FDA were shared
with investigators at CDC and State health departments. As of
March 2003, 62 reports of allograft-associated infections had been
reported to CDC. Ninety-three percent of these infections were as-
sociated with musculoskeletal tissues. Cases of infection were re-
ported from 20 States and involved tissues that had been treated
at 12 different tissue processors. These surveillance findings have
been shared with FDA, the American Association of Tissue Banks
and others.

In addition to investigating infections associated with bacterial
contamination of allografts, CDC has investigated reports of infec-
tions caused by fungi, parasites, and viruses following transplan-
tation of organs and tissues. Examples include the transmission of
hepatitis C from a bone allograft, and transmissions of West Nile
virus and Chagas disease, a parasitic infection, following solid
organ transplantation.

DC believes that the best way to reduce the risk of infectious
ents associated with tissue transplants is to develop new meth-
ods of sterilizing tissue that do not adversely affect the functioning
of the tissue when transplanted into patients. Every effort should
be made to use suitable sterilization methods. However, if that is
not possible, every effort should be made to minimize the risk of
intrinsic bacterial infection. Recovered tissue should be cultured be-
fore suspension in anti-microbial solutions, and if bacteria com-
monly found in the human bowel are isolated, all tissue from that
donor that cannot be sterilized should be discarded.

Other public health interventions that will greatly facilitate the
prevention and control of infections associated with tissue and
organ transplantation are enhanced surveillance and enhanced
communication with clinicians. Addressing the problem of infec-
tions associated with tissue and organ transplantation is part of
the larger problem of patient safety requiring significant changes
through all parts of the health care industry.

Organizations involved in organ and tissue procurement, and
squ iers and processors of tissues must put in place assiduously-
followed procedures to assure that any risks associated with tissue
transplantation are greatly minimized, if not completely elimi-
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nated. State and Federal public health authorities must continue
to enhance their ability to collect, analyze, interpret, and dissemi-
nate information about f)utential patient safety hazards due to bio-
logical products, medical devices, and medical procedures

Clinicians and medical professionals must, with our help, in-
crease their awareness of specific patient safety problems and ful-
fill their role in reporting such problems promptly to the appro-
priate authorities so that necessary public health action can be
taken. CDC, FDA and other partners, as noted earlier, are actively
engaged in ensuring that biological products, including tissue
allografts are as safe as possible.

ank you so much for the opportunity to present this informa-

tion to you today. I am happy to answer any questions that you
may have.

Chairman COLLINS. Thank you, Dr. Solomon. Dr. Linden, wel-
Come.

TESTIMONY OF JEANNE V. LINDEN, M.D.,! DIRECTOR, BLOOD
AND TISSUE RESOURCES, WADSWORTH CENTER, NEW YORK
STATE DEPARTMENT OF HEALTH

Dr. LINDEN. Thank you. Good morning Members of the Com-
mittee. My name is Jeanne Linden. I direct the New York State
Department of Health’s Blood and Tissue Resources Program. New
York State has spearheaded development of many innovative pro-
grams and maintains an active regulatory oversight in many im-
portant areas of public health. Since infected tissue poses the risk
of pathogen transmission to recipients, oversight of tissue banking
activities is an essential component, we feel, of any comprehensive
public health regulatory program.

In addition to the well-known risks associated with viral and
prion-associated diseases, bacterial infections in recipients of
aseptically processed cadaveric tissues, and infections with emerg-
ing agents such as West Nile virus, possibly SARS, are also of
grave concern.

In New York State regulation of tissue banks began with adop-
tion of standards for hematopoietic stem cell banks in 1988, for
semen banks in 1989, and for human milk banks in 1990. In 1991,
a successful comprehensive tissue bank oversight program was de-
veloped and instituted in New York. Comprehensive rules set
standards for donor medical history assessment, and evaluation of
risk factors for disease transmission, laboratory testing, and record-
keeping to ensure the ability to track disposition of donated tissue
from donor to recipient and vice versa. These standards were for-
mulated based on the medical literature, consensus of experts in
the field, and existing standards of professional organizations such
as the American Association of Tissue Banks, the Eye Banks Asso-
ciation of America, and the American Society for Reproductive
Medicine, which at that time was known as the American Fertility
Society.

Technical requirements are in place for all human tissues in-
tended for transplantation, also for research or education, including

1 The prepared statement of Dr. Linden with an attachment appears in the Appendix on page
b55.
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cardiovascular tissue, musculoskeletal tissue, skin tissue and eye
tissue. Licensure requirements for tissue banks apply to all facili-
ties that collect, process, store, or distribute, or transplant tissue
in New York State. At present, 736 tissue banks are licensed to
operate in the State, including more than 130 facilities located out-
side the State. The table included with my written statement enu-
merates the various types of tissue banks that are licensed to oper-
ate in New York.

Comprehensive tissue banks include cardiovascular, musculo-
skeletal tissue banks, skin banks, eye banks, semen banks, oocyte
donation programs, bone marrow collection centers, umbilical cord
blood banks, human milk banks, and non-transplant tissue banks,
which is what we call tissue for education and research purposes.

In New York State, facilities that use tissues clinically, including
hospitals, ambulatory surgery centers, and even physician’s offices
are subject to tissue bank licensure as well as the specific adminis-
trative recordkeeping and quality assurance requirements. Errors
and accidents detected after distribution of tissue as well as ad-
verse events must be reported to the Wadsworth Center of the
State Health Department within 7 days of discovery, affording an-
other mechanism for effective oversight. Licensed tissue transplan-
tation facilities must report any adverse events and patients that
might be linked to the tissue.

om the very incellation of the New York licensure program staff
identified unacceptable practices going on in tissue banks. In one
case, two semen bank operators were using only themselves as do-
nors but through the use of fictitious names led physicians and re-
cipients to believe that more than a dozen donors were available
through the program. Testing and recordkeeping at this bank were
virtually non-existent. We actually needed to wind up following the
money and subpoena bank records to track that case.

Another reported incident concerned a hematopoietic stem cell
bank that transmitted the wrong component, that is the ABO in-
compatible red cells that had been removed from the bone marrow
rather than the marrow itself. Had the marrow not been retriev-
able, the patient, who had already undergone ablative therapy,
could have died as a result of a severely impaired immune system.
One surgical bone bank lost the skull flap of an autologous donor.
These cases demonstrate the crucial importance of thoroughly iden-
tifving tissues used for transplantation.

The death of Brian Lykins in November 2001 brought the inher-
ent risk of using aseptically processed allografts to national atten-
tion. This tragic event spurred an immediate investigation that has
been described by my colleague. In cooperation with State health
departments, the CDC was able to locate non-transplanted tissues
from the same donor and identify the bacterium. A second recipient
from the implicated donor also developed an infection but cultures
had not been done. I apologize, my written statement is incorrect
in that regard. They were not done. They were not negative. This
patient, fortunately, responded to antibiotic treatment.

The CDC investigation determined that CryolLife, the tissue bank
involved, at that time routinely cultured allograft tissues following
suspension in an anti-microbial solution, which was not acceptable.
Such a culturing protocol can lead to false negative results because
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of the bacteriostatic nature of certain bacteria, particularly spore-
forming anaerobes like Clostridium.

In February 2002, absent its own jurisdiction or assistance from
any other Federal agencies, CDC asked the New York State De-
partment of Health's assistance in obtaining records and seeking
additional tissue samples from the donor implicated in the Lykins
case that remained in CryoLife’s inventory, as well as records and
tissues from donors implicated in other allograft-associated infec-
tion cases. The enforcement authority of the New York State Com-
missioner of Health enabled the Blood and Tissue Resources Pro-
gram surveyors to conduct an on-site inspection of the tissue bank
where several deficiencies were noted, including the failure to per-
form recovery culture testing. The Wadsworth Center, the depart-
ment’s public health laboratory, isolated Clostridium septicum in
tissues from two donors hnpli:;cated in allograft-associated Clos-
tridium infections. No remaining tissues associated with the
Lykins case donor were found.

The department also assisted CDC in identifying potential addi-
tional cases of post-transplant allograft infections by contacting
physicians who had used tissue from implicated donors for trans-
plantation. Since confidentiality requirements prohibited us from
sharing the patient names with CDC, we needed to contact these
physicians directly.

e number of allograft-associated Clostridium infections per one
million population was found to be statistically significantly lower
in New York State com%ared to the remainder of the country; 0 vs.
0.06 per million with a highly significant p-value of 0.0009—highly
significant.

CryoLife maintained two inventories of tissue for release; one
suitable for New York State patients and a second one for patients
in other States. Tissues from only two of the implicated donors
would have met the requirements for tissue in the New York inven-
tory. Tissue from six of the donors, including the donor in the
Lykins case, would have been disqualified for distribution to New
York. This likely contributed to explaining why there were no
known cases of allograft-associated Clostridium infections in New
York. We believe that New York State regulations have played a
significant role in protecting the State’s patients from such adverse
transplant-related outcomes.

Based on our experience, we believe that a mechanism to ensure
documentation of disposition of all tissues must be established and
enforced so that donors may be traced in cases of adverse events,
and all recipient outcomes must be reviewed and followed up as
necessary. The 1985 LifeNet incident, which was discovered and re-
ported in 1991 in which numerous tissues were distributed from a
donor in the window period of HIV infection, illustrates the need
for accurate accounting for all allografts distributed by a tissue
bank and issued for transplant by the hospital. In this case, 6 of
54 distributed tissues could not be accounted for by the trans-
planting hospitals.

New York State’s rigorous requirements for licensure and record-
keeping by transplantation facilities are aimed at ensuring accu-
rate tracking to each recipient. States that operate tissue bank
oversight programs complement Federal efforts in this most impor-
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tant public health area. New York State has established a partner-
ship agreement in place with the FDA’s New York District to share
inspection documents, and other reports and documents, and mini-
mize duplicated effort.

We commend W"i—?.\ur endeavors to address this critical public
health concern. ile tissue banking is clearly in need of Federal
oversight and uniform minimum standards, any potentially delete-
rious effects of imposing overly restrictive standards on the tissue
supply, we believe must be balanced against the proven benefits of
such standards to the public health. Specifically, it is unrealistic to
expect tissue banks to %e able to guarantee the absence of contami-
nation in a donor when tissues are processed aseptically. It must
be acknowledged that since some tissues are in short méﬁ_ply, pa-
tients’ health could be adversely affected if potentially draconian
regulations further diminish the tissue supply.

The FDA’s existing rules for tissue banks and progression toward
good tissue practices represent a valuable step toward enhancing
tissue bank oversight nationwide. The established benefits of such
standards in this area are abundantly clear. The New York State
Emgram has identified several cases in which unsuitable donors

ave been rejected and recipients thus protected by adherence to
the State’s rigorous standards. However, we do remind you that
any regulatory scheme must remain flexible enough to quickly
adapt to the rapidly escalating changes in this field.

ank you very much for the opportunity to comment.

Chairman CoOLLINS. Thank you, Dr. Linden. Your testimony is
very helpful to us and I want to congratulate New York State for
coming up with a regulatory framework that has helped protect pa-
tients in your State.

There are two points in your testimony that I want to explore a
little further with you. First, I find it astonishing that Cryolife ac-
tually kept different batches of processed tissue in its supply; those
that were suitable for New York State and those that could be used
elsewhere. That may not be illegal but it certainly is questionable
that different batches of tissues are sent to a State with a good reg-
ulatory scheme than are made available to States, and that is the
vast majority of States that do not have a regulatory framework in

lace.

: Do you think that this is an isolated example or do you think
that other tissue banks may also have separate Emoedures that are
followed if the tissue is going to New York State?

Dr. LINDEN. The majority of tissue banks, the 130 licensed out-
side New York, use the same standards for everybody. They do not
have separate inventories. I cannot say whether CryoLife was the
only one. There may be a small number of others, but the majority
just meet our standards for everyone. But from a legal standpoint
we need to allow that because our jurisdiction is protecting the peo-
ple of the State of New York.

Chairman COLLINS. But in the case at least of CryoLife, CryoLife
was doing different procedures to meet your stricter standards and
thus, I would argue that the patients in New York State were at
less risk of getting contaminated tissue, as the complicated study,
which I am not sure I followed on p-values, seems to indicate. Is
that a fair statement?
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Dr. LINDEN. We believe that is the case and we believe that ev-
eryone in the United States should benefit from the same stand-
ards. We do not encourage facilities that have two different inven-
tories, but we do allow it.

Chairman CoLLINS. The second point that I want to follow up
with you on to make sure that the Committee fully appreciates
what you said is, you said in your statement that absent its own
jurisdiction or assistance from other Federal agencies, that the
CDC had to come to New York State public health officials in order
to Egnduct the investigation into Brian Lykins’ death; is that cor-
rect’

Dr. LINDEN. For Brian Lyking’ case, no, they were able to handle
that with the Minnesota and Georgia State health departments,
and it is my understanding the facility cooperated fully in the
Lykins case. It is when they got into looking into other reported in-
fections, which exceeded 25 eventually, at that point the facility
was no longer willing to voluntarily cooperate, so an agency with
authority was needed, and we in fact did have to use our subpoena
power.

Chairman CoOLLINS. But I think your point is, and I am reading
from your testimony on page 3 and it actually refers to the Lykins
case as well, that in order to get the additional samples that the
Fediia?ral Government did not have adequate authority; is that accu-
rate’

Dr. LINDEN. You probably should be asking my colleague.

Chairman COLLINS. Actually, why don’t I ask Dr. Solomon that.
Is it difficult for the CDC in a case like this where the tissue bank
is under no legal obligation to report adverse events and to cooper-
ate with you, to do the kind of tracing and careful investigation
that needs to be done?

Dr. SoLoMmoN. Yes. Throughout this investigation there was an
obvious sense of ur%;ency to identify any risks to health and safety.
From the outset, CDC was working closely with a number of part-
ner public health organizations, including the State health depart-
ments as mentioned by Dr. Linden and the FDA. At each stage of
the investiEatinn we had the npﬁnrtunjt}r to call on the resources
of these public health partners who do have the authority, the legal
authority to obtain information and materials.

We were very fortunate that Dr. Linden and her staff have a
very experienced and very proactive program so that at one point,
obtaining some documents and specimens through the resources
and capabilities of the New York State Department of Health was
the most expeditious and the quickest way of obtaining that mate-
rial. We are very appreciative of her efforts, as we are of the efforts
of the other partners, including the Minnesota and Georgia health
departments and the FDA. That kind of close collaboration is crit-
ical for all of our investigations.

Chairman CoLLINS. Dr. Solomon, you mentioned in your testi-
mony that in the course of the investigation that you discovered
that there had been tissue donation from this one cadaver that
went to nine patients in eight States; is that correct?

Dr. SoLoMON. That is correct, yes.

Chairman CoLLINS. Indeed, in just the Brian Lykins case there
are three States involved. The tissue came from a donor in Utah.
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It was processed in Georgia, and the surgery was in Minnesota. Is
that accurate?

Dr. SoLOMON. Yes, it is.

Chairman COLLINS. Does this not make a strong case for uniform
Federal regulations?

Dr. SoLoMON. We are eager to see any kind of regulation or
other type of activity which will help reduce the risks to patients.
We are very grateful that New York State has that type of regula-
tion in place.

Chairman COLLINS. One more question, Dr. Solomon, before I
vield to my colleagues. I have a list that our Committee obtained
from CryolLife of some 20 cases involving tainted tissues or allega-
tions of tainted tissues. Eighteen of these 20 ended up in some sort
of court case in lawsuits. Under the existing regulations, it is my
understanding that CryoLife has no obligation to report these 20
cases to the CDC or the FDA. Do you believe that there should be
a Federal requirement for adverse events to be reported? Should
there be mandatory reporting of adverse events by tissue banks?

Dr. SoLoMON. We have dealt with the issue of mandatory report-
ing more broadly on the patient safety front for sometime. CDC
gets most of its surveillance and other reporting through State
health departments and directly from health care providers or pa-
tients as well as health care facilities. Manufacturers and other
processors more routinely do their reporting to FDA. I think it
would be more appropriate for FDA to comment on their relation-
ship with manufacturers and tissue processors.

Chairman COLLINS. Senator Pryor.

Senator PRYOR. Thank you. Dr. Solomon, if I can follow up on
something you said a few moments ago about New York. You men-
tioned you are grateful that New York has standards in place. Are
you pretty familiar with those standards?

Dr. SOLOMON. I am not intimately familiar with New York
State’s standards specifically.

Senator PRYOR. Do you think that the New York standards
should be adopted as the national standard?

Dr. SoLoMmoN. My familiarity with the New York standards spe-
cifically are not sufficient for me to comment on whether all of
those should be adapted as national standards. Clearly, as Dr. Lin-
den testified, the New York standards do protect patients in New
York State. Specifically, whether those standards would be applica-
ble point by point federally is something that I just do not have in-
formation on at this time.

Senator PRYOR. Dr. Solomon, I know you are not completely fa-
miliar with them, but is there anything in the New York standards
which you would change, or you think is unnecessary, or that you
would strengthen? Are you aware of anything, given your limited
knowledge of them, that you would change about the New York
standards?

Dr. SoLoMON. I am not aware of them sufficiently to be able to
say specifically if there are elements that would not be adaptable.
But from what I understand from Dr. Linden, many of those stand-
ards are consistent with what both CDC has proposed and FDA
has proposed throughout this investigation.
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Senator PRYOR. That is fair. I know that you are not holding
yourself out to be extremely knowledgeable of those standards. I
understand that.

Dr. Linden, let me ask you about New York's standards. Do you
consider them the most stringent and the most thorough in the
muntlz?

Dr. LINDEN. We like to think so.

Senator PRYOR. Do you think they should be adopted as the na-
tional standard?

Dr. LINDEN. They certainly could not be adopted—the statutory
authority the FDA has is completely different from ours, so the for-
mat needs to be different. I think that certainly to the extent that
our standards capture the accepted practice in the community, jus-
tified in the medical literature, that many of those elements would
be important to be included with the FDA’s approach, and indeed
they are.

Senator PRYOR. Are you aware of any holes in the New York
standards that you think the State of New York should fix?

Dr. LINDEN. Certainly, we are always looking to improve our reg-
ulations. We, in fact, have been actively working with the associ-
ated medical schools in New York to strengthen considerably the
technical standards for the use of whole bodies in medical edu-
cation where we have had few standards in the past.

On the transplant side, certainly we continue to watch for im-
provements in technology, possible availability this summer of test-
ing for West Nile virus. We are always looking to improve. I cannot
think offhand of a specific hole, with the exception of making the
comment that we really regulate services, the people who collect
and process and distribute the tissue, and the users, which we feel
is a critical part of our program which I believe FDA might not
even be able to reach under their authority. FDA regulates prod-
ucts.

So as I said, the approach is different and they have emphasis
on certain issues like validation that is a little bit different from
our approach.

Senator PRYOR. Now walk us through that here for just a mo-
n}et,ll]'&' Explain the point you are making about the critical nature
of this.

Dr. LINDEN. We have found that the users, that is the transplant
sites——

Senator PRYOR. Now when you say users, do you mean the doc-
tors who are performing the transplant?

Dr. LINDEN. Yes, the hospitals, the ambulatory surgery centers,
and physicians’ offices that are actually transplanting or using
these tissues, to make sure that they do not get them mixed up,
which has happened, that they go to the right person, that there
is adequate informed consent. I made the point that some of these
tissues, including the type of femoral condyle used in Mr. Lykins’
surgery, cannot withstand, at the present time, the types of viral
and bacterial inactivation methods that are available, such as
gamma radiation. Maybe there will be other processes in the fu-
ture.

But some of these tissues are very valuable. If we simply elimi-
nated them, orthopedic surgeons would be very upset, and patients
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would not be able to get the type of life-enhancing surgeries they
have. But we feel that the informed consent, so that the recipient
knows the risks and in consultation with the physician can weight
those is very important. So that is one of the emphasis of our pro-
gram.

Senator PRYOR. On a typical tissue—and I know that this may
be an unfair question because there are lots of different kinds of
tissue. But how many tests are done, say on a bone that is going
to be transplanted? How many tests are done on that? Is that an
easy thing to do? Is that an expensive thing to do? What are we
talking about here?

Dr. LINDEN. Are you talking about testing of the bone itself or
of the donor?

Senator PRYOR. That is a good question. Both of those. How do
you do that?

Dr. LiINDEN. The donor’s blood, and a pre-mortem specimen is
preferable, is tested for a lot of the same things that blood donors
are tested for, plus a few more, particularly depending on what the
tissue is. A particular concern today since we are talking about
bacterial contamination, a culture of a sample taken at the time of
recovery of the tissue and before the tissue is subjected to anti-
microbial solutions is something that we require and was absent in
some of the cases that we have talked about here today. So that
would be testing of the tissue itself.

In the case of eye tissue, for example, there needs to be an anal-
ysis using a slit lamp to determine whether it is suitable for trans-
plant and that sort of thing. These are tissue-specific tests that are
done to heart valves. There are slicﬁl;;ly different things.

Senator PRYOR. Thank you, Ma Chairman.

Chairman CoLLINS. Thank you. Senator Carper.

OPENING STATEMENT OF SENATOR CARPER

Senator CARPER. Welcome. How are you? Thanks for joining us
today.

Dr. Solomon, that is a nice-looking uniform you have got on. I al-
most saluted when I came in. Are you a captain as well?

Dr. SoLOMON. Yes, sir.

Senator CARPER. I used to be a captain in the Navy. Whenever
I see your folks walking around in uniforms it brings back some
good memories. But [ was never a doctor.

I missed your testimony. I was involved in another meeting right
out in the anteroom with other doctors from Delaware who are
here. We talked about an issue, actually an issue involving medical
malpractice. The ciuestiun is whether or not that is something that
States should deal with or we should deal with it at the Federal
level. It sounds to me, Dr. Linden, you have decided in New York
to deal with the issue of handling of tissue and the safe use there-
of, try to deal with it on a State level instead of waiting for us in
Washington to come up with regulations. Is that correct?

Dr. LINDEN. Yes. We really got started in the tissue in the mid
1980’s, I think largely as a result of the HIV crisis which was par-
ticularly acute in New York and there was realg; recognition that
tissues are yet another way that infectious diseases could be
spread.
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Senator CARPER. Are there other States who have followed suit
Eir pr;tt:eded you with development of some of the kinds of regula-

ons?

Dr. LINDEN. I believe we were the first, but Florida—

Senator CARPER. It is good being first. That is a motto in Dela-
ware, it is good being first.

Dr. LINDEN. Yes, it is good to be first. Florida also has a com-
prehensive program, although it does not cover reproductive tissues
15 my understanding. California also has a law, but last I heard
their technical standards had not been adopted yet. There were
some issues there. Other States such as New Jersey do certain of
Ehe tissues. I believe ours is the most comprehensive and it was the

rat.

Senator CARPER. In my old job as Governor of Delaware I was
the chairman of the National Governors Association and I always
used to say that States ought to be laboratories of democracy, and
in some cases States will come up with a particular approach, could
be welfare reform, could be education, tl!l)at might serve as a role
model for us on a national level. Is there any reason to believe that
what you have developed in New York or in some other State could
be a role model for us, or a model for us to try to replicate at a
national level? :

Dr. LINDEN. I do not think it can be replicated as is, but certainly
many of the components can be and in fact have been. We have
shared our regulations with FDA, and [ have served on some of
their advisory committees. We have worked with them closely. As
I mentioned, we have a partnership agreement with the district of-
fice. I believe that they have in fact considered some of our sugges-
tions and incorporated them into their existing regulations and pro-
posed regulations.

Senator CARPER. Given what you have learned in the develop-
ment and implementation of your regulations, what lessons are
there for us at the Federal level, major lessons for us at the Fed-
eral level that you would like to leave me with today?

Dr. LINDEN. Certainly checking everything and not making as-
sumptions is very important. You cannot just adopt the standards
and just think that everybody is going to follow them. They might
not know about them, particularly when you are getting into regu-
lating physicians, whir:.E is actually an area we are getting into. So
that everything really needs to be verified. We think the on-site in-
spection process is very important.

Senator CARPER. How does your enforcement mechanism work?
Or do you have enforcement mechanism?

Dr. LINDEN. Yes, absolutely. Routinely, following a survey we
will cite deficiencies and usually they are correct. For egregious sit-
uations such as one that I described in my testimony of two young
men operating a semen bank using only themselves as donors, we
filed charges. We have filed charges in some cases where there are
improprieties or very severe deficiencies that are not corrected.

enator CARPER. Thanks. Dr. Solomon, I missed your testimony,
as I said earlier, and I would appreciate it if you would just take
maybe a minute or so and just recap for me the most important
things that you would want us to garner from your contributions.
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Dr. SoLoMON. Certainly. Thank you. The main issues have to do
with both our ability to conduct investigations, to follow up on in-
vestigations, and to encourage the implementation of the types of

revention measures that are in place in New York and that have
n proposed by the FDA.

Another element is the surveillance capability and the prevention
capability that goes with the public health function and with the
prevention research function that allows us to gather the kind of
information and that is so useful in following up on these kinds of
Emli*-lﬁms and implementing very rapid responses to protect public

ealth.

Senator CARPER. Do I understand that the FDA has developed
regulations of its own for our country; is that correct?

Dr. SoLoMON. Certainly FDA has proposed a set of regulations
and guidelines and I think we will be ﬁearing about that later.

Senator CARPER. What is the timeline at FDA, do you know, in
terms of accepting public comment, modifying the regs?

Dr. SoLoMON. I am not familiar with that. I am sorry.

Senator CARPER. Maybe we will find out later. Again, our thanks
to both of you for beingl here. Thanks for your contributions.

Chairman COLLINS. I want to thank you both for your testimony
and we will now turn to our third and final panel today. We have
one witness, Dr. Jesse Goodman, who will be testifving on behalf
of the Federal Food and Dru%r Administration. Dr. Goodman is the
director of the FDA's Center for Biologics Evaluation and Research.
He is also, I am told, a specialist in infectious disease and a prac-
ticing physician.

Dr. Goodman, before I have l);uu give your testimony today I so
want to acknowledge the fact that I believe you have only been in
your current position since January, so obviously this is a problem
that you inherited as opposed to created. But nevertheless, I hope
you understand how frustrating it is for me personally and for
those of us who have worked on this issue for years now, to find
that we are no closer to final regulations, or virtually no closer
than we were when I held a hearing on this issue 2 years ago. To
hear the tragedy endured by the Lykins family I know moved you
as well. So with that introduction, I would ask that you proceed
with yvour statement.

TESTIMONY OF JESSE L. GOODMAN, M.D.,! DIRECTOR, CENTER
FOR BIOLOGICS EVALUATION AND RESEARCH, FOOD AND
DRUG ADMINISTRATION, U.S. DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Dr. GooDMAN. Thanks very much, Madam Chairman, and Mem-
bers of the Committee. Thank you for the opportunity to be here
today on this important matter.

You really introduced me but just as you said, since January I
have been director of the Center for Biologics at FDA, and I am
also an infectious disease physician. So I am familiar with these
problems and in fact have been involved in treatment of individuals
who get infections after tissue transplants.

"The prepared statement of Dr. Goodman with an attachment appears in the Appendix on
page 61.
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CBER, the Center for Biologics, is the FDA center that is respon-
sible for regulating many types of human tissues and cells trans-

lanted during medical procedures. We also have some other very
important public health responsibilities in terms of blood, vaccines,
and other novel therapies. I really do appreciate and share the con-
cern of the Chairman and the Committee Members that we do ev-
erything we can in this area. Let me assure you that Commissioner
McClellan and I are very committed, while new in our roles at
FDA, to doing what we can to advance the field of tissue safety.

Also I really want to convey to the family and friends of Brian
Lykins how sorry I certainly am for their loss. As a father, I can
only begin to imagine how this has affected them. Again, while
there is nothing that I can say here that will take that away, I do
want them to understand the high level of commitment we have to
do what we can to prevent problems like this in the future.

In my testimony I am going to briefly provide some background
on human tissues and their use, discuss some of the safety con-
cerns and their evolution, and in fairness, desecribe some actions
that we have already taken under existing regulations as well as
the actions we plan to take to enhance tissue safety.

Transplantecf human tissue products have the potential to treat
or cure a wide variety of health conditions. Over the past decade,
advancing technology has expanded the therapeutic uses of tissue-
based products. As we heard from Senator Collins, it is estimated
that over 800,000 tissue transplants will be performed this year
and, fortunately, the vast majority of these have very positive out-
comes. In fact these products have dramatically increased patients’

uality of life in ways that were previously unheard of Senator
%ryur’s experience is a positive example and we would like to see
everyone have that experience and certainly that is what we are
working towards.

Cells and tissue have new uses. They can also be used in com-
binations with drugs or devices for doing things like delivering
gene therapies. So there is a lot of promise here, and there is a po-
tential to provide treatment for diseases as diverse as cancer, Par-
kinson’s disease, even diabetes and other serious conditions.

However, with the increased uses of human tissues has come a
heightened public awareness of the need for appropriate regula-
tions. During the 1980’s there were reports of multiple incidents of
transmission of the chronic neurologic disease, Creutzfeld-Jakob
disease by brain-covering allografts. A 1992 report documented
seven HIV infections occurring from a single donor. And in the
1990’s, possible transmission of Creutzfeld-Jakob disease through
corneas and eye tissues was reported.

Now most recently, and this is very relevant to the tragic case
we are hearing about today, it has become increasingly apparent
that tissues are also subject to contamination from other agents
like bacteria and fungi. These are unlike the viruses like hepatitis
and HIV which come from donors who were not aware, or from a
system that was not aware they carried a disease. These risks may
have little to do with the donor. Rather, they may relate largely to
how the tissue is handled, processed, and then tested.

As part of the FDA’s efforts to address tissue safety, in December
1993 the agency published an interim rule for human tissue in-
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tended for transplantation. This rule provided specific donor suit-
ability and testing requirements for relevant human tissues. Like
actions we had taken to improve blood safet%, FDA was acting pri-
marily to counter the transmission of HIV, hepatitis B, and hepa-
titis C. This rule also provided for the inspection of tissue banks
and the recall and possible destruction of unsafe human tissue. In
fact events that later occurred with CryoLife, as we will hear.

These efforts were part of our risk-based regulatory approach to
tissues, recognizing the importance of these tissues and maxi-
mizing benefits while minimizing risks with the whole goal in the
end being promoting public heall::i

Now I would like to report on eight areas of agency activities
since the Committee’s last hearing 2 years ago on this subject.
These include many actions taken in response to the need to help
better prevent the types of problems that led to Mr. Lykins’ very
tragic outcome.

First, the death of Brian Lykins and other reports of infections
in recipients prompted collaborative investigations by FDA and
CDC, as you have heard, and in some cases involving the State of
New York. Extensive testing at CDC implicated CryoLife tissue in
the fatal infection and other reported infections. This led to a com-
prehensive inspection of CryoLife, the tissue bank that processed
the implanted tissue.

As an urgent response to these investigations, FDA also decided
it was critical to taﬂe additional steps now, not to wait for regula-
tions necessarily, to control the threat of bacterial and fungal con-
tamination during manufacturing. In March 2002, we issued a
guidance for immediate implementation concerning requirements
for validating procedures for processing human tissues under exist-
ing regulations. This guidance and the accompanying outreach to
industry and professionals emphasized important steps believed
necessary to reduce the risk of contamination.

Second, our CryoLife inspection uncovered numerous and signifi-
cant violations of FDA regulations. You have heard some of these
today. When CryolLife failed to respond adequately to these defi-
ciencies, FDA issued an order for retention, recall, and destruction
of tissue in August 2002. This resulted in a recall of 7,913 tissue
products. Further actions by FDA and CDC resulted in the firm
committing to take appropriate steps necessary to ensure the safety
of the tissues it supplies.

Third, the FDA, which had conducted—if we go back to the year
2000—we conducted 93 tissue establishment inspections then. We
conducted 132 in 2001, increased that to 165 in 2002, and in fiscal
year 2003 plans call for conducting over 200 inspections. I am

leased to be able to report that as a result of this activity, FDA

as now inspected approximately 95 percent of the 162 registered
tissue processors. By the end of fiscal year 2003, our Office of Regu-
latory Affairs plans to have completed inspections of 487 of the 512
registered tissue establishments. This includes not just processors
but establishments that may test or ship or distribute or store tis-
sue. Again, this is about 95 percent.

These increasing activities in recent years resulted in 2001 to
2002, for example, 99 investigator reports noting compliance defi-
ciencies that warranted attention. “PE believe that these inspec-
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tions and reports are already helping to increase awareness, correct
deficiencies, and ensure that better practices are followed, includ-
ing proper practices to prevent contamination such as we have
heard about today.

Fourth, in October 2002, we created a new office, an Office of
Cells, Tissues and Gene Therapies which coordinates regulatory
and review activities for tissue products.

Fifth, the emerging challenges of chronic degenerative neurologic
diseases such as CJD and variant CJD, or mad cow disease,
prompted us to issue a draft guidance regarding appropriate donor
deferral for donors.

Sixth, very related to this, on October 22, 2002 FDA issued a
rule to classify human dura, which is brain lining, as a Class II de-
vice in order to establish controls to assure safety.

Seventh, In order to achieve a more robust surveillance system,
FDA is continuing to work with CDC to stimulate adverse event re-
Eorting and to investigate reported events. CDC, as you have

eard, has unique capabilities to conduct such surveillance. And we
are working on our own and with CDC to obtain adverse event in-
formation, including from health care databases.

Eighth, working collaboratively with tissue manufacturers and
trade and professional associations to identify new safety issues
and improve tissue practices is also an important component. With
this goal in mind, FDA has dramatically increased outreach activi-
fies in recent years in an effort to anticipate and avoid safety prob-
ems.

I should mention that this includes highly productive inter-
actions with some of the professional associations, including the
one Senator Collins mentioned, the American Association of Tissue
Banks, as well as the eye banks and re‘)mductive medicine associa-
tions. These associations have gone a long way through their vol-
untary pro%ams to imlil:nﬁng standards in their industry. Many
companies, but not CryoLife, participate in those standards.

In addition to these activities, as vou have alluded to, FDA ad-
vanced three regulatory proposals. The first rule established suit-
ability determinations for donors of human cells and tissues. The
second rule regards good manufacturing practices. And the third
rule, which became final in January 2001 required the registration
and listing of the tissue establishment. In fact this rule has already

rovided important information to direct and manage our risk-
Eased inspection activities. It is a success, I think, of the publica-
tion of this rule that we have been able to really enhance the in-
spections and reach the 95 percent of targeted folks.

Under FDA’s proposed regulations we would maintain this com-
plete database of tissue products and establishments. We would
provide more comprehensive detailed requirements designed under
good tissue practices to help assure high quality during manufac-
turing, to further helping to prevent bacterial and fungal contami-
nation.

We would require establishments to maintain complaint files and
investigate complaints, and to report adverse events and product
deviations to the FDA: issues that have been identified here. The
proposed rules would establish tracking requirements to allow the
agency to find recipients of implicated tissues if needed. The pro-
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posed rule would also augment existing requirements for screening
and testing of donors for relevant communicable diseases. This
would also help us to rapidly respond to new infectious disease
threats such as West Nile virus which is something we have been
devoting a lot of energy to in our center.

While we have made substantial progress in this effort, the donor
suitability and good tissue practice rules, as alluded to here, are
continuing under review and discussion. Given that these regula-
tions will create significant change, we want to be sure both that
they are effective and that we achieve the proper balance of en-
hancing safety and guality while not causing undue burden or com-
plexity that would inhibit the development or availability of prod-
ucts that benefit Americans. In fact we want these rules also to be
flexible enough to permit the use of new and better technologies to
do things like sterilize tissues or improve safety.

As you heard from some of the testimony, we want to be sure
that as we do these rules we do not create a situation of shortages
or non-availability of certain tissues that actually could hurt people
if they needed the tissues. So we do want to get the right balance
here.

We do believe that the extensive process of comment and input
that has taken place will help us achieve these uhjectives. We are
not sitting on this. We are actively engaged in moving forward. We
have taken significant steps to make tissues safer than they were
2 years ago.

However, and even though they are rare, tragic adverse events
like that of Brian Lykins—and as you said, it is not just an adverse
event. This is something that really affects human beings. That is
why I do this. Tragic events like this are devastating, and we are
committed to doing what we can to prevent them. When a patient
has a procedure involving a tissue product, we want to do our part
to help make sure that patient can be as confident as possible that
the product will be safe and free from any preventable risk of con-
tamination.

I have been very active working to resolve remaining issues and
I am committed to doing everything I can to help in this effort. I
would be glad to answer any questions.

Chairman CoLLINS. Thank you very much, Dr. Goodman. I guess
what I was hoping to hear from you today was that the previous
FDA officials bli’ew it and that you were going to promise me that
within a time certain we would have the regulations. I understand
you might not want to comment on the actions of your prede-
cessors, but I want to go through a bit of a timeline with you just
so you can better understand the frustration that many of us are
feeling on this issue.

The FDA's first regulation of tissue banks actually goes back to
1993. But it was in 1997 that the FDA started looking at the very
issues that we are talking about today. In May 2001, 2 years ago
almost to the day, I chaired the hearing at which your predecessor
Dr. Zoon testified. She told me the FDA was committed to com-
pleting the regulations. I thought it was imminent at that point.
There was testimony at that hearing that clearly said that the ade-
quacy of tissue supply was not a concern, and indeed when you
look at the number of transplants which has soared, some more
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than 800,000 last year alone made available in the marketplace, I
am not sympathetic to the argument that somehow the FDA regu-
lations are going to cause shortages.

When I had the hearing, as I said, 2 years ago, I got a commit-
ment from Dr. Zoon that the regulations would be issued. After re-
peated phone calls throughout the remainder of that year when
nothing happened, I wrote in February 2002 to the FDA. I ex-
pressed my frustration, the agency was taking such an inordinate
amount time to complete its work, because its work was good. It
knew what to do. It had come up with a reasonable protocol. All
we were asking was that it be made final, that it be made effective.

I asked when the regulations would be completed. The answer—
actually, I wrote again. That was in December 2001, I wrote to the
acting principal deputy commissioner. I did not even receive a reply
to that letter. In February 2002, I again wrote to FDA. This time
I received a reply 2 months later in April and the answer was, we
do not know. We do not have a date for publication and implemen-
tation of the final rules. Again, this is 5 years later at that point.

In March 2002, we had a report from the CDC after Brian
Lykins' death in November 2001 in which the CDC said, the find-
ings in this report have important implications for patient safety
and indicate that Federal regulations and industry standards on
processing and quality control methods need to be enhanced and
implemented. So here we have the CDC calling for implementation.

In October 2002, I asked Commissioner McClellan at his nomina-
tion hearing about this issue. Over and over again I have asked.
I have written everyone I can think of I have a stack of cor-
respondence. We have called. When is this going to happen? The
evidence is overwhelming that the FDA has come up with a good
approach. We have examples in three States of effective regulation.
So if there are some issues remaining, could we not look to the ex-
perience of those three States? When are we going to finalize these
regulations?

Dr. GoopMAN. I share your concern and some of your frustration
and I do appreciate it. When [ started as center director, I know
that within those first few weeks I said to staff, and when I was
able to share it with Dr. McClellan, that I thought this issue and
moving forward should be a very high priority. It is on my list of
high priorities. It is not through lack of attention right now. I do
not see a problem there.

There is a new commissioner. They are complex rules. We want
to do it right. I personally feel that the framework which has
evolved with a lot of outside input and discussion with folks like
the tissue banks, with our colleagues at CDC and the States, with
a lot of comments and input I think it is a good direction and deals
with appropriate issues in a number of areas that I would like to
see us deal with. So I am very committed to doing that. We are
working, the new commissioner and I are working actively on that
now and hope to resolve some of those issues.

For some of the reasons you have said and some of the past expe-
rience, I do not control the exact timeline and also would not want
to give you one that is inaccurate. Also, I think that we want to
come up with the right product, as I said here, to meet our common
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goals, the goals to deal with some of these areas where we could
have improved standards and regulation.

Chairman CoLLINS. Dr. Goodman, I do not doubt your personal
commitment and I do not doubt your sincerity, and 1 do not doubt
your expertise at all. But we have to act. | cannot allow more Brian
Lykins to die because we did not have regulations in place. Every
expert with whom I have consulted has told me that they believe
that had those regulations been in place and had CryolLife followed
them, we would not have had the death of Brian Lykins. That is
just so troubling to me.

Dr. GoopmaN. Right. I would like to respond to that because
those are very important points. One is that we too want to do ev-
erything we can to prevent bad outcomes from medicines, medical
procedures, and in this case from tissues. I agree with that totally.

What I do want to emphasize is that we are in agreement that
there are areas where what can be done through regulation can be
improved, and that some of those would help prevent problems like
Brian Lykins’ death. That is particularly what drives me and
makes it important. I do not want to see more of that.

But what I also want to point out is that FDA’'s actions at
CryoLife and in response to the investigation conducted in collabo-
ration with CDC where under existing regulation we did show that
in fact CryolLife was violating existing standards and rules. Our
view is not just a guidance but they were violating principles that
are there in our regulations and those are the basis of our activi-
ties.

Now, that said, there are ways in which elements of the proposed
rules provide additional layers of protection and augment that ex-
isting authority in substantive and real ways that I think could
add value to the public health process. Those are the things that
I am committed to trying to move forward.

Chairman CoOLLINS. My time on this round has expired so I am
going to yield to my colleague, Senator Pryor. But when we come
back, I am going to direct to the deposition of CryoLife in which
it said it did not have to report to the FDA of adverse events. It
did not have to follow the regulations because they were just guid-
ance and they were not effective, they were not in effect. I think
that is very troubling and should be to you as well.

Dr. GoobMAN. [ agree. We can discuss that, for sure.

Chairman COLLINS. Senator Pryor.

Senator PRYOR. Thank you, Madam Chairman. I must tell you,
Dr. Goodman, I am not really satisfied with most of your answers
today. The reason I am not is because, by and large, you have
given us answers related to process, not action. I want to know
what you are going to do to get these regs out.

Dr. GOODMAN. Again, I appreciate your concern. I am not some-
body—sometimes we have processes that we need to assure we
take the right action and to assure we get the action done.

Senator PRYOR. This has been pending at your agency for a long
time.

Dr. GoobpMaN. Right. I appreciate the frustration over that. As
I said, in answer to your second question, I have engaged the com-
missioner and his office, I am working very diligently and delibera-
tively to resolve any issues so that we can move forward on the key
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things here. So I agree with you on that. Without in any way dilut-
ing the importance of that work we need to do, I also would like
to say that it has been very important to me looking at this issue
even in the time since I have been center director to assure also
and to let you know that under our existing authority we have not
been doing nothing. We have dramatically gone out there and in-
creased inspections.

The inspectors we have out there have been trained in proce-
dures and issues related to exactly the kind of problems that led
to this tragic outcome. As a result we are seeing, for instance, more
voluntary recalls, more actions, and we believe that even our ongo-
ing actions, which are contributing to improving quality and help-
ing prevent such events.

%{: they achieve all the things that would have been achieved
under the proposed rules if they were finalized? No. For that rea-
son your comment is very important and I acknowledge and share
your interest in moving forward.

Senator PRYOR. What issues are left to be resolved at the agency
before you get these out?

Dr. GOODMAN. Again, we have just recently briefed and enga%]eid
Dr. McClellan and staff, and the commissioner, who is new, and his
staff in the commissioner’s office, on these issues. There are quite
a number of elements of these rules. It is not one single thing or
another. We want to be sure we are placing the priorities in the
right place, the things that will enhance patient safety while not
caus&ng undue burden, get the right balance here and move for-
ward.

Senator PRYOR. But specifically, what obstacles are left within
the agency to do that?

Dr. GooDMAN. I think the only obstacles are identifving issues
where those kinds of concerns are and then resolving them in a
way that can get us to the satisfactory end point. I think I do not
have a specific list here. This process has been moving forward and
quite a number of unresolved issues I think people have come up
with solutions for them.

Senator PRYOR. Is there any reason why these regulations cannot
be released in the next 90 days?

Dr. GoobMaN. [ think that we at FDA—again, I understood Sen-
ator Collins’ point of view too in terms of moving these forward. I
think we do Eave some work to do on them. Again, I am going to
work on those, and work with the commissioner on those within
the next 90 days and try to do everything we can to move forward
in a constructive way.

We are not, also, the only parties to this obviously. Everything
we do is reviewed legally wihll;jn the agency and the Department,
and at a policy level in the Department. Now we are trying, and
we plan to engage collaboratively in that process to make this more
effective and move it forward. But I agree with you. We are going
to do everything we can during the next 90 days to move things
forward. :

Senator PRYOR. Do you need any additional statutory authority
to move forward?

Dr. GoopMaNn. 1 am not aware at this time that statutory author-
ity is at issue here. We feel under the Public Health Service Act,
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in terms of protecting people from communicable diseases that we
have authorities, and that the proposed rules largely build on those
authorities. So we do feel we have the authority.

Senator PRYOR. I am interested in Senator Collins’ questions
here in a few moments about the deposition relating to CryoLife
and I would really like to hear and delve into that and know what
is said. But one question I have for you is, given the violations that
CryoLife was engaged in, and I guess has admitted to at this point
I guess, why are they still in business?

Dr. GOODMAN. I think that is a good question. What I would say
is that FDA has taken a number of actions with respect to Cryo-
Life. Included in those actions in terms of permitting them to con-
tinue to release tissue were a number of steps in an agreement
reached with them. First of all, just let me say that as I mentioned,
they were required by our action to recall a large number of their
tissues and they entered into agreement with us to take the needed
steps to assure better safety in their tissue processing.

Also during the interim period while they were taking these
steps, a number of extra safeguards were put into place through
this agreement including many of the things that CDC and Dr.
Linden from the New York State Health Department alluded to.
This includes the things we wanted to see valid, I say valid pre-
processing culture of these materials, appropriate disposition of
materials which failed, valid culturing of materials after proc-
essing, and again, appropriate disposition of material that failed,
(alnihai commitment to create and validate their own procedures to

o this.

So there was quite a significant discussion and a substantive
agreement reached in order to, what we felt was to ensure needed
elements that a safety program was in place there and that over-
came what we felt were, as | said, quite serious violations even of
the existing standards.

Senator PRYOR. I am out of time. Thank you, Madam Chair.

Chairman COLLINS. If you need additional time, feel free to pro-
ceed.

Senator PRYOR. I was just going to ask with regard to CryoLife,
as part of the agreement that the agency reached with this com-
pany, is there an ongoing monitoring to assure that the FDA has
assurance that they are complying?

Dr. GoopMaN. Yes, there are ongoing inspections, there are
meetings. So the answer is yves. We are still concerned. They have
steps in the right direction, but these interim procedures are still
in place in terms of the additional culturing and other procedures
with their materials. But they have taken steps. Those steps are
not finished, and we are going to watch this carefully as this goes
forward. We are quite concerned about this.

Just getting back to the availability issue, this is one area where
we did hear from a number of surgeons and others who use certain
of their products for what they felt were essential and lifesaving
issues. Part of what we did with CryoLife was make sure—this
again addresses Senator Collins and the Lykins family comments.
Part of what we did in CryolLife was work with them to be sure
that users were also informed about some of these issues with their
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products and could themselves help make an informed risk-benefit
situation in the situation they are in.

Again, I think we have taken substantive action in this case. But
again, as I said, I think some of the components of the proposed
rules will, we hope, prevent and better deal with future situations
like this.

Senator PRYOR. Madam Chairman, I will make this the last
question. You mentioned a minute ago that you still have some
concerns about CryoLife. They are taking some steps. They are not
completely there yet. Yet the agency is allowing them to still be en-
gaged in the business. Why not force them to clean it up first be-
fore they re-enter the business?

Dr. GOODMAN. There are two components to that. One is, because
they have not completely finished all their progress on the various
things in their agreement with the agency, they are taking addi-
tional steps that would not normally be required in terms of these
outside cultures and oversight and agreements of what they will do
in response to these cultures with us. So there are additional meas-
ures in place to provide assurance that these kinds of problems are
dealt with. So that is the first component of that.

The second is just to state—and I do not want to equate these
problems with all problems observed in all FDA inspections or
whatever, but in most cases there are different kinds of levels of
concerns and observations in different kinds of inspections, and
very frequently when FDA makes observations of concerns like this
a company will move quickly to correct those in a manner that
gives us assurance that the product is safe and will remain safe.
In this case some of those steps have been taken but not all, so
there is a need to have additional steps in place.

Senator PRYOR. Thank you.

Chairman COLLINS. Thank you very much, Senator Pryor.

Dr. Goodman, CryoLife was well aware of problems related to in-
fections of some of the tissue that it was providing long before Mr.
Lykins died in November 2001. The corporation’s internal reports
reflect that in May 1998 the company received a report from a sur-
%en:n indicating that a patient had a problem with an allograft.

ultures indicated the growth of Clostridium bacterium. The pa-
tient then required the removal of the allograft due to continued
problems with infection. In the year 2000 there were at least six
complaints to CryoLife regarding bacterial infections. In 2001 there
were 10 complaints at least regarding bacterial infection, and one
of hepatitis C transmission from an allograft. I mentioned earlier
that I have a list of 18 lawsuits that have been filed against the
company as a result—each case involving tainted tissues.

Now the details of each of these complaints vary but there is
clearly a pattern indicating a problem. There is one common nota-
tion made by a CryoLife employee on each of the complaint reports.
I want to quote it to you. It says, “orthopedic allografts are not
classified as medical devices as defined by FDA regulations and
therefore are not reportable.” So CryoLife was all too aware that
the serious problems that had been reported by surgeons, and other
health care providers to the company did not have to be reported
under current FDA regulations.
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Should it not be mandatory for tissue banks to report adverse
events such as these to the FDA?

Dr. GOoODMAN. I would like to see reporting of adverse events
that the tissue banks and processors are aware of to the FDA. I
think it could be helpful, as you allude to, in identifying problems
ahead of time, and it is an element of the proposed rules. I agree
with you.

I cannot comment on the motivation or anything like that, but
you are right. And not just adverse events. It 1s important that an-
other component of what has been proposed is that complaints are
investigated and records kept of those complaints. So even if some-
thing is felt not by a comdljany or a surgeon even not to be due to
a graft or some other medical procedure, it is information that can
be helpful to FDA who may have information from other compa-
nies, other sectors of industry to identifying a problem. It might not
even be a problem at one company. It might be a problem with
something being done elsewhere.

So we do feel this is information that is helpful. It has been help-
ful in helping make other kinds of medical products safe. So I
share your desire that we have such information and that we get
it in an effective way.

Chairman CoOLLINS. Again, [ think that proposed requirement for
mandatory reporting just makes good sense and needs to be put
into effect. That is not a complicated requirement to put into effect.

Dr. GoopMAN. Frankly, I think a lot of the issues about com-
plaints, etc., these are good quality practices that irregardless of
the FDA any good company should be following. But I agree with
you, we cannot always count on that.

Chairman CoOLLINS. After Brian Lykins died his family filed a
lawsuit against CryoLife and during that process, as I alluded to
earlier, an executive of the company was deposed. During his depo-
sition he made reference to the fact that the FDA had not imposed
final regulations regarding what industry practices should be, but
instead had issued what he called only non-binding guidance. Does
it trouble you to learn that a tissue bank like CryoLife, which
clearly does not follow ideal practices, is citing the FDA’s failure to
issue regulations as a defense?

Dr. GooDMAN. Of course it troubles me. One comment 1 would
make is it is not infrequent for firms under FDA investigation or
with whom actions have been taken that a firm might not like, it
is not uncommon for them to question those actions or question the
authority for those actions. Everybody loves us.

Irrespective of those kinds of comments I would say that we be-
lieve or we would not have taken the recall action, that we have
clear and strong legal authority to do that irregardless of their
comments. I am disturbed by their comments and I want to do ev-
erything we can to be sure that people do not believe that and to,
in the ways we need to, enhance our activities, but I do not hu}'
that.

Chairman COLLINS. When FDA did its inspection and issued a
form 483, FDA inspectors noted 12 objectionable conditions identi-
fied at CryoLife. CryoLife’s written response to the FDA does chal-
lenge FDA's authority. When questioned about that in the deposi-
tion the executive said, “there was a guidance document issued.
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They were not formal regulations. They were opinions, and they
were not in effect at the time.”

One of my frustrations is I do not want there to be any doubt
about your authority. I do not want a bad actor to be able to tie
the FDA up in court because you have not gone through the final
steps of issuing all the regulations. We neeg to clear this up. We
need to end any doubt about your authority. We need to have clear
regulations in place, and I believe the FDA has the right approach.

It is interesting that in the 6 years that these proposals have
been pending, it is not as if FDA has proposed changing them in
any formal way. In fact the American Association of Tissue Banks,
the American Red Cross have endorsed the regulations. We need
to get on with the job.

Dr. GoobpMAN. I hear dvnu and I appreciate those comments. I ap-
preciate all of them and I understand your concerns. I do want to
emphasize that while CryoLife may have questioned our authority
in this case, this authority is the interpretation of the chief counsel
of the FDA and the actions of the FDA, and we do not think there
is question about authority in this case. That does not in any way
mean that many of the proposals in the proposed rules are not
helpful, will not help industry do a better job, will not help FDA
do a better job. That is what we want to aim for, Dr. Mcglellan
and I, helping industry and the FDA do a better job to help make
tissues safer. | agree with that.

Chairman COLLINS. Dr. Goodman, I do want to thank you for
coming today. I appreciate the fact that you sat through the entire
hearing so that you heard firsthand the Lykins family testimon
which I am sure you will agree that the death of their son is suc
a tragedy. If by acting to implement these regulations the FDA can
prevent future cases%ike Brian Lykins, or future cases of disease
and infection, we need to help you get that job done. If there are
obstacles I ask aﬁajn for FDA to come to us. That was a request
that Senator Durbin and I made 2 years ago. If there is some new
statutory authority that you need, as Senator Pryor asked you
about, or if there are more resources, come to us. But let us get
the job done.

I hope I have from you today, or else I will not let you go, a com-
mitment, a personal commitment to work with us to get these regu-
lations, which I view as absolutely vital to public health, imple-
mented without further delay.

Dr. GoobMaN. First of all, thank you. I am personally committed
and will make a commitment to you to do everything that I can
and is within my power, which is not, as you know, everything in
the world. But I will do everything I can that is within my power
to move this forward. This is a high priority to me.

I think as we look at the proposed rules and as I work with Dr.
McClellan and the commissioner’s office we really do want to iden-
tify for sure what are the key things that we can do and we need
to do to help improve safety here and move those forward. So I am
giving you my commitment that I am going to do everything I can
to try to do that.

Chairman CoOLLINS. I thank you for that commitment and you
can be assured that I am going to hold you te it. I know again that
you have only been on the job for a short time, but working to-
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gether I am convinced that we can make a difference in this area.
Again, thank you for being with us this morning.

%)r. GoODMAN. Thank you.

Chairman COLLINS. Before adjourning the hearing, I also want
to say a special thank tﬁnu to the Lykins family. Steve, Leslie, and
Tammy spent time with me in my office yesterday as well as hav-
ing talked to the staff. I am so impressed and moved by their cour-
age and their determination to make something good out of the
very worst tragedy that any family could suffer through. I just
want to publicly again thank them for their courage anu:i=r for their
commitment, and to assure them that we will continue to work on
this impnrtant issue.

I also want to thank my staff for its hard work. I am optimistic
today that we are going to move forward, but I felt that way ex-
actly 2 years ago, so this is an issue we will continue to follow.

ge hearing record will remain open for 15 days for the submis-
sion of questions or any additional materials. I want to thank my
colleague, Senator Pryor for sharing his personal experience and
for being here for this hearing. The Committee hearing is now ad-
journed.

[Whereupon, at 11:56 a.m., the Committee was adjourned.]



APPENDIX

The Lykins Family Statement
Stave

In September of 2001, our son Brian had orthoscopic surgery to remove a bone
chip in his knee. It went very well. Afterwards, Dr. Mulawka, the surgeon, showed
us pictures of Brian's knee, which revealed a quarter-sized divot in the bone. He
told us that Brian should have follow-up surgery in order to prevent future arhritis
in his knes. He also explained that a piece of bone from a cadaver would be
used in the procedure and told us about the effort and testing that went into
ensuring the donated bone tissue would be clean and safe. It was supposed lo
be a routine surgery, one that Brian could have a lived a completely normal life
without. In other words, it was a strictly a preventative and elective procedure.
The recovery from the procedure was expected to take a little longer than the
previous one, but no one expected any significant complications.

On Wednesday, November 7", Brian had the follow-up surgery, which went well.
Dr. Mulawka told us that Brian might become a little sick from the medications

and possibly expenence more pain than the previous surgery, but, otherwise, the
recovery should go well.

After the operation, Brian was experiancing a lot of pain. He had a horrible
headache, upset stomach and fell like he was bumning up. The nurses, however,
said his temperature was normal. The doctor decided to keep him ovemight for
observation. Leslie and | drove home to Willmar for the night.

We did not expect any complications, so | left for work the next moming and was
schedulad to work in Minneapolis for the next five days.

Leslie

After Steve left, | drove to St. Cloud Hospital to pick up Brian. When | got there |
found he was sick to his stomach and in excruciating pain. The pain pack the
doctor had inserted into his knee during the operation wasn't working. The
purpose of the pain pack was to administer medication directly to the knee to
heip control the pain.

After Brian was released from the hospital, | drove him to the SL Cloud
Ornhopedic Clinic where they removed the pain pack. Brian was originally
scheduled to go to the doctor on Friday, the following day. but the doctor thought
he could wail to see Brian until Monday moming. So, ingtead we drove lo my
home in Willmar where Brian stayed with me ovemightl. Throughout the evening
Brian bagan to feal better. His knee was still sore and he felt warm al fimes, but
otherwise felt fine,

(39)
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On Friday morning, Brian woke up feeling much better. Of course, his knee was
still sore, which was to be expected. That afterncon, he said he felt well encugh
to go home. At his home, he rested, ate and drank a bit, used the exercise
machine and occasionally iced his knee. His recovery was going exactly as we
thought it would. That evening, we walched a movie together and he told me that
he felt fine and if | wanted to go home, | should, which | did.

On Saturday, | had previous plans to be out of the house most of the day, so |
was up early. Brian called me, told me he felt fine, and asked some questions
about when he was supposed to take his medication. He said his leg was still
sore, but otherwise felt fine. | then went out, retumed home at about 5 p.m. and
called Brian. He told me he had been sick to his stomach for a while, which we
had expected. | told him | would come over to his house after | took care of a few
things, and he said that was fine. | got to his house about 6 p.m. As soon as |
arrived, | realized that he was in worse shape than he had let on. He was
throwing up and told me he almost passed out twice walking to the sink. He

. complained about feeling warm, but he did not feel warm to the touch.

| called Dr. Mulawka's office right away and got the answering service. They told
me they would call the doctor and have him call me back. Shortly after, someone
else from the clinic called. When | explained how Brian was feeling, he told me to
change the dosage on one of the medications, which was the likely culprit of his
stomach problems. Brian told me he would like to spend the night at my house;
so, we packed up some of his things and started to drive to my house, which was
only two and a half miles away.

On the way, Brian said he would like to stop at the hospital and have them check
him out. We got to the emergency room about 8 p.m. When the nurse and doctor
on duty examined Brian, they suspected that he was simply dehydrated and put
him on an IV. | think they also gave him something in the IV to help settle his
stomach. He still complained about "burning up” and stripped off his shirt and
blankets, but he still did not register a fever. Brian also complained about his
knee hurting but the nurse could not find any unusual swelling, redness or hot
spots. A couple of times he doubled over with an upset stomach before the
medication seemed to help him. The nurse and doctor thought he would feel
better once he was more hydrated from the IV. His vital signs seemed to be
okay. The doctor also ordered chest x-rays and had blood drawn. After that was
done, Brian was back in his room and resting better. No one seemed alarmed
about anything and they told us that he could go home soon. Brian finally
appeared to be dosing off to sleep. | was tired and told the nurse that | would go

out into the emergency waiting room to get some rest. At that point, it was about
1am.

| was in the waiting room for about fifteen to twenty minutes when someone
came in and told me to come right away. Brian had suddenly taken a tumn for the
worse. He had been moved to a larger room in the ER where several people
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were anxiously working around him. He was awake. After a few minutes, a doctor
told me that Brian"s vital signs had changed all of a sudden and they were trying
to find out what was wrong. Then the doctor asked me if there was anyone in
town who | wanted to call to be with me. | began to worry. He told me that |
should call my husband who, thankfully, was in Minneapolis and not on a trip. |
called Steve and the doctor explained to him that he should come to hospital
immediately, that things didn’t look good for Brian. | hadn't expected any of this
when | brought Brian to the hospital. We thought he was just dehydrated and

nauseous from the strong medicine. The doctors were now planning to move him
to the intensive care unit.

| made my way to the ICU when Brian was being wheeled into a room. The
doctor was trying to ask Brian questions. He answered in short statements. We
hadn't been in the room long when Brian had a convulsion. He sat straight up
and gave a loud, long groan. | think that's when he went into a coma. The
doctors and nurses got me out of the room and attended to Brian. Some time
passed and a nurse came and got me and brought me back to Brian's room. |
wasn't in there for long before he had another convulsion. It appeared as though

he stopped breathing until the doctor put some sort of respirator on him. | was
then led back to the waiting room.

Steve got the hospital about 4 a.m. The doctor filled him in on Brian's condition

and told him that they weren't exactly sure what was happening, but that it was
life threatening.

Steve

Brian was in a coma when | got to the hospital. His blood pressure had been at
zero for several hours. All the organs in Brian*s body were failing. His heart was
the last organ to fail and at 6:21 a.m. on November 11", our son died.

Shortly after Brian's death, we leamed that the tissue put into his knee was
infected with a deadly bacteria. This infected tissue was allowed to be implanted
in Brian's knee due to several industry and government failures.

1. There were no federal guidelines for the automatic rejection of high-risk
cadavers. The cadaver that supplied the tissue for Brian's operation
should have been rejected for at least 2 reasons. First: He died due to
suicide so the time of death was uncertain. Second: The body was
allowed to remain un-refrigerated for at least 19 hours before tissue
harvesting began.

2. Cryolife procedures for preparing the tissue to make it clean and safe
were flawed.
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The Center for Disease Control began an investigation into the cause of Brian's
death because two other men from the same area died within about 1 week of
each other after having routine knee surgery. One of the men had his surgery in
the same hospital as Brian. The CDC found the other two men died from blood
clots. They did not have cadaver tissue put into their bodies. Their knee
operations were completely different from Brian's. However, due to the presence
of the deadly bacteria found in Brian's body, the CDC continued with a lengthy
investigation into the cause of our son's death.

Over the next 6 months | talked on a regular basis with Dr. Kainer from the CDC
who was running the investigation. | could not believe the things that | was
hearing about the tissue industry as a whole and Cryolife in particular. How
could a medical industry in the United States of America be allowed to operate
like this? A medical industry allowed to operate with little or no state and or
federal regulation, how could this be? The FDA had known about the problems
in this industry for years and for some reason was dragging its feet in bringing
about the necessary regulations. The CDC had clearly defined the problems in
this industry and the FDA would do nothing about it.

It became very clear at that point that the CDC had no power to bring about
change in this industry and the FDA was not going to do its job. Cryolife was
going to continue to operate in the unsafe manner that caused the death of our
son. So at that time we decided to bring a lawsuit against Cryolife. The purpose
of our suit was to bring about change in this company and this industry. Money
was never the motivation for the suit; it was only the vehicle that would get
people to pay attention. We did not sue Dr. Mulawka, and we did not sue the
hospital. We only sued the people responsible for Brian's death because they
would not fix the problems on their own. All we ever wanted was for the people
involved in Brian's death to learn from what happened and fix the problems. It
became clear that Cryolife and the FDA would not fix the problems without the
lawsuit. Less than 30 days after we filed the suit, the FDA shut Cryolife down
due to their unsafe practices. Unfortunately, there are still no federal regulations
to prevent companies like Cryolife from operating in unsafe ways.

One and a half years after Brian's death, the FDA is still only proposing
regulations for the tissue industry. Nothing has changed! The tissue industry
can still operate anyway they want, with little or no federal regulations. What is
taking the FDA so long? In our lawsuit, we listed seven areas of meaningful
reforms that are needed in this industry.

1. REJECT HIGH RISK CADAVERS

o Diseased Cadavers i.e. cancer, meningilis

o Ower 70 years old

o Cadavers un-refrigerated over 10 hours

o Suicide Cadavers
2. TESTING OF TISSUE WHEN CADAVER IS RECEIVED
3. STERILIZE TISSUE BEFORE DISTRIBUTION
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4. DISCARD CADAVER IF ANY CONTAMINATION FOUND
5. MANDATORY REPORTING OF CONTAMINATION TO:
o Federal Agencies
o End User Doclor
6. CERTIFICATION OF CADAVER HARVESTING PERSONNEL
o Uniform Basic Qualifications
o Uniform Training
7. MANDATORY ANNUAL PROCEDURE/INVENTORY AUDIT

Had these reforms been in place at the time of Brian's operation, our son would
not be dead and many other people would not be dealing with some Very serious
medical conditions. How much longer is it going to take the FDA to do its job and
bring the tissue industry into the 21* century? This industry has been allowed to
operate like something out of the Wild West for too long. Too many people have
had their lives ruined and too many people have died. We need reforms and
reguiations in this industry now, not someday. There is no question that the
tissue industry is necessary and important for the advancement of quality of life,
however, there is no need for it to operate in such a dangerous manner.
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Good morning, Madam Chairwoman and Members of the Committee. | am Dr. Steven
L. Solomon, Acting Director of the Division of Healthcare Quality Promotion in the
Centers for Disease Control and Prevention's (CDC) National Center for Infectious
Diseases. Thank you for the opportunity to report to you on CDC’s activities with regard
to the problem of infections occurring in association with the surgical implantation of

transplanted human tissue.

Intreduction

An allograft is human tissue, which is recovered from cadavers and processed before
being transplanted into another parson. The most common type of allograft is bone.
Tendons, skin, heart valves and comeas are other common types of human tissue
allografts. Allografts may be life saving and can substantially improve the quality of life
for many patients, reducing disability and restoring mability or sight. The use of
allografts has increased dramatically in recent years. In 1999, tissue banks in the
United States distributed approximately 650,000 musculoskeletal allografts, compared
with 350,000 in 1990.

As with any surgical procedure, the implantation of human tissue allografts may be
associated with complications, including infections at the surgical site. Although rare,
some of these infections are associated with bacterial contamination of the implanted
allografts, a complication that can result in serious morbidity and death. The findings
associated with CDC investigations of allograft-associated infections have important
implications for patient safety. In collaboration with the Food and Drug Administration
(FDA), the Health Resources and Services Administration (HRSA), and other partners,
CDC continues to investigate reporis of infections and assess the need for possible

changes in the processing and quality control methods for allografts as a means of
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preventing allograft-associated infections.

As indicated, transplanted tissue is commonly obtained from cadaveric material. After
recovery from a cadaver, allografts may be processed by either sterilization or aseptic
processing without sterilization. In aseptic processing, careful handling ensures that no
new organisms are intreduced during the recovery of tissues from the cadavers.
Tissues may be treated with chemicals or antibiotics to minimize intrinsic contamination,
that is, bacteria that contaminate these tissues following death, and prior to or during
recovery of the tissues. Thus, the tissue is not sterilized—the processing is only
intended to reduce intrinsic contamination and prevent further contamination of the

lissue,

Sterile processing involves the use of aseptic techniques during the recovery of lissue
followed by treatment of tissue to eliminate contamination with bacteria, and other
microorganisms such as mycobacteria, viruses, fungi, and spores. Gamma irradiation
and use of ethylene oxide were historically used to sterilize tissues for the presence of
microorganisms. Gamma irradiation at high dosages affects the biomechanical
properties of the tissue, rendering some tissues nonviable. Although ethylene oxide
sterilization does not affect the biomechanical properties of the tendon, it is associated
with other complications following transplantation, such as inflamation at the site of
implantation. Because of these inherent problems with gamma irradiation and ethylene
oxide, maost transplanted tissues obtained from cadavers has been processed
aseptically rather than sterilized. However, because of the small but finite risk of
potentially life-threatening infection from such lissues, new tissue sterilization methods,

such as low temperature chemical sterilization, have been developed.
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CDC Investigations Summary

In November 2001, CDC began an investigation after receiving a report from the
Minnesota Department of Health of a fatal case of infection with Clostridium sordellii
bacteria in a patient in Minnesota who had recently received a bone-cartilage allograft.
A few days after surgery, the patient developed pain in the knee that rapidly progressed
to shack; the patient died the following day. The laboratory found C. sordelfii bacteria in
cultures of the patient’s blood obtained prior to his death. Investigators at CDC
contacted the tissue bank from which the transplanted allograft had been obtained, and
the tissue bank provided CDC with samples of non-implanted tissues from the same
cadaveric donor. CDC laboratories identified C. sordellii in some of these tissues. As a
result, COC concluded that the infection in the patient in Minnesota resulted from
intrinsic bacterial contamination of the cadaveric cartilage tissue. CDC subsequently
contacted the healthcare providers of all patients who already received transplanted
aliografts from this same donor to determine if other infections had occurred. CDC
found that ten tissues had been transplanted into nine patients located in eight states.
One of these patients developed an infection following the surgical procedure. The
CDCI/FDA investigation showed that intrinsic bacterial contamination was possible
because the allografts in this case had been processed aseptically before being sent
out from the tissue bank but not sterilized.

In June 2002, CDC was asked to assist in the investigation of an increased rate of post-
operative surgical site infections in patients at an outpatient surgery facility in California.
CDC determined that the increased rate of infection was associated with patients who
underwent specific types of orthopedic procedures in which an allograft implantation
was used. Although intrinsic contamination of allografis was not shown to be the only

cause of the infections associated with this increased rate of infection, all of the infected
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palients had received aseptically, as opposed to sterile, processed allografts—by far the
most commonly used procedure. None of the patients who received autografts
(transplants of the patient’s own lissue) or allografts that had been sterilely processed

developed infection.

In addition to investigating infections associated with bacterial contamination of
allografts, CDC has investigated reports of infections caused by fungi, parasites, and

viruses following transplant of organs and tissues.

Investigations of non-bacterial contamination

Hepatitis C

In June 2002, a physician reported to the Oregon Deparment of Health Services a case
of acute hepatitis C in a patient that had received a patellar tendon with bone allograft
from a donor approximately 6 weeks before the onset of his iliness. No detectable
antibody to hepatitis C virus (anti-HCV) had been found in the donor's serum at the time
of his death in October 2000. The ensuing investigation conducted by CDC and Oregon
Department of Human Services confirmed that the donor, aithough antibody negative,
was infected with hepatitis C virus (HCV) as determined by positive results of testing for
HCV RNA and was the probable source of HCV infection in at least eight recipients of
organs or tissues from this donor. Although transmission from anti-HCV negative tissue
donors probably is rare, determining the frequency of transplantations from such donors
and the risk for transmitting HCV to recipients will be useful for evaluating the benefits
and limitations of additional prevention measures such as nucleic acid testing to detect

HCVW RMA among organ and tissue donors.

West Nile Virus
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In August 2002, several recipients of organs from a common donor developed fever
with mental status changes. CDC, FDA, the Georgia Department of Public Health, and
the Florida Department of Health conducted an investigation. This cluster represents the
first recognized transmission of West Nile virus by organ transplantation. Findings from
this and concurrent investigations have prompted FDA guidance to the blood industry to
reduce the risk of transmitting West Nile virus infection through transfusions.
Additionally, FDA. is working with the blood and medical diagnostics industry to speed
development of West Nile virus screening tests. CDC has strongly encouraged
clinicians to report West Nile virus-infected patients who develop symptoms within 4
weeks after receiving organ/tissue transplantation or blood transfusions, or within two
weeks after donating blood, organ, or tissue. Prompt reporting of these cases will assist
in withdrawal and retrieval of potentially infected tissues and blood products and will
help define the epidemiclogy and clinical significance of West Nile virus-related

transmission through transplanted organs and transfused blood.

Chagas Disease

On April 23, 2001, a physician notified CDC of an acute case of Chagas disease.
Chagas disease is an infection caused by the parasite Trypanosoma cruzi. Itis
estimated that 16-18 million people are infected with this parasite. In parts of Latin
America, of those infected, an estimated 50,000 die each year. Chagas disease
following solid-organ transplantation has occurred in Latin America, where Chagas
disease is endemic, but had not been reported previously in the United States. This
investigation identified three cases in the United States of T. cruzi infection associated
with transplantation of cadaveric organs from a single donor. The doner, who had
previously resided in an area in which Chagas’ diseases is endemic, had antibodies to

T. eruzi, which supported the conclusion that he had bean infected with this parasite.
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CDC and the scientific committees of the Organ Procurement and Transplantation
Metwork/United Network for Organ Sharing, are reviewing what steps to take with
regard to the feasibility of laboratory testing of potential organ donors for T. cruzi

infection.

Prevention Measures

Prevention of infections from transplanted tissues and organs requires both careful
screening of donors and careful adherence to specific guidelines for processing and
quality control measures such as culturing tissues before processing. Ultimately, CDC
believes that the best way to reduce the risk of transmission of infectious agents
associated with lissue transplants is to develop new methods of sterilizing tissue that do

not adversely affect the functioning of the tissue when transplanted into patients.

As noted previously, both sterilization methads commonly in use (ethylene oxide and
gamma irradiation), although effective even against bacterial spores such as those
found in the Minnesota case, have associated technical problems. MNonetheless, the
potential risks associated with the transplantation of aseptically processed tissues
suggest that existing sterilization technologies used for sterilizing allografts, such as
gamma irradiation, or new technologies with increased effectiveness against bacterial

spores should be considered whenever possible.

Every effort should be made to use suitable sterilization methods; however, if that is not
possible, every effort should be made to minimize the risk of intrinsic bacterial infection.
Recovered tissue should be cultured before suspension in antimicrobial solutions, and if
bacteria commonly found in the human bowel are isolated, all tissue from thal donor

that cannot be sterilized should be discarded. Culture methods need to be validated to
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ensure that residual antimicrobials in the treatment solution do not result in false
negative culture results. Performing both destructive and swab cultures should be
considered. Recommended time limits for tissue retrieval should be carefully followed,
since the risk of intrinsic bacterial contamination increases the longer the delay between
the donor's death and the recovery of the tissue for transplantation. After a tissue bank
or tissue pracessor receives a report of potential allograft-associated infection,
remaining tissue from that donor should not be released until it is determined that the
allograft is not the source of infection. Tissue processors should promptly contact public
health authorities and health-care providers of recipients of tissue from the same donor
implicated in an allograft-associated infection. In these cases, a sample of non-
implanted tissues from that donor that were processed using the same processing
method as the implicated tissues should be cultured by an independent laboratory using
a validated method.

Public Health System Responses
Other public health interventions that will greatly facilitate the prevention and control of
infections associated with tissue and organ fransplantation are enhanced surveillance

and enhanced communication with clinicians,

As part of the Minnesota investigation, CDC, in collaboration with FDA, requested that
cases of allograft-associated infections be reported to CDC through state and local
health departments, in addition to reporting of such cases to FDA. As well, cases
reported to FDA were shared with investigators at CDC and state health departments.

As of March 2003, CDC had received reports of 62 allograft-associated infections.

Ninety-three percent of these infections were associated with musculoskeletal tissues,
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Cases of infection were reported from 20 states and involved tissues that had been
treated at 12 different tissue processors. One lissue processor was associated with
45% of all reported infections. These surveillance findings have been shared with the

American Association of Tissue Banks, FDA, and others,

Public health surveillance is critical to our ability to improve patient safety by preventing
post-surgical complications such as allograft-associated infections. We cannot
investigate problems, identify their causes, and implement control measures if we have
not detected them. CDC surveillance data come from state and local health
departments, as well as directly from healthcare providers and from patients, particularly

from patients when a cluster of cases is heavily covered in the media, as in this case.

Although both CDC and FDA do receive reports of post-surgical infections that may be
associated with contaminated tissues and organs, both agencies are currently working
to enhance their ability to capture this much-needed information. Most reports are
received through passive surveillance, which relies on the ability of alert clinicians to
recognize a particular problem and their awareness of their role in reporting it to the
appropriate public health authority. Passive surveillance systems, while less costly,

often provide incomplete information and fail to ¢capture many cases that occur,

By contrast, active surveillance uses a variety of methods to maintain communication
with potential reporting sources to increase the completeness and accuracy of
surveillance information. Through CDC’s ongoing partnership with FDA, and with the
cooperation of the tissue banking industry, CDC has continued to receive reports of post
surgical complications associated with allograft transplants, some of which appear to be

consistent with allograft-associated infections. As indicated earlier, reporting of
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allograft-assaciated infections increased significantly in the period following publication
of the Morbidity and Mortality Weekly Report article describing the first case in
Minnesota. The frequency of reports has declined in recent months: whether this is
because fewer cases are occurmning or because fewer cases are being reported is a
question that can only be answered by active surveillance. CDC has had effective
active surveillance systems for monitoring healthcare-associated infections for over
thirty years, through systems such as the National Nosocomial Infections Surveillance
Systemn. However, these systems have been limited in scope due to the significant
burden on reporting sites of maintaining highly standardized and labor-intense detection

methods and being assiduous in the completeness of their reporting.

By making use of advances in information technology, CDC is developing a greatly
enhanced healthcare-based surveillance system called the National Healthcare Safety
Network (NHSM). The NHSN will integrate, expand and improve successful public
health knowledge management systems that consist of data analysis, feedback of
health care institution-specific data, and linkage of data with guidelines and educational
materials for health care providers. By connecting clinicians and other healthcare
professionals to FDA and CDC guidance, to information about specific syndromes, such
as allograft-associated infections, and to public health authorities, this system is being
designed to complement the reporting function and quickly provide prevention and

response information to the user.

NHSN is being designed to be a principal means for hospitals and other healthcare-
institutions to collect and manage and report patient safety information in collaboration
with CDC, other federal agencies, and state and local public health autharities. The
NHSHN will be a fully integrated compeonent of CODC’s Public Health Information Network
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and adhere to the standards of CDC’s Mational Electronic Disease Surveillance System.

Conclusion

Addressing the problem of infections assaciated with blood, tissue and organ receipt is
part of the larger problem of patient safety, requiring significant changes thraughout all
parts of the healthcare indusiry. Organizations involved in organ and tissue
procurement, and suppliers and processors of tissues must put in place assiduously
followed procedures to assure that any risks associated with lissue transplantations are
greatly minimized if not eliminated. State and federal public heallh authorities must
continue to enhance their ability to collect, analyze, interpret, and disseminate
information about polential patient safety hazards due to biological products (including
blood, tissue and organs), medical devices, and medical procedures. Clinicians and
medical professionals must, with our help, increase their awareness of specific patient
safety problems and fulfill their role in reporting such problems promptly to the
appropriate autharities so that appropriate action can be taken. CDC, FDA, and other
partners, as noted earier, are actively engaged in ensuring that biolegical products,

including tissue allografts, are as safe as possible.

The recent report by the institute of Medicine (IOM) entitled, Microbial Threats to Hezlth-
Emergence, Detection, and Response recognized thirteen individual factors contributing
to the emergence of microbial threats. These investigations highlight one of these
factors identified by the [OM, “the role of advances in medical technologies, such as
blood transfusion and organ transplants, [that] have created new pathways for the

spread of certain infections.”

Thank you very much for your attention. | will be happy to answer any guestions you

may have.

TDC Hesponse Infeciions Helated to Human Tisue T ransplantation May 14, 2083
Senate Governmental Affairs Commities Page 10




55

Testimony by
Jeanne V. Linden, M.D., M.P.H.
Direcior, Blood and Tissue Resources

Wadsworth Center
Mew York State Department of Health

Good moming, members of the Committee on Governmental Affairs. My name is Dr.
Jeanna Linden. | direct the New York State Depariment of Health's Bload and Tissue
Resources Program. Mew York State has spearheaded development of many innovative
programs and maintains aclive regulatory oversight in many important areas of public health,
Since infecled tissue poses the risk of pathogen transmission to recipients, oversight of tissue
banking activilies is an essential component of any comprehensive public health regulatory
program. Known risks include transmission of human immunodeficiency virus, hepatitis B and C
viruses, human T-lymphotropic virus type |, rabies, Creutzfeldi-Jakob disease, syphilis, group B
strepltococcus, and other sexually transmitted diseases such as gonorrthea, Chiamydia,
Mycoplasma, Trichomonas and herpes. Bacterial infections in recipients of aseptically
processed cadaveric tissues and infections with emerging agenls, such as West Nile virus, are
also of grave concem.

In New York State, regulation of lissue banks began wilh adoption of slandards for
hemalopoietic stem cell banks in 1988, for semen banks in 1989, and for human milk banks in
1990. In 1991, a successful comprehensive tissue bank oversigh! program was developed and
instiwien  Cornprehensive rules set standards for donor medical history assessmer! and
evaluation of risk factors for disease transmission, laboratory testing, and record keeping to
ensure the ability to track disposition of donated tissue from donor to recipient and vice versa.
These standards were formulated based on the medical iterature, consensus of expers in the
field, and existing standards of professional organizalions such as the American Association of
Tissue Banks, the Eye Banks Association of America, and the American Society for
Reproduclive Medicine. Technical requirements are in place for all human tissues intended for
transplantation, research, or education, including cardiovascular tissue, musculoskeletal lissue,

skin tissue, and eye lissue.
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Licensure requirements for tissue banks apply to all facilities that collect, process, store,
distribute, and/or transplant tissue in Mew York State. Al present, 736 tissue banks are licensed
to operate in the slate, including more than 130 facilities located outside the state. The attached
table enumerates the varous types of lissue banks licensed o operate in New York State.

Comprehensive tissue banks include cardiovascular and musculoskeletal tissue banks,
skin banks, eye banks, semen banks, cocyle donation programs, bone mamow collection
centers, umbilical cord blood banks, human milk banks, and nontransplant tissue banks. In New
York State, facililies that use lissues clinically, including hospitals, ambulatory surgery centers
and physicians® offices, are subject to tissue bank licensure, as well as specific administrative,
record keeping, and quality assurance requirements. Errors and accidents detected after
distribution of tissue, as well as adverse events, must be reported to the Wadsworth Center
wilhin seven calendar days of discovery, affording another mechanism lor effective oversight.
Licensed lissue ransplantation faciliies must report any adverse evenis in patienis that might be
linked to thi;t lissue.

From the very inception of the Mew York licensure program, staff identified unacceptable
practices in lissue banks. In one case, two semen bank operalors were using only themselves
as denors, but, through the use of fictitious names, led physicians and recipients to believe that
mare than a dozen donors were available through the program. Testing and record keeping at
thiz bank were virtually nonexistenl. Another reporied incident concemed a hematopoielic stem
cell bank that transplanted the wrong component -- the ABD-incompatible red cells that had
been removed from the bone marmrow, rather than the marmow itself. Had the marmow not been
refrievable, the patient, who had already undergone ablative therapy, could have died as a result
of a severely impaired immune system. One surgical bone bank lost the skull lap of an

autologous donor. These cases demonsirale the crucial importance of thoroughly identifying
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lissues used for transplantation.

The death of Brian Lykins in November 2001 brought the inherent risk of using
aseptically processed allografts to national attention. This tragic event spurred an immediate
investigation by the Naltional Center for Infectious Diseases of the U.S. Genters for Dissase
Control and Prevention (CDC). In cooperation with state departments of heaith, the COC was
able to obtain non-transplanted tissues from the same cadaveric donor whose musculoskeletal
lissue was transplanted into Mr. Lykins and identified the pathogen bacterium Clostridium
sordellii in some of the lissues. Ten tissues had been transplanted into nine patients located in
eight states. A second recipient of tissue from the implicated donor also developed an infection,
but cultures for anaerobic bacteria, including C. sordeflii, were negative. This patient fortunately
responded to antibiotic treatmant.

The CDC investigation determined thal CryoLife, the lissue bank involved in these cases,
routinely cultures allograft tissues following suspension in an antimicrobial solution. Such a
culturing protocol may lead to false negative results because of the bacteriostatic nature of
certain bacteria, particutarly spore-forming anaerobes like Clostridium.

In February 2002, absent its own jurisdiction or assistance any from other federal
agencies, COC asked the New York State Department of Health's assistance in obtaining
records and seeking additional tissue samples from the donor implicated in the Lykins case that
remained in CryoLife's inventory, as well as records and tissues from donors implicated in other
allograft-associated Clostridium infection cases. The enforcement autherity of the New Yark
State Commissioner of Health enabled Blood and Tissue Resources Program surveyors to
conduct an onsite inspection of the tissue bank, where several deficiencies were noted,
inciuding the failure to perform recovery culture testing. The Wadsworth Center, the

Department's public health laboratory. isolated Clostridium septicum in tissues from two donors
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implicated in allograft-associated Closinidium infections.

The Department also assisted COC in identifying polential additional cases of post-
transplant allograft infections by contacting physicians who had used tissue from implicated
donors for transplantation. Since we were not able to share patient names with COC because of
patient confidentiality restrictions, we contacted the physicians involved directly.

The number of allograft-associated Clostridium infecticns per ane million population was
found to be significantly lower in New York State, compared to the remainder of the country (0
vs. 0.06, p=0.0009). CryolLife maintained bwo inventories of tissue for release: one for New York
patients and a second one for patients in other states, Tissues from only two of the implicated
donors would have met the requireaments for tissua in the New York inventory; tissue from six of
the donors would have been disqualified for distribution to Mew York. This likely contributed o
explaining why there were no known cases of allograft-associated Closindium infections in New
York. We believe that Mew York State regulations have played a significant role in prolecting the
state's patients from such adverse transplant-related outcomes,

Based on our experience, we believe that a mechanism to ensure documentation of
disposition of all tissues must be established and enforced so that donors may be traced in
cases of adverse events, and all recipient outcomes reviewad and followed up as necessary
The 1985 LifeMet incident, in which numerous tissues were distributed from a donor in the
window period of HIV infection, illustrates the need for accurate accounting of all allografts
distributed by a tissue bank and issued for transplant by the hospital. In this case, six of 54
distributed tissues could not be accounted for by the transplanting hospitals. New York State's
rigorous requirements for licensure and record keeping by tissue transplantation facilities are
aimed to ensure accurate tracking of tissue to each recipient.

States thal operate tissue bank oversight programs complement federal efforts in this
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most important public health area. New York State established a partnership agreement in
place with the Food and Drug Administration's New York District to share inspection documents
and reports, and minimize duplicated effort.

We commend your endeavors to address this critical public health concern. While tissue
banking is clearly in need of federal oversight and uniform minimum standards, any potentially
deleterious effects of imposing overly restrictive standards on the tissue supply must be
balanced against the proven benefits of such standards to the public health. Specifically, it is
unrealistic o expect tissue banks to be able to guarantee the absence of contamination in a
donor when tissues are processed aseplically (not microbially inactivated). It must be
acknowledged that since some tissues are in short supply, patients' health could be adversely
affected if potentially draconian regulations diminish that lissue supply.

The Food and Drug Administration's existing rules for tissue banks and progression
toward current good tissue practices represent a valuable step toward enhancing tissue bank
oversight nationwide. The established benefits of standards and oversight in this area are
abundantly clear. The Mew York Slate program has identified several cases in which unsuitable
donors have been rejected and recipients thus protected by adherence to the State's rigorous
standards. However, any regulatory scheme developed must remain flexible enough to adapt
quickly o escalaling changes in this fisld.

Thank you for this opportunity to comment on this area of vital public health significance.
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NEW YORK STATE DEPARTMENT OF HEALTH
WADSWORTH CENTER

Blood and Tissue Resources Program

Tissue Banks Licensure by Category

Type of Tissue Bank Number of Licenses

In-State | Out-of-State Total

Comprehensive Tissue Banks 117 103 220
Eye Banks B 17 23
Reproductive Tissue Banks 44 22 66
Semen only 12 17 29
Oocytes/embryos only 3 1] 3
Semen and oocytes/embryos 29 5 34
Hematopoietic Stem Cell Banks 35 16 51
Human Milk Banks 1 1 2

Other (Musculoskeletal, "

Cardiovascular and Skin Banks) 31 47 78
Limited Tissue Procurement Services 10 3 13
Transplantation Facilities 268 0 268
Tissue Storage Facilities 3 18 21
Insemination Sites 171 o 1
Nontransplant Anatomic Banks 64 13 77
Total** 604 132 736

® Includes 17 “aubdlogous” Insuws banks
= Calegones are naot mutualy exclusive: theralfoce, ROt ane Rl Sadive.
Bday 9, 2003
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INTRODUCTION

Good moming Madam Chairman and Members of the Committee. Thank you for inviting the
Food and Drug Administration (FDA or the Agency) to participate in this heanng on human
tissue. [am Dr. Jesse L. Goodman, and since January 2003, 1 have been the Director of the
Food and Drug Administration’s (FIDA or the Agency) Center for Biologics Evaluation and
Research (CBER). 1am also a practicing physician and a researcher specializing in infectious

diseases,

CBER is the FDA Center responsible for regulating many different types of human tissue and

cells transplanted during various types of medical procedures. CBER also regulates blood,

vaccines, and many other therapies.

1 specifically mention blood because, although the challenges it presents are different from
tissue, there are nonetheless similantics in terms of the nsks of infectious disease transmission
associated with these products.  Some of the same approaches that have been used successfully
to improve the safety of blood are also being used to make tissue safer. Examples include donor
suitability, performing approprate testing, assuring that matenals are processed and shipped

properly, and monitoring adverse events.

Tissues derived from humans present unique challenges. The risks of transmitting infection can
be significantly reduced, but not completely eliminated. While we mﬁstantly strive to increase

the safety of blood, tissue and other products that we regulate, no medical product or procedure
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is one hundred percent safe. Education, training and appropriate regulation are important

measures we employ to help reduce risk.

I'want to thank the Chair and members of this committee for your continued interest in a topic
that affects the lives of so many people. 1also want to convey to the family and friends of
Bryan Lykins just how sorry [ am for their loss. 1 know there is nothing 1 can say today that will
ease their pain, but I do want them to know that my colleagues and I at FDA are committed to

making tissue transplants as safe as possible prevent such tragedies in the future.

BACKGROUND

The term “tissue” covers many products transplanted for medical uses, such as skin replacement
following severe bums, tendons and ligaments to repair injuries, bone replacement, and corneas
to restore eyesight. Tissue transplantation is a rapidly growing industry. The number of
musculoskeletal tissue transplants increased from approximately 350,000 in 1990, to more than
800,000 in 2002.

Transplanted human tissue products have the potential to treat or cure a wide variety of health
conditions. Ower the past decade, advancing technology and improved techniques have
expanded the therapeutic uses of tissue-based products. For example, we have seen significant
advances in tissues to treat severe burn victims. These products have dramatically increased
patients’ qualify of life in ways that were previously unheard of. In addition to their important
uses to restore and improve a variety of functions, these new techniques also hold the potential to
provide therapies for diseases such as cancer, Parkinson’s disease, hemophilia, anemia, diabetes,

z
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and other serious conditions. Cells and tissues can also be used in combination with drugs or

devices, and to deliver genes for gene therapies.

Many cellular and tissue products are regulated by FDA as biological products under both the
licensing provisions of the Public Health Service (PHS) Act and the Federal Food, Drug, and
Cosmetic (FD&C) Act. Several categories of human tissue used for transplantation are
regulated as medical devices under the 1976 Medical Devices Amendments, including heart
valves, dura mater (the brain covering) and some demineralized bone products. Most human
tissues for transplantation, as defined in Title 21, of the Code of Federal Regulations (CFR) Part

1270, are regulated under the Agency's authority to prevent the transmission of communicable

disease, section 361 of the PHS Act.

FDA has three primary goals with respect to human tissues: (1) to prevent the spread of
communicable diseases; (2) to ensure that safety and efficacy is demonstrated for celiular and
tissue-based products that are also drug, biological, and medical device products; and (3) to help
enhance public confidence in these products so that, where appropriate, they can fulfill their
great potential for saving and improving lives. We seek to accomplish these goals in a manner

that will not discourage the development of new products.

With the increased use of human tissue has come a heightened need to ensure greater tissue
safety and minimize the potential risks. Developments in the 1980s and 1990s prompted FDA
to examine its approach to tissue safety. Several incidents illustrate the risks of infectious
disease transmission when adequate precautions are not taken. During the 1980s, there were
reports of multiple incidents of transmission of the degenerative neurologic disorder, Creutzfeld-

3
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Jakob Disease (CJD), by dura mater allografts. A 1992 report documented that seven people
were infected with HIV through transplantation of organs and tissue from a single donor. In the
1990, possible transmission of CJD through comeas and eye tissue was reported and in 1999 a
patient died from cardiac arrest during surgery to remove an infected corneal transplant. The
probable source of the infection was contamination of the media used to store the comnea. Just
last year, despite donor testing, there were three confirmed organ recipients and six probable
tissue recipients who were determined to be infected by hepatitis C from a single donor’s tissues.
Tissues are also subject to contamination from other agents such as bacteria and fungi. These
risks may have little to do with the doner; rather, they may relate to how the tissue is handled,

processed and tested,

The overall risk of disease transmission through tissue transplantation is believed to be very low.
However, more tissue transplants are taking place each year. Over 800,000 tissue transplants
occurred in the past year. The public expectation for tissue safety is high and, as a result, FDA

15 taking steps to better understand, detect, prevent, and act upon threats to tissue safety,

As part of FDA's efforts to address tissue safety, in December 1993, the Agency published an
nterim rule for Human Tissue Intended for Transplantation (21 CFR Part 1270). This rule
provided specific donor suitability and testing requirements for human tissues, including bones,
musculoskeletal, skin, and ocular tissue. Like our actions to achieve blood safety, FDA was
acting swiftly to counter the transmission of three serious disease agents: HIV, hepatitis B and
hepatitis C. This rule also provided for the inspection of tissue banks and the recall and possible

destruction of unsafe human tissue. When the final rule was published on July 29, 1997, a
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guidance document on donor screening and testing was published to accompany and update the
rule.

When the Agency put the 1997 tissue rule and guidance in place, FDA developed a plan to
address ussues in a more comprehensive, but not unduly burdensome manner. The goal of this
plan was to improve protection of the public health without imposing unnecessary restrictions on
research, development, or the availability of new or existing products. 'We believe this will lead
to safer and more efficient development of human cells, tissues, and cellular and tissue-based
products, while increasing public confidence in those products. We designed our risk-based
regulatory approach to tissues recognizing the importance of life-saving and life-improving
tissues. This risk-based approach is intended to promote tissue safety in a manner intended to

maximize benefits while minimizing risks.

RECENT DEVELOPMENTS

As you know, on May 24, 2001, my predecessor appeared before this committee at a hearing on
the practices of the tissue bank industry, Let me report on Agency activities since that hearing
in eight major areas, some of which are in response to FDA and CDC investigations into

Mr. Lykins® case.

1. Bacterial Contamination and FDA Guidance on Validation of Procedures for
Processing Human Tissues
The death of Brian Lykins and other reports of infections in recipients prompted

investigations by FDA and CDC. Extensive testing at CDC implicated CryoLife tissue in
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the fatal infection and other reported infections.  This led to a comprehensive inspection of

CryolLife, Inc. (CryoLife), the tissue bank that processed the implanted tissue,

As an urgent response to these investigations, FDA decided that it was critical to take
additional steps to control the threat of bacterial and fungal contamination during tissue
manufacturing. Therefore in March 2003, FDA issued guidance for immediate
implementation conceming the validation of procedures for processing human tissues. This
guidance and the accompanying outreach to industry and professionals emphasized the
important steps that we believe are necessary to reduce contamination risks. We believed
that it was important that all of the tissue industry, and not just a single company, enhance

their procedures to avoid the problems experienced at CryoLife.

2. Confinuing CryoLife Investigation and Recall
The ongoing CryoLife inspection uncovered numerous, significant violations of FDA
regulations. When CryoLife failed to respond adequately to the deficiencies noted during
the inspection, FDA issued a Wamning Letter to the firm. Again, the firm did not commit to
all of the comrective actions FDA believed were necessary.  On July 15, 2002, CDC informed
FDA that it had received 54 reports of allograft-associated infections, almost half of which
were associated with CryoLife implants. In response, FDA issued an Order for Retention,
Recall, and Destruction to the firm on August 13, 2002. The order resulted in the recall of
7,913 tissue products. Further actions by FDA and CDC resulted in the firm committing to
take the appropriate steps necessary to ensure the safety of the tissue it supplies. Under the
Order, on September 5, 2002, FDA and CryoLife entered into an agreement designed to
ensure that tissue the firm distributes would be free of contamination. The most recent

[
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inspection of CryoLife was performed in early February 2003, Some improvements were
noted, but significant work lies ahead. FDA continues to monitor the firm and to work with

the company as comrective actions are implemented.

Inspections, Field Training and Enforcement Activities

A lynchpin for assuring the safety of tissues is assuring that tissue manufacturers and
distributors are handling tissue appropriately and useing validated procedures to prevent
contamination, FDA inspectors, organized under the Office of Regulatory Affairs (ORA),
are the Agency’s eyes and ears for assuring that proper procedures are in place and are being
followed. Where appropriate, information from FDA inspections can and will be used to
take enforcement action. However, it is preferable, wherever possible, to work with

manufacturers to build quality into their procedures in an effort to prevent safety problems.

Working closely with ORA, we have upgraded and expanded our inspection activities. In
fiscal year (FY) 2002, FDA held two extensive training sessions for the district investigators
who perform tissue establishment inspections. Ower 80 investigators were provided with
detailed information on current and pending tissue regulations. To encourage consistent and
effective inspections, FDA also published an updated compliance program guide in March of
2003, to assist our investigators and tissue establishments understand what will be addressed

in a tissue establishment inspection. Training sessions for investigators are also planned for

FY 2003 and FY 2004.

In FY 2001, FDA conducted 132 tissue establishment inspections, of which 51 resulted in the

issuance of an FDA Form 483 report listing observations by an inspector of compliance

7
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deficiencies or violations. In FY 2002, FDA conducted 165 inspections, and 48 of these
resulted in the issuance of a Form 483 report. FDA plans to conduct over 200 inspections in
FY 2003. These activities have resulted in 10 regulatory actions, including a mandatory
recall order (CryoLife). There has also been an increase in recall activity, and most
significantly the number of Class I recalls where there is a reasonable probability of serious
adverse health consequences for recipients. In FY 2002 there were 10 Class I recalls

compared to only one in FY 2000.

FDA Creates New Office

In October 2002, FDA created the Office of Cellular, Tissue, and Gene Therapies (OCTGT)
to consolidate regulatory and review activities for tissues, cellular and tissue-based products,
gene therapies, and xenotransplantation products. This office includes experts in molecular
and cell brology, viral and nonviral gene therapy vectors, nucleic acid chemistry and
genomics, proteomics, developmental and reproductive biology, stem cell biology and
physiology, tissue and organ regeneration and medical and pharmacology/toxicology.
OCTGT evaluates potential shortages to help assure the continued safe supply of needed
products. This office works with CDC, NIH and other appropriate organizations to develop
standards and methods for cellular therapies and participates in inter-center focus groups for
collaborative reviews. Through this centralization of activity and expertise, FDA is working
more effectively with our agency partners, conducting outreach, and regulating tissue

products to achieve a safe and adequate supply.
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5. Updating Donor Deferral Criteria to Respond to New Threats
In addition to laboratory testing, a critical component of enhancing the safety of tissues is
excluding donors who may pose a higher risk of ransmission of infectious diseases. The
emerging challenges of prion diseases [such as CJD and variant CJD (vCID)], for which
there currently are no practical laboratory tests, pose a particular challenge, especially for
nervous system tissues. Because of our concem about the potential transmission of these
diseases by transplantation, implantation, infusion, or transfer of human cells, tissues and
cellular, and tissue-based products (HCT/Ps), FDA issued guidance on June 14, 2002,
regarding deferral critenia for donors potentially at risk of developing and transmitting these
diseases. We published this draft guidance to present our current thinking about preventing
the potential transmission of this disease by deferring donors with possible exposure. FDA
intends to issue another draft guidance document for public comment that would include
recommendations to screen and test donors for relevant communicable diseases other than

CJD and vCJD, and combining both draft guidance documents into one final guidance of that

time.

6. Dura Mater Proposed Rule
On October 22, 2002, FDA's Center for Devices and Radiological Health (CDEH) published
a proposed rule to classify buman dura mater as a Class [l device. Class [ means we know
enough about the device category to establish controls for reasonable assurance of safety and
effectiveness. A draft guidance document was published on the same day to support the
proposed classification.  The 90-day comment period for the proposed rule and the draft

guidance document ended on January 21, 2003. The comments are currently under review.
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7. Collaboration with CDC and Others
As I have discussed, incidents of infectious disease transmission by human tissue are not
routinely reported. Current regulations do not require facilities to report incidents to FDAs
MedWatch system, though voluntary reporting sometimes occurs. To date, only a limited
number of adverse events relating to tissue have been reported to MedWatch. In order to
achieve a more robust surveillance system, FDA is working with CDC to stimulate adverse
event reporting and to investigate reported events. CDC has unique capabilities to conduct
such surveillance and FDA is exploring ways to obtain adverse event information from CDxC,

as well as other health care delivery databases.

8. Training, Meetings and Outreach Activities
Working collaboratively with tissue manufacturers to identify new safety issues and improve
tissue practices is critical to the success of our mission. With this goal in mind, FDA has
dramatically increased outreach activities in recent years in an effort to anticipate and avoid
safety problems. An addendum is attached to this testimony that describes the training,
meetings, and outreach activities that FDA has conducted with tissue establishments,

inspectors and professional organizations.

ENHANCED TISSUE SAFETY

FDA is committed to protecting public health by promoting greater safety of tissues used in
transplantation. Greater assurance of safety in transplanted tissue will also be critical to public
acceptance of this technology. The recent reports of serious bacterial contamination in tissues

and West Nile Virus transmitted through blood and organ donors underscore the need for a
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strong infrastructure to prevent and respond to new threats of tissue safety. In addition to the

activities I have just described, FDA has advanced three regulatory proposals.

The first rule, proposed on September 30, 1999, would establish suitability determinations for
donors of human cellular and tissue-based products. The second rule, proposed on January 8,
2001, would require manufacturers to follow current good tissue practices (GTP). The third
rule, which became final on January 19, 2001, requires the registration and listing of tissue
establishments.

FDA's regulations could enhance prevention and response in several ways:

» For the first time, a complete database of human cell, tissue, and cellular and tissue-based
product establishments and products would be maintained. This would significantly
increase the efficiency of FDA inspection and monitoring, and the effectiveness of

communication about nisks and related findings.

¢  Our proposed GTP rule would provide more comprehensive, detailed requirements
designed to prevent bacterial and fungal contamination of tissues through appropriate

manufactunng methods, facilities, and controls to enhance industry compliance.

s To prevent injuries and deaths, tissue manufacturers and FDA must identify, and rapidly

respond to adverse events, particularly tissue contamination.

= Tracking requirements would make it possible for the Agency to quickly find recipients
of implicated tissue. This would belp ensure that when a risk is identified a timely and

appropriate response can procecd.
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* Requirements to screen and test donors for “relevant communicable diseases” would
facilitate rapid implementation of new tests to detect emerging discase threats. This
would enable us to rapidly respond to new infectious disease threats such as West Nile

Virus as they emerge and as interventions become available to reduce risk,

FDA is committed to assuring the safety of tissues, and we are continuing to move forward to
accomplish that goal. We also want to acknowledge the American Association of Tissue Banks
(AATB) and other professional organizations for their work in publishing standards for tissue
banks and advancing the safety of tissue transplants.

CONCLUSION

Hundreds of thousands of tissue transplants occur annually. Most of these are successful and
free of adverse events. The future of tissue and tissue-based technology is promising.
However, tragic events such as Mr. Lykin’s death indicate that we must continue to do more,
FDA will continue to improve tissue safety and refine our approach as new technologies and
products become available. In addition to the proposed regulations, we have significantly
increased inspections, oversight and outreach, even as we advance new regulations. The
Agency continues to hold workshops and public meetings on issues affecting human cellular and
tissue products to identify the need for guidance and to promote regulatory compliance in order
to facilitate the development and availability of safe tissue products. FDA is committed to
preventing the transmission of communicable diseases to ensure the safety and effectiveness of

cellular and tissue-based biological and medical device products. When a patient has a
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procedure involving a tissue product, we want to do our part to make sure that patient can be as
confident as possible that the product will be as safe and free from any preventable risk of

contamination,

Commissioner McClellan, my staff, and I look forward to working with the Committes both now
and in the future to address tissue safety and ensure the Agency is taking all needed steps to
prevent injuries and illnesses associated with contamination of tissues. [ will be glad to answer

any questions.

13
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ADDENDUM

OUTREACH / WORKSHOPS / MEETINGS

Publications:

L

Wells MA, “FDA Proposed Oversight of Human Reproductive Cells and Tissues
used in ART, American Infertility Assoe. - In-Focus, Spring 2002

Lazarus EF: Adoptive immunotherapy, the Food and Drug Administration and you: a
regulatory approach to donor lymphocytes. Cytotherapy 4:5,
449-449, 2002

Lazarus EF, Browning J, Norman J. et al: Sustained decreases in platelet count

associated with multiple, regular plateletpheresis donations. Transfusion 41, 756-
761, 2001

Lazarus, EF and Klein HG: Apheresis, In Rich RR, Fleisher TA, Shearer WT et al
(eds): Clinical Immunelogy, 2™ Ed. Harcourt Publishers, London, 2001

Solomon RR, contributing author to: Lanza R, Langer R, Vacanti J (ed) Principles of
Tissue Engineering, 2™ Edition. Chapter 65 — “Regulatory Considerations,” KB
Heliman, RR Solomon, C Gaffey, CN Durfor, JG Bishop, Academic Press, San
Diego. 2000

Lazarus EF and Klein HG: Hemapheresis and cellular therapy. In Hoffman R, Benz
EJ, Shattil SJ et al (eds): Hematology: Basic Principles and Practice, 3 Ed.
Churchill Livingstone, New York, 2000

Wells MA - “Overview of FDA Regulation of Human Cellular and Tissue-Based
Products,” Food and Drug Law Journal, Volume 52, No.4, October 1997

Wells MA, “The Regulatory Reach of FDA: A Novel Plan,” Regulatory Affairs
Focus, Volume 2, Issue 9, September 1997

General/Ongoing Interactions with Industry:

FDA presentations/participation at American Association of Tissue Banks (AATB)
and Eye Bank Association of America (EBAA) Annual and Mid-year Meetings
FDA presentations/participation at AATB Reproductive Tissue Council Meetings
FDA presentations/participation at Food and Drug Law Institute (FDLI) and
Regulatory Affairs Professional Society (RAPS) meetings
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FDA presentations/participation at American Society for Reproductive Medicine
(ASRM) annual meetings

FDA site visits to tissue establishments

FDA consultant to the CDC/Industry Task Group developing the model certification
program for embryo laboratories under the 1992 Fertility Success Rate and
Certification Act

FDA liaisons to ASRM’s, National Coalition for Oversight of Assisted Reproductive
Technologies (NCOART)

FDA haisons to AATB Standards and Medical Advisory Commuttees

FDA liaisons to EBAA Medical Standards Committee

FDA liaison to American Association of Blood Banks (AABB) committee for
Hematopoietic Progenitor Cell Standards

FDA liaison to AABB committee for Umbilical Cord Blood Standards

FDA liaison to AABB commitiee for Cell Therapy Standards

FDA liaison to joint professional organization work group for drafting Hematopoietic
Progenitor Cell Product Circular of Information

FDA liaison to NCCLS immune cell functional assay work group

Meetings within the HHS/FDA:

4/17/03 Biologics Cadre conference call
4/9/03 HHS Advisory Committee on Organ Transplantation (ACOT)
Working Group

Meetings with other Federal/State Agencies:

2003 Multiple meetings with CDC re: SARS

2002-2003 Meetings with HRSA re: Vaccinia

2002 Multiple meetings with CDC and HRSA re: WNV

5/03 Federal Interagency Work Group on Hematopoietic Stem Cells

5/03 Meeting with WHO regarding cell and tissue regulation

3/01 Meeting with Health Canada, Rockville, MD, to discuss the
Regulation of Human and Xeno tissues

6/98 Meeting with Japan Health Science Foundation

1998-2002 Multiple meetings of the DHHS Interagency Task Force on

Assisted Reproductive Technology (FDA, DHHS, CDC, CMS)
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1998 CDC - Multiple meetings on coordination of reproductive tissue

issues

1997 Trilateral meeting between US, Canada, Mexico- Mexico City

997 HRSA - Discussion of regulation of pancreatic islet tissue

9/97 New York State Dept. of Health - Meeting with Dr. J. Linden on
coordination of Tissue Bank Inspections

7197 Federal Trade Commission - Discussion of Stem Cell Promotion

Specific Events with Industry:

4/26/03 FDA invited speaker at the Northeast Regional Meeting of the
Association of Reproductive Managers to discuss FDA s proposed
regulation of assisted reproductive technology clinics.

4/22/03 FDA Presentation on “Science-based Testing for Biologics™ at the
National Research Council, Roundtable on Biomedical
Engineering Materials and Applications

4/21/03 FDA Presentation at the Defense Advance Research Projects
Agency (DARPA) on “FDA Regulatory Framework for Cell and
Gene Therapy, including Engineered Tissues”

4/1/03 Keystone Symposia

3/28-31/03 AATB 7" Annual Spring Meeting, “Bacterial Culturing of Human
Tissue Allografts: AATB Interaction with FDA and CDC” and
“Infections Reported to be Associated with AATB-Accredited
Entities: A Panel Discussion™

2/03 CBER Biologics Response Modifiers Advisory Committee
Meeting on Hematopoietic Stem Cell Transplantation

12/02 Scheduled site visit at the Shady Grove Fertility Center

11/18/02 National Coalition for Oversight of Assisted Reproductive
Technologies (NCOART) Meeting

11/9/02 University of Kentucky — Developing a Compliant Practice: The

FDA comes to ART
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11/1/02

11/02

11/02

11/02

11/02

10/21-25/02

10/16/02

921102

S/18-19/02

8/02

6/02

6/02

5/9102

3/24-26/02

1/02
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Workshop on Development of Donor Screening Assays for West
Nile Virus — ASRM participation

FDA discussion with CAP staff concerning companson of
standards with GTP proposed requirements

Workshop on Development of Donor Screening Assays for West
Nile Virus (both blood and tissues discussed)

FDA Presentation at the AATB QA Woarkshop, New Orleans
Part 15 Hearing on Combination Products

FDA/ORA/CBER Tissue Traiming Course for FDA Inspectors
Human Tissue Establishment Inspection Training Course
ASRM Annual Meeting: FDA Update

FDA invited speaker to the 3™ Annual Embryology Summit
Conference at the Mayo Clinic, Rochester, Minn, To discuss
FDA’s proposed regulation of embryology laboratories.

FDA/NIH/DHHS Workshop on Evidence Based Assisted
Reproductive Technologies

AATB/FDA Workshop on Bacterial Contamination

TSE Advisory Committee — Validation of Procedures to Prevent
Contamination and Cross-Contamination with TSE Agents;
presentation of draft guidance on CID~CID

FDA invited speaker at the 4™ International Donor Registry
Conference in Oslo, Norway, to discuss FDA’s proposed
regulatory framework for Hematopoietic stem cells.

CBER Biological Response Modifiers Advisory Committee
meeting on Ooplasm transfer

AATB 6® Annual Spring Meeting — FDA Presentation on
“Microbial Contamination and Cross Contamination Concerns
During Processing of Tissue, an FDA Perspective™

TSE Advisory Committee—CID/VCID risk in tissue donors



12/01

11/28/01

10/01

§/29/01
6/01
5/3/01
4/16/01
10/3/00

8/14-15/00

8/2/00

2/10/00

2000

11/17-19/99
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C!EER Biological Response Modifiers Advisory Committee on
Risk Factors for Infectious Disease Transmission by Artificial
Insemination

FDA Presentation at the AATB QA Workshop, Tempe, AZ

Workshop at RAPS Annual Meeting — Human Reproductive Cells
and Tissues

FDA'’s Tissue Reference Group Workshop

FDA Presentation at the EBAA Annual Meeting, Tucson, AZ
FDA/EBAA Meeting regarding GTP Issues

FDA/ASRM Meeting — GTP Proposed Regulation

RAPS Meeting

Workshop: Unrelated Allogeneic Cord Blood Banking and
Transplant Forum

Open Public Meeting - Human Bone i]bugraﬁ‘. Manipulation and
Homologous Use in Spine and Other Orthopedic Reconstruction
and Repair

CDC Donor Suitability Workshop

FDA/ASRM Meeting Concerning the Donor Suitability Proposed
Regulation

Tissue Engineering course

AATB QA Workshop, New Orleans, LA - FDA Review of Tissue
Bank Inspections; Status of Required Serology Testing; Update
Regarding Proposed Regulations

ASRM - Presentation - FDA Update on Regulation of
Reproductive Cells and Tissue.

EBAA - Presentation on Registration Proposed Rule and Donor
Suitability Proposed Rule

Institute of Science, Law and Technology (ISLAT) informational
meeting with FDA to discuss ART issues



4/8/99

12/98
11/98

10/98

9/10/98

8/98

7/98

6/98

3/98

2/98

12723597
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Human Tissue Industry Seminar hosted by ASQ and Los Angeles
District, Los Angeles, CA

RESOLVE consumer association informational meeting with FDA
to discuss ART issues

AATR - Presentation on Donor Suitability Proposed Rule
FDA Science Forum on Proposed Approach
EBAA - Compliance with Final Rule

ASRM - FDA update on Regulation of Reproductive Cells and
Tissue

Workshop: Hematopoietic Stem/Progenitor Cell Products:
Discussion of Unrelated Allogeneic/Umbilical Cord Blood and
Peripheral Blood Cell Banking and Transplantation

AATB Annual Meeting - FDA Update and Implications of FDA
Regulation of Reproductive Tissue

AATB Informational meeting with FDA concemning establishment
certification and standard development

EBAA Annual Meeting- Establishment Registration and Listing -
proposed rule

AATB mid -year meeting - FDA - What's Ahead/CJD and
Dura Mater

FDA/AATB Meeting Concerning Summary of Records
Videoconference arranged by FDA Southwest Region and Dallas
District on the Regulation of Human Tissue Intended for

Transplantation presented to EBAA members located in the
Southwestern U.S.

Training and Review - Regulatory Issues in Tissue Banking

FDA presentation at CDC and RESOLVE (a federation of
infertility patient associations) sponsored meeting “Approaches to
A.R.T. Oversight: What's Best in the U.8.”

Workshop: Ethical Issues in Cord Blood Banking
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11797 Meeting with Society of In-Vitro Biology - Proposed Approach

711/97 FDA/AATE - Discussion of Regulation of Demineralized Bone
Matnx

6/23/97 Discussion of Regulation of Eye Tissue with EBAA

4/8/97 FDA meeting on Regulation of Eye Tissue with Eye Bank
Representatives.

31797 FDA Open Public Meeting for comments on the “Proposed
Approach™

12/19/96 CBER/FACT meeting

12/96 FDA invited to discuss good tissue practices with AATB, EBAA
and ASRM

12/12/96 FDA meeting with representatives on Cord and Peripheral Blood

12/11/96 FDA meeting with representatives of autologous and other cell
therapies.

10/96 Heart valve industry - Discussion of regulation of heart valve
allografts

12/13/95 Workshop: Cord Blood Stem Cells - Procedures for Collection
and Storage

2/4/96 FDA meeting with representatives on conventional banked human
tissue for transplantation, eye and reproductive tissue

10/95 and 3/96 FDA invited to discuss reproductive tissue donor testing, screening
and establishment registration with ASRM and AATB

6/20-21/95 Tissue Workshop: Tissue for Transplantation and Reproductive
Tissue: Scientific and Regulatory Issues and Perspectives

3/95 Workshop on Human Tissue Intended for Transplantation and
Human Reproductive Tissue: Donor Screening and Infectious
Disease Testing

6/94 Workshop on Human Tissue Intended for Transplantation
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Planned Future Meetings with Industry:

10/03 Workshop at the ASRM Annual Meeting: FDA Regulations:
What IVF Labs Need to Know

9/29/03 Center For Business Intelligence

5/28/03 International Society for Cellular Therapies -GTP Workshop
(participation on organizing committee and presentations at the
meeting)

5/15/03 Pittsburgh Development Center

5/12/03 Covance Laboratories, Inc.

FDA Investigator Training:

10/21-25/02 FDA Human Tissue Course for Investigators, Annapolis, MD

6/3-6/02 FDA Human Tissue Course for Investigators, Columbia, MD

2/9-11/99 FDA Central Region Human Tissue Course for FDA
Investigators

3/12/97 Training Provided to Baltimore District Biologics Cadre regarding

Inspection of Human Tissue Establishment

2/1-3/95 FDA Mid-Atlantic Region Tissue Bank Training for FDA

Investigators, Baltimore, MD

Future Plans:

]
L
.

“Human Tissue Inspection” course scheduled for 10/03

FDA scientific workshops to gather information and data on ART practices

FDA open public meeting to address questions concerning proposed rules on donor
suitability and GTPS's (after publication)

Continue dialogue with ASRM/SART and AATB

AATB and ASRM have agreed to hold site visit program at semen banks and
infertility clinics for investigators in the District Offices as an educational and cross-
training opportunity for FDA investigators in advance of FDA finalizing in 2004 the

new 21 CFR Part 1271 regulations that would include reproductive tissues and cell
establishment.

Continue Dialogue with EBAA, AABB, FACT and ISHAGE
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Leveraging Initiatives with the Cell/Tissue Industry:

* Continue Dialogue with EBAA and ASRM regarding developing a draft guidance

-:liné::;lment to implement the donor eligibility (DE) and GTP rules specifically for their
industry

GLOSSARY

AABB ... American Association of Blood Banks

AATB .......cciiiciiiiiiiincnsnanisre e Ametican Association of Tissue Banks

ACOT ... ... Advisory Committee on Organ
Transplantation

ARM ... ... Association of Reproductive Managers

ART ... Assisted Reproductive Technologies

ASRM ...ccooiin . American Society for Reproductive

Medicine
By oo, S P R e American Society for Quality
B e i i College of American Pathologists

CDC e ssansa e enen . Centers for Disease and Control

CID s e G CTERtZ el - Jakob Disease
DARPA..........cccociiiiiiiiiiiiniinninnnnenn . Defense Advance Research Projects Agency
11 ¢ O S DYRTU ORI 1, (1 L ni | ()

2|5 R N S S S Department of Health and Human Services

EBAA ...........ocevvvvivviiivveciicceseen ... Eye Bank Association of America

D ey Federation for Accreditation of Cellular
Therapies

DRI N sl R e ] Food and Drug Administration

T Food and Drug Law Institute

gl S SO Nl S s Good Tissue Practices

L R R i i e L SRR S Health Resources and Services
Administration

o = ] ke S AN i P AR R B International Society for Hematopoietic and
Graft Engineering

T LIt e e e Institute of Science, Law and Technology

[ R e e e Mational Coalition for Oversight of Assisted
Reproductive Technologies

0] | e e e S craeneasann..National Institutes of Health

. e R i e R P AT Regulatory Affairs Professional Society

R S s Mational Infertility Association

AR et e e R B Socicty for Assisted Reproductive
Technologies

o ] TR s R variant Creutzfeldt-Jakob Disease
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Update: Allograft-Associated Bacterial
Infections --- United States, 2002

Tissue allografis are commonly used in orthopedic surgical procedures; in 1999, approximately
630,000 musculoskeletal allografts were distributed by tissue processors (/). A rare complication of
musculoskeletal allografts is bacterial infection (2,3). After the reparted death of a recipicm of an
allograft contaminated with Clostridium spp. (an anaerobic spore and toxin-forming organism) (3],
CDC investigated this case and solicited additional reports of allograft-associated infections: 76 cases
have been identified. This report summarizes the investigation of these cases and describes additional
steps given to a tissue processor (o enhance tissue transplant safely.

On Movember 7, 2001, a man aged 23 years underwent reconstructive knee surgery at a hospital in
Minnesota using a femoral condyle (bone-cantilage) allograft. On November 10, he developed pain at
the surgical sitc, which rapidly progressed to shock: the patient dicd the following day (3). Blood
cultures obtained premortem grew Clostridium sordellii,

On November 13, a man aged 17 vears underwent reconstructive knee surgery in llinois using a
femoral condyle (fresh) and a meniscus (frozen). The next day, the patient developed fever, which
did not respond to first-generation cephalosporin antibiotics. Eight days after surgery, he was
admitted 1o a local hospital for septic arthrilis; his temperature on admission was 103.5° I (39.7° C).
The patient received ampicillin-sulbactam, and the fever subzided within 24 hours. The patient is
recovering. Culures for anaerobic bacteria, including C. sordelii. were not obtained,

The three allografts received by thesc two patients came from the same cadaveric donor (donor A)
and were supplicd by tissue processor A (TP-A). Based on records from the medical examiner, no
evidence indicated that donor A was septic or had risk factors for Clostriium spp. infection (e.g..
injecting drug use or abdominal trauma). The body of donor A was refrigerated 19 hours after death:
lissue was procured 23,5 ours after death. One tissue-procurement organization recovered the tissue
and sent all tissuc 1o TP-A for processing.

Including the two cases described above, 10 tissucs from donor A were transplanted into nine
patients located in cight states. Ne additional infections were identified. CDC obtained 19
nonimplanted tissues from donor A and identified C. sordelfii in two tissues (fresh femoral condyle
and frozen meniscus) and from the fluid bathing the tissues.

TP-A used aseptic processing of harvested tissues. Companion lissue (e.g., a sliver of cantilage from a
femoral condyle) was processed alongside the allografl. Aler suspension of the allograft and
companion lissue in an antibioticfantifungal solution, the companion tissue was culiured. The aerohic
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and anacrobic cultures of the companion tissues from donor A were reporied as negative at TP-A. No
other cultures were taken before tissue processing. Mo swab cullures were taken; all cultures were
destructive (i.e., performed on tissue that had been ground up).

To identify additional cases of allografi-associated infiections, CDC solicited ease reports through
electronic listservers and MAHVR (2.3) and by comacting the Food and Drug Administration (FIXA)
and state regulatory authorities (2). A case of allografi-associated infection was defined as any
surgical site infection (SSI) a1 the site of allograft implaniation occurring within 12 months of
allograft implantation in an otherwise lealthy patient with no known risk factors for 581 (e.g.,
diabetes). Cases could be culture-negative if diagnosed by infectious diseases physicians or surgeons
and diagnostic (e.g.. knee aspirate) or operative findings supported 551 diagnosis. 1f only
Stuphylococeus aureus of Staphvlococcus spp. were isolated, patients were excluded unless
additional epidemiologic or microbiologic evidence suggested allografi conlamination.

As of March 11, 2002, CDC has received 26 reports of bacterial infections associated with
musculoskeletal lissue alloprafis including the previously reponed cases (2, 7). Thirteen (50%6) of the
26 patients were infected with Closiridivm spp. (C. sepricum [12]. C. sordellii [one]); 11 (85%6) of
these paticnts received tissue processed by TP-A. Alloprafis that were implicated in Clostricium spp.
infections were tendons used for anterior cruciaie ligament {ACL) reconsiruction {eight), femoral
condyles (two), bone (twa), and meniscus (one). Eleven (85%0) of the allografis were frozen and two
(15%4) were fresh (femoral condyles). All allografis were processed azeptically but did not undergo
terminal sterilization. In 11 of these 13 cases. additional evidence (¢.g.. common donars or cultures
of nonimplanted tissue) implicated the allograft as the source of the infection. CDC has requested
additional information for the other iwo cases. The median age of these 13 patients was 35 vears
{range: 15--32 yvears); onsel of symproms occurred at a median of £.3 davs (range: 2--85 davs)
following allograft implantation. One patient died.

Eleven patients were infecied with gram-negative bacilliz five had polvmicrotual infection. Cultures
from twa patients were negative: the lllineis patient and a patient with necrotizing sofi tissue
infection treated with multiple debridements, hyperbaric oxyvgen, and intravenous antibiotics that
covered anaerabes. The ransplanted tissues included ACL (/0. femoral condyle {one). meniscus
{one), and bone (one). One tissue was fresh | femoral condvle), one was freeze dricd (bone), and the
rest were frozen, For eight (62%) of these 13 cases, additional evidence implicated the allograft (c.g.,
common donors or positive pre-implantation or processing cullures with matching microorganisns)
{2}, CDC continues to investigate these cases. Eight patients received allografis that had undergone
aseplic processing bul no terminal sierilization. Three patients received allografis that were reponed
io have undergone gamma irradiation,

In response to the initial case investigation and the subsequent reports of Clostridium spp. infections,
CDC provided to TP-A some additional steps 1o reduce the risk for allografi associated infections.

When possible, a methed that can kill bacterial spores should be used to process tissue, Existing
sterilization technologies uscd for tissue allografis such as gamma irmadiation, or new fechnologics
effective against bacterial spores should e considerad. Unless a sporicidal method is used.
aseptically processcd tissue should not be considered sierile, and health-care providers should be
informed of the possibie risk for bacterial infection.

If no sporicidal method is available (e.g.. for certain tissues such as fresh femoral condyles), efforts
should be made o minimize the potential for Clostridiue spp. and other bacterial contumination.
First, tissue should be cultured before suspension in antimicrobial solutions (), and if Clostridium
spp. or other bowel floca are isolated, all tissue from that donor that cannot be sterilized should be
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discarded. Second, culture methods should be validated 10 ensure that residual antimicrobials do not
result in false negative culture results (5). Performing both destructive and swab cultures should be
considered. Third. recommended time limits for tissue retrieval should be followed (4).

After receiving a report of potential allograft-associated infection, remaining tissue from that donor
should not be released until it is determined that the allografi is not the source of infection (). Tissus
processors should contact health-care providers of recipients of tissue from the same donar
implicated in an allografi-associated infection. In these cases, a sample of nonimplanted tissues that
underwent the same processing method should be cultured by an independent laboratory using a
validated method. CDC has recommended that TP-A perform a one-time awdit of its unrcleased tissuc

inventory 1 estimate the proportion of unreleased tissue that might be contaminated with
microorganisms or spores,

Reported by: LK Archibald MD, DB Jernigan MD, Div of Healtheare Quality Promotion, National
Center for lnfectious Diseases; MA Kainer. MD, EIS Officer. CDC.

Editorial Note:

Tissue allografis can improve substantially the quality of life for many patients. However, infections
associated with bacterial contamination of allografts can result in serious morbidity and death (2, 3).
As of March 11, 26 patients with allografi-associated infections have been identified: 13 with
Clostridium spp. infection and 14 associated with a single tissue processor. The findings in this repon
have imporiant implications for patient safety and indicate that current federal regulations and
industry standards on processing and quality control methods need to be enhanced and implememed
1o prevent Clostridivm spp. and other allografi-associated infections.

At CDC, destructive cultures of nonimplanted tissues from donor A were positive for O sordellii In
contrast, destructive culurcs of the companion tissue [rom donor A were reported to be negative at
TP-A. Two [actors might explain this discrepancy. First, because tissues were cultured at TP-A only
afier suspension in the antibiotic/antifungal solution, residual antibiotics on the tissues might have
caused a false-pegative culture result because of bacteriostasis. Second. cultures of the smaller
companion tissues might not have been representative of the allografis. Although American
Association of Tissue Banks standards recommend that eultures be obtained belore and after
processing, these standards do not address the potential problem of bacieriostasis afler processing or
specify a culture method (#). Although destructive cultures used by TP-A are very sensitive, a
combination of swab and destructive culiures would be most sensitive in detecting bacterial
contamination { 4).

Donor A tissue probably became hematogenously seeded by bowel flora, including Clastridiun spp..
before harvesting { 7). Factors that may contribulé to contamination with bowel flora include time
interval between death and tissee retrieval and delays in refrigeration and mode of death (e.g..
trzuma) ( 7). Aseptic processing does not eradicate contamination with organisms (). and
antibiotic/antifungal solutions will not eliminate spores of organisms such as Closiridium spp.

Srerilization of tissue that does not adversely affect ibe funciioning of tssue when transplanied inio
patients is the best way ta reduce the risk for allografi-associmed infections. However, two
sterilization methods (ethylene oxide and gamma irradiztion) that would eliminate spores have
associated technical problems that limit their use in processing of tissues for transplantation (2). New
low-temperaturc chemical sterilization technologies that kill spores (&) but preserve the
biomechanical integrity and function of some allografis are being evaluated (%, 110).
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FDA regulations state that each tissue bank is required 1o have written procedures for prevention of
infectious disease contamination or cross-contamination by tissue during processing. In response 1o
these cases reports, FDA has released new puidelines for lissue processors

(http:ifwww. fda govicher/guidelines. humdtissval),

CDC, in collaboration with state healih depariments, tissue processors, and clinicians, continues o
solicit and investigale case reports to identify risk factors associated with acquisition of infection
following receipt of an allograft. When seplic anthritis occurs afier use of an allograft, contamination
should be suspected, and diagnostic work-up should include oblaining anaerobie cullures. Clinicians
should consider expanding empiric antibiotic therapy to include agents effective against gram-
negative organsms and anaserobes. Climcians should report infections involving allografi tssue to
tissue processors, FDA's Medwatch System. and CDC, telephone (800) 8930485,
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Weakly
April 4, 2003 ¢ S52(134;272-276

Hepatitis C Virus Transmission from an
Antibody-Negative Organ and Tissue Donor ---
United States, 2000--2002

In June 2002, a phiysician reported 1o the Oregon Depantment of Human Services (IDHS) a case of
acute hepatitis C in 2 patient who had received a patellar tendon with bone allograft from a donor
approximately 6 weeks before onset of illness. At the time of the donor's death in October 2000, his
serum had no deiectable antbody to hepatitis C virus (anii-HC V). The ensuing investigation
conducted by CDC and DHS confirmed that the donor, although anti-HCV --negative, was HCV

RN A--positive and the probable source of HCV infection for at least eight organ and tissue
recipients. This report summarizes the preliminary resulis of the investigation. Although transmission
from anti-[ICV —-negative tissue donors probably is rare, determining the frequency of
wransplantations from such donors and the rizgk for transmitting HCW 1o recipients is important in
evaluating whether additional prevention measures are warranted.

The donor was a man in his 405 with a history of hypenension and heavy alcohol use who died of an
intracranial hemorrhage. At the time of death, he had no signs or symptoms of hepatitis, and his
alanine aminotransferase and aspariate aminotransferase levels were normal. Physical examination
revealed no skin markings indicative of injection-drug use or evidence of liver disease, A
guestionnaire administéred 1o the donor's next of Kin révealed no history of imection-drig use or
blood transfusion.

Al the time of the donor’s death, his serum tested negative for anti-HCV by a second-generation
eneyme immunoassay (EIA) (Abboit HCV ELA 2.0, Abbont Laboratones. Abbott Park, [inois) and
negative for human immunodeficiency virus (HIV)-1, HIV-2, human T-lvmphowropic virus (HTLY)
I HTLV I, hepatitis B virus, and syphilis. In July 2002, stored, frozen serum oblained premoriem
from the donor tested negative for anti-HCV with a third-generation E1A (ORTHO® HCV Version
3.0 ELISA, Orho-Clinical Dingnostics, Raritan, Mew lersey) but positive for HCV RNA
(AMPLICOR® HCV Test., version 2.0, Roche Molecular Sysiems, Branchburg, New Jersey). The

donor's HCW genoivpe was 1a, as determined from the 300-nucleotide sequence of the nonstruciural
coding region MS5b (/. 2).

A case was defined as laboratory-confirmed HCV infection, with a viral genotype identical 1o that of
the donor, in a recipient not known to have been infected before ransplantation, A definite case was
defined as one that occurred in a recipient who was both anti-HCV-- and HCV RN A--ncpanive belon:
transplaniation. A probable case was defined as one that occurred in a recipient for whom no serum
was available before rransplantation.
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The organ procurement and tissue distribution agencies provided an inventory of grafts recovered
from the donor and the contact information for cach health-care provider or facility that had reccived
grafis. Health-care providers werc contacted 1o obtain clinical information and to arrange for testing
of recipients. Recipients’ post-transplantation and stored pretransplantation sera, when available, were
tested for anti-HCV by F1A 2.0 or 3.0 and for HCV RNA (by using either AMPLICOR™ HCV Tesi,
version 2.0, or HCV RNA DetectR™ PLUS by TMA, Specialty Laboratories, Sana Monica.
California). Specimens positive for anti-HCV by EIA were tested with a supplemental recombinant

immunoblot assay (RIBA®, Chiron Corporation, Emeryville, California). HCV genotype was
determined for all HCV RNA--positive samples (1,2).

Of91 organs and tissues recovered from the donor, 44 were wansplanted into 40 recipients during
October 2000—July 2002. OF the remaining 47 grafis, 44 tissues were removed from distribution in
July 2002, and two tissues and onc organ had been discarded earlier. Of the 40 recipients, six
received organs, 32 received tissues, and two received comeus. Recipients were located in 16 states
and two foreign countries. All fissues had been treated with surface chemicals or antimicrobials.
Bone grafis also underwent pamma irradiation,

Eight cases were identified among the 40 recipients: ali cases were HCV genotvpe la. Among the six
organ recipients, post-transplantation serum was available for three, and definite cases ocourred in all
three. Of the 32 tissue recipienis, three were known 1o have been HCV-infected before
transplantation, and test results were not available for another two (one bone and one tendon with
bone recipient). Among the remaining 27 tlissue recipients, five probable cases oceurred: in one of
iwo recipients of saphenous vein, in one of three recipients of tendon, and in all three recipients of
tendon with bone (including the index patient). One other recipient was found to be HCV-infiected
after transplantation with genotype 3a. No cases occurred in recipients of skin (n = two) or irradiated
bone {n = [6). OF the two cornea recipients, onc was infected before transplantation. The other
recipient was anti-HCV--negative; however, as of March 27, HCV RNA testing had not been
performed,

Reported by: PR Cieslak. MD, K Hedberg, MD, AR Thomay, MI. MA Kohw, MDD, Ovegon Depr af
Human Sves. F Chai, PhD, OV Nainan, PhD, IT Williams, PR, BP Bell, MD, Div of Viral Hepatifis,
National Center for Infectious Diseases; BD Tugwell, MD, PR Patel MD, EIS offfcers, COC.

Editorial Note:

This report deseribes wransmission of HCW by tissues and ongans from a donor whose serum tested
anti-1ICV--negative at the time of death. However, stored scrum tesied subsequently was HCV RNA-
-positive. The donor was the probable souree of HCV infection for at least eight recipients of organs
or tissues. All cases oecurred in recipients of organs or soft tissues, no infections were found among
those who had received skin or imadiated bone.

HCV transmission from tissuc donors has been reporied infrequently; the only tissue types reported
previously 1o transmit HCV are nonirradiated bone and tendon with bone (3--5). By contrast,
transplanted organs from infected donors are known to carry a high risk for transmining HCV (6).

At the time of death, the donor probably was in the 8- 10 weck window period between infection
with HCV and development of a detectable HCV-antibody response (7). Although available data are
limited, HCV transmission by organ and tissue donors during this period appears to be uncommon;
only one previous report describes HCV transmission from a tissue donor in whom ami-HCV testing
{using a less sensitive firsi-generation assay) was ncgative (). The frequency of transplantation from
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anubody-negative, HCV ENA--positive organ and tissue donors is not known. However, among
voluntary blood donors, whose charactenistics probably differ from those of organ and tissue donors,
approximately four per 1,000,000 blood donations are from donors who are anti-HCV—-negative and
HCV RNA--positive (&),

Donor screening is the primary means of preventing transmission of viral infections from organs and
tizsues. The Food and Dreg Administration { FDA) and the Health Resources and Services
Administration (HRSA ) provide regulatory guidance or oversight for screening of tissue and organ
donors. In addition, organ procurement organizations are required by the Centers for Medicare &
Medicaid Services lo ensure that appropriate donor screening tests are performed by a laboratory
certified in accordance with the Clinical Laboratory Improvement Amendments of 1988, The donor
screening process includes medical chan review, interview of the donor's next of kin, physical
assessment, and testing of donor serum. Guidelines require that organ and tissue donors be tested for
anti-IICV,

Mueleic acid testing (NAT) to detect HCV RNA among organ and tissue donors is nol performed
routinely and has several limitations, Crgan viability declines rapidly as a function of time after
donor death, Because NAT often is not immediately accessible and can require 1--2 days o
complete, it might be impraciical in the seiting of organ ransplantation. By conirast, tissues ofien can
b stored for months o years before use, allowing ample time for NAT. [However, postimortem serum
frequently is the only sample available for testing from tizsue donors. MAT to detect HCV RNA has
nol been approved by FDA for use on serum samples obtained postmortem, and the performance of
available assavs in this sening has not been evaluated.

Tissue processing methods (e.g., gamma irradiation) might affect the likelihood of transmission of
HCYV and other viruses from infected donors (3, %). In this investigation, no cases occurred in
recipients of irradiated bone. Irradiation is not applied rowtinely 1o all tissue types because it can
impair tissue sirpctural integrity.

Thes investigation was iniiiated by a clinician who suspecied allografi-associated HCV iransmission
and alerted the state health department. When a new case of hepatitis C is dingnosed in a recent fissue
or organ recipient, healih-care providers should notify local or state health departments promptly so
an investigation can be initiated and, if necessary, tissues can be recalled 1o prevent further
transmission. Centers performing transplantation should maintain adeguate records of graft recipients
to facilitate investigations of allografi-associated infoctions,

CDC, in coliaboration with FDA and [IRSA, will determine whether changes in organ and tissue
donor sereening guidalines are warranted. Assessing the performance of available NAT and anti-
HCV assays in postmortem specimens would provide essential information about the period during
which donor screening can be performed reliably. Although transmission [rom anti-HCV—-negative
nzsue donors probably is rare, determining the frequency of transplantations from such donors and
the risk for transmisting HCV 1o recipicnts will be uscful for evaluating the benefits and limitations of
additional prevention measures,
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Bemard A Schwetz, D.V.M., PhD.
Aceting Paneipel Deputy Commissioner
Food and Dmug Administration

5600 Fishers Lane

Rockville, Maryland 20857

Drear Dr. Schwets:

[ am deeply concemed ahout th recent death of Brian Lykins, the young man in Minnesota
who underwent poutine knee surgery in which seemingly coptaminzi=d cadavenic tissus was used
for transplantation. [ have long been concemed about the valnerabilities in the lissue industry and
the adequacy ofthe federal government's oversight. Unfortunately, it appears my concems are well
founded. Mot enly has one young person lost his fife but there have been additional reports of
patients who have developed sefious infestions afier receiving donor lissue transplants.

On May 24, 2001, in my capacity as Chaimman of the United States Senate’s Permanzni
Subcommittes on Investigations, [ held a hearing to evaluate the practices of the tissue industry and
the effcacy of the regulatory Famewnrk that governs the indusey. During the hearing, Dir. Kathryn
Zoon, Director of the FDA"s Center for Biologics Evaluztion and Researsh “testifisd that “FDA's
goats with regard o human tissue are to: ons, prevent the spread of communicabls disease; two, (o
ensuve that safety and efficacy is demorstrated for celiular and rissus-based products; and fimsily
enhance public confidecus in these products.” Unforsunately, the circumstances sumounding
Mr. Lykins' death do not further those goals.

In view of this tagic event, T would like o be advized of the status of the mplementation
of the agency’s tissue action plan, since [ am concerned that FDA has got acted as expeditiously 25
possible to finalize the proposed regulations. For example, the requirsment for rissue bapks 1o
merely register with the agency took over three years to be compisted, and [ urge you to procesd
maote aggressively with the remaining components of the plaz.

Thank you for your promp! atteation to this ma‘ter. [Fyvoe have any questions regarding this
matier, please contact Claire Bamard of my staff, at 202-224-5357 1.

sza M. Collins
[fnized Szates Senatar
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February 11, 2002

Bermard A. Schwetz, DV.M., PR.D.
Acting Principal Deputy Commissioner
Food and Drug Administration

5600 Fizshers Lane

Rockville, Maryland 20857

Drear Dr. Schwetz:

In December 2001, I wrote a letter to the Food and Diug Administration (FDIA) inquiring
about the status of the agency’s long-delayed proposed rules that govem.the regulation of human
tissue. As youareaware, in Febroary 1997, FDA published its Proposed Approach to the Regulation
of Cellular and Tissue-based Products. InMarch 1998, the agency publizhed the Tissue Action Plan,
which included thres proposed rules for the regulation of human tisswe. Those rules consistof: 1) a
requirement for tissue establishments to register and identify product listing; 2) donor suitability
determinations; and 3) good tissue practices. [ have subsequently learned that since 1998, the only
rule which has been finalized is the registration requirement, and that took three years to be
compieted.

I have long been concemed about the vulnerabilities that £xist in the tissue industry and the
adequacy of the government's oversight. Unfortunately, my concems have proven well founded.
In November 2001, 2 twenty-thres year old man died after undergoing routine knee surgery in which
contaminaied cadaveric fissue was used for transplantation. As Chairman of the United States
Senate's Permanent Subcommittes on Investigations, in May 2001, [ held a congressional hearing
that examined the efficacy of the regulatory framework. At that time, [ concluded that there were
some serious gaps in the safety net of regulation but that the proposed rules would be an
Lmprovement

1do not understand why the FDA is taking such an inordinate amount of time 1o implement
the tissue action plan that was first proposed five years ago. Therefore, [ would like to have the
following questions answered:

(1) What is FDA's projected date of finalization for the remaining two rules?
{2) Has FDA established a prescribed cycle of inspections for tissue banks?

(3) Last year, FDA conducted 132 inspections of tissue banks. How many of those
were inifial inspections?



[ ¥ I ianuar I ' L e =] 1 - W ALY
| : L
I . - T r
i =) L OW [many | . il Ef 55l (O DE O= x i OITIE | i 1
[ - L N0 I i i X il | v i i i |
rLE 1R L] K [ [ . IGia ¥ | [ 0 ¥
aActhion [n
, 1 [ ] [ n
et i
S LU EL NS |
QU pron Itenl w14 e = T i LCH Al
E | T [Ty i ; b T | i
SINCErel
S i nllins
Rl 1] ] AL [T 1L~ F [




e l-r*"

103

DEPARTMENT OF HEALTH {UMAN SERVICES Pl Moot Service
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APR 3 e EXHIBIT #6

The Honorable Susan M. Collins

Ranking Minonty Member

fermanent Subcommilice on Investigations
Commitice on Governmental AfTairs
United States Senate

Washington, D.C. 20510-6250

Dear Senator Collins:

Thank vou for the letter of February 11, 2002, regarding the status of the implemeniation of
the Food and Drug Adminisiration’s (FDA or the Agency) tissue action plan and concems
related to oversight of the tissue industry.  The Agency shares your concerns and =kes the
implementation of the tissue action plan very seriously.

Your questions are restated below in bold, followed by the Agency's response.
Q1. Whatls FDA's projected date of finalization for the remaining two roles?

As stated in our response to your December 12, 2001 inquiry, the Agency is in the process of
drafting final rules based on comments received on the following proposed rules: “Current
CGrood Tissue Practice for Manufacturers of Human Cellular and Tissue-Based Products:
Inspection and Enforcement” and “Suitability Determination for Doncrs of Human Cellular
and Tissue-Based Products.” At this time, we do not have a date for the publication and -
implementation of these final rules. * Please also note that as stated in the January 2001
“Repon on Oversight of Tissue Banking," by the Office of Inspector General, for the
Departrment of Health and Human Services, aversight of tissue banking is an unfunded
mandate for the Agency.

2. Has FDA established a prescribed cycle for inspections for tlssue banks?

FDA intends to conduct inspections biennially for tssus establishments similar to what exists
for blood establishments. Howewver, depending on the availability of resources and a firm's
history of compliance, the jnspection cycle may have to be adjusied accordingly. Our current
tissue inspection program uses a risk-based prioritization system for selecting fims for
inspection. Three of the key factors considered in scheduling inspections are whether an
establishment has ever been inspected by FDA; if inspecied, whether the establishment has a
violative history of FDA-conducted inspections; and whether the estblishment is accredited
by & standard-setting organizatian,
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Page 2 — The Honorable Susan M. Collins

33, Last year, FDA conduocted 132 inspections of tissue banks, How many of those
were initial inspections?

Of the 132 inspections conducted in Fiscal Year 2041, 74 were initial inspections.

Q4. Asof Janvary 2002, 445 tissue banks have registered with FDA. How many of
those have been inspected?

Currently a todal of 458 tissue establishmenis have registercd with the Ageney out of which a
total of 378 registered, as required by the January 19, 2001, final rule entitled. **Human Cells,
Tissues, and Cellular and Tissug-Based Products; Establishment Registration and Listing ™
Approximately 339 of these 378 firms have been inspected at least once.  Of the 339 firms,
208 firms were inspected in FY 200002001,

In addition to the 378 required registrants, cighty firms voluntarily registered. These
voluntary registrants include hematoporetic siem cell and reproductive issue processors.

Q5. In 2001, how many tissue banks were found to be deficient in some of their
practices, and how many were the subject of warning lefters or were ordered Lo
take corrective actions steps, including Official Action Indicated or Voluniary
Action Indicated?

Of the 132 cstablishments inspected m 2001, FDA issued Form FDA 483, “Inspectional
Observations,” to the managerment of 51 cstablishments.

(nat of these 51 establishmenis:

+  Two cstablishments were classified “ro action indicated“(NAT, as the
establishments voluntanly recalled their producs;

« 43 were classified “voluntary action indicated™ [V AI);

=  Five were classified “official action indicated™ (OAT)

+ Two establishments received untitied letters (One of the two establishments is pani
of the Five cstablishments that were classified “0AT" - (Redacted copies of the
untitled letiers issued 1o the two establishments are enclosed).

OFf the other four fimns classified as “OAT", FDA subsequently issucd waming lefters o three
firms and the fourth finm was reclassified as “VAI" upon follow-up inspection. The
remairing 81 firms were classified “NAT™ out of which three establishments voluntanily
conducted recall of tissue products.

Furiher, the State of Maryland, working in conjunction with FDA's Center for Biclogics
Evaluation and Research and the DA Baltimore District Office, suspended Seabrook Lion's
Eve Bank’'s state license as a result of distribution of unsuitable tissuc, and other 1ssucs,
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April 12, 2002

The Honorable Tommy G. Thompson
Secretary of Health and Human Services
Hubert H. Humphrey Building

200 Independence Avenue, S.W.
Washington, D.C. 20201

Dear Mr. Secretary:

I am writing to bring w0 your atsntion very troubling delays in thé implementation of the
Food and Drug Administration's (FDA) proposed regulations that will enhanse the safety of human
LiS5UE PIOCESSINE.

More than five years ago, FDA examined the health issues that tissue ransplantation could
pose to the public and concluded that the existing reguiatory framework was insufficient.
Subsequendly, the FDA notified the industry thar it intended to impose regulatory changes o
strengthen aversight of tissue banks and processors.

Az a resull, in February 1997, FDA published its “Proposed Approachto the Regulation of
Cellular and Tissue-Based Products.” Yet, five years latsr, the majority of the regulamry chenges
are not final, and | was advised recently by FDA officials that the agency cannot even state when the
remaining regulations will be implemented. These reasonable and much-needed regulations will
help ensure the safety of tissue transplanted into recipisnts.

In response to evidence about transmission of HTV 1o recipients of organs and tissus fom
an infected donor, FDA began regulating human tissue in 1993, by requinng mandatory donor
screening, infectious disease testing, and record-keeping requirements. In 1997, the agency feamed
that impaorted foreign tissue had tested positive for hepatitis B and revised the regulations so that
tissue banks were also required to screen for HIV-1 and -2, and for hepatits B and C. In 1997, FDA
alsc published the strategy that would be used to modily the regulatory framework. Subsequently.
in March 1998, FDA published the Tissue Action Plan, which contained a description of the steps
the agency needed to take to implement the regulatory changes. In May | 998, FDA published the
“Establishment Begistration and Listing for Manufacturers of Human Celiular end Tissue Based
Products,” which required tissue establishments to register with FDA. That regulation was finalized
in January 2001,



107

i
In September 1999, FDA published the second proposed regulation, the “Suitability
Determination for Donors of Human Cellular and Tissue-Based Products,” which cxpands the
screening of potential donors by requiring testing of Creutzfeld-Takob Discass, syphilis, and Human
T-lymphotropic viruses. In January 2001 EDA published the third praposed regulation, the “Current
Good Tissus Practice for Manufacturers of Human Cellular and Tissue Based Products: Inspection
and Enforcement,” which would impose standards that are akin 1o good manufacturing practices.
Inexplicably, both regulations are sl pending and have not been made final.

Thave long been concemed about the vulnerabilities that exist in the tissue industry and the
adequacy of the govemment's oversight. In May 2001, as Chair of the U.S. Senate Permanent
Subcommittes on [nvestigations, [held a hearing that examined the e ficacy of the furrent regulatory
framework. At that time, I concluded that the serious gaps in the FDA's regulation of tissues posed
a threat to public health.

Unfortunately, recent events have proven that my concems are well founded. [n Novermber
2001, a rwenty-three year old man dicd in Minnesota after undergoing routine knee surgery in which
fissue allograft that contained a deadly bacteria was used for transplantation, On March 15, 2002,
the Ceaters for Disease Control and Prevention (CDC) released findings that linked bacterial
infections in donated human tissue to allografts that had been used for transplants. CDC officials
reporied in the Marbidity and Mortality Weekly Report that twenty six cases of infection had been
identified, and that number could increase since the investigation is still ongoing. The CDC also
made recommendations for improving tissue processing and stated that current federal regulations
and industry standards need to be enhanced to prevent further infections.

Drr. Kathryn Zoon, Directar of FDA's Center for Biologics Evaluation and Research, testified
at the Subcommittec’s hearing that FDA i committed to establishing a regulatory framework that
will ensure the safe use of human tissue for transplantation. Dr. Zoon estimated that the agency
would dedicate $4.35 million in resources in fiscal year 2002 to the regulation of human tissue. She
also testified that cost estimates of the implementation of the tissue regulation would be developed
as part of the fiscal year 2003 budget. No estimates have yet been provided by FDA or the
Department of Health and Human Services. Furthermore, in January 2001, my colleague Senator
Richard Durbin sent 2 letter to FDA requesting a breakdown of costs for implementation of the
proposed regulations, and has never received a response. It is impossible fior Congzess to work with
ihe Administration to provide the necessary resources unless the figur=s ars identifizd.

Over five years ago, FDA identified a threar to public health and 2 ssed to improve
regulatory oversight of tissue establishments. Unfortunately, that threat coninuss to =xist, The
Department should act promptly 1o finalize the regulations and dedicate adequats r=sources 10
perform tharough regulatory oversight. [ urge you to take the steps necessacs 1o ¢o oth before (e
are any more tragic fatalities,
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RECENVED
SENATE PERILANENT

am%m;mm
THE SECRETARY OF HEALTH AND HUMAN SERVICES :
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AUE 2 8 2002

The Honorable Susan M. Callins

Ranking Minority bMember

Permanent Subcommitiee on [nvestigations
Committes on Govemmenzal Affairs
United States Senate

Washington, DUC. 20510-6250

Dear Senator Collins:

Thank vou for your letier regarding implementation of the Food and Drug Administration’s
proposed regulations of human cells, tissues, and cellular and tissue-based products (HCT/Ps). 1
agree that we need to move ahead as quickly as possible to put these regulations into effect.

[ undersiand that FDA has recenily responded by-lstier to you regatding finalization of the
proposed rules, entitled, “Current Good Tissue Practice for Manufacterers of Human Cellular
and Tissue-Based Products; [nspection and Enforcement™ and "Suitakility Determination for
Donors of Human Cellular and Tissue-Based Products.” Drafiing of the final mules 1z underway,
based on comments received on the proposed rules. Althouyh we are not able to forecast a
gpecific date, we are giving publication of the finzl riles high prionty, as indicated by their
current listing in the Unified Agenda (67 FR 33072), and expect publication to occur within the
next 12 months. s

FDA is reviewing the resources required to fully implement its final rules on human cells, tissues
and cellujar and tissue-based products and will carefully weigh this in the context of other
agency prioritiss. FDA's analysis will help it determine how to best balance compeling priorities
with our FY 2003 budget request. Representatives from FDA and HHS recently met with Senate
staff and dizcussed the nature and extent of work required to accomplish implementation of this
finzl mul=

[ share your concemns and appreciate your interest in this issus. Please call me if you have any
further thoughts or guestions on this matter.

Sincerely,

Tammy; Thompson



110

Committes an Governmental Affairs

EXHIBIT #9

Question 82, Submitted
by Senator Collins:

25

arens. FDA has created a pew office that oversess tissues as well as cellular and
gene therapies. Clase ccordination with the Office of Blood Research and Review
within the Center for Eiologies Evaluation and Hesearch (CBER) will help ensure
that consistent donor testing is #d on potential bleod and tissue donars. Far
cxample, development of West Nile Virs ing tests will be used not snly for
blood donors, but alse for human tssue domers. Human argan transplantaon is
rejpulated by the Health Resources and Services Administration, with which CEER
has close coordination. FDA continues to incrense its capadty to inspect buman tis-
mhl:n_l:tahﬂnﬁin@uﬁmmplrwilhhlwdhmk : ans,
Additionally, FDA continues to work with the tisyoe in and the Centars for
Eh:l-::ulr EﬂlﬂdPrvaqﬁmﬂtnpm nce oo P I.r.lﬂlgmg.nmueme
nce for cross-contamination of Hasues thogenic arpanisms during process.
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2001, my collengue Senator Durhin sent a letter to FDA requesting a breskdown

rESpOnsE,
Itis imdgaihle for Congress to provide the n resources unless the
are identified. Would you please provide an estimate of the mosts associated with im-
plementing the regulations? E
you for your efforts to promote safe Hemue lantation policy. If con-
firmed., [ lcok forward to ing with you to ansuring t all tissue banks and
processors provide safe Hssue s,

Question 84, Dr, McClellan, in my bill, 5, 2531, The Tissue Transplant Safety Act
of M2, 1 included a provision that would require the Commizsioner of FDA and
the Director of the Centors for Disease Control and Prevention (CDC) to jointly de-
¥ a single reporting mechanizm for use in reporting adverse reactions of tissue,
Ibtfiwutlmuunnmihz;muﬂizu reporiing system because the CDU doss
not currently have access to the same information ag FDA [o fact, CDC must now
rely on information it solicits from FDA ans state health departments. A central re-
pository of adverse reaction information would be very useful in order for CDC to
perform timely investigations of public health thrests.
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EXHIBIT #10

03S25/2002 - -Blfi?jzﬂuz
L

3001451326

Medical Device Manufacturer/HunanTissue
Procasssr o

DUREHG AN BESPECTION OF YOUR FIRM WE ORSERVED:

The observerions noled in this Form FDA-483 are nol an exhoustive liming of objectionabile conditions Under the ko, your
firm is responsibie for conducting imernal self-audic o iderrifir and correct any and aff violsnons of the quality semem
requirements Hy

-

OBSERVATION 1

A process whose ressits cxnnot be fully verified by subsequest inspection asd test has sot been Fally validsted and approved
sczording 1o established procedures. -

8
Specifizally, The review of the valldation stadicy for the following:
Autorated Microbial Detection System [ska BacT/ALERT D) revealed the following:

o There are oo pasitive aed negative controls used with the samgples tested for this study.

b. Vabdation werk does not suppart the reduction of cabture inobation fom 14 days to 7 days,

. There wes 5o growth peomotion testing of the BacT/ALERT media botties and the Acaerobic Blood
Apar plates o5 past of the mbidssion

d. Mo sody data s availsbie to support worse cose situation wilizing ooe isocolxed media in the geometric

mexn of each inevhator drwer in a module.

M'Mmm

OBSERVATION 2
Sampling plans zre pot bated op valid statistical rationsle.

Specifically, the 128 sample size used for the finsl method study to compare culture resales of the BacTVALERT system
wersus oid method WBOO1 5 pot based on 2 valid stastieal ratiomale.

CHSERVATION 3

There is no documentsSios of the revalidution of & process conducted in respasse to changes or process devistions.

Specifically,the firm did cct re-validste whes they chacged the BacT/ALERT amserchic media botte from regular media to
the ananerobic FAM bottle oa or shond M[502

T Bk
SEE REVERSE
04/12/2002
OF THISPAGE | (1 —/eo o
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03/25/2002 - 0471272002
Atlanmta, GA 30309

[404) 253~1161 Fﬂtﬂ-ﬂl! 253-1202

3001451326

TO: James C. Vander Wyk, VP of lity Assurance/Regulatory Affairs
oA ¥ m_ﬂ“_

Cryolife Inc & 1655 Raberts Bled Hw
-m:]r:rsmm TE i AL e P

Kennesaw, Gh 30144 Medical Device Manufactrorer/HumanTisous

Processor

DURING AMMSPECTION OF YOUR FIRM WE OBSERVED:

OBSERVATION 4
A validsted process was oot revalidased when changes or process deviations occurmed.
Spacifically,

L. The TPL smoclave was not e-validated after a gerilization ime ckangs oo 42601, Addrionzlly, at least 23 cycles failed
between 523-30/1] and a least 29 cycles failed between 10243101,

2 The packaging validstins for the Aline Hest Sesbter (E1260C) is not representative of the qurvent operatine parameters.
The sealesr has oot beem validuted o operate o & processing temperature af 110 degrees. At leass three ints of failad
seal isteprity woere noled in the complaie files e

Armpéation: Promiged o correct.

DBSERVATION 5
Incoming prodisct was oot adesusely insnected or taeted to vernify conformancs 1o specificetion:.

Specifically, the firm kss pot performed 1 yearly growth promotion test otilizng all the challenges arganisms. shown on the
certificntes of eonformances for thetr perobic and meercbic media Firm roudsely oaly udet two or thres selected orgenisms
far growsk promotion westing oo sew Lot of media th is received.

QESERVATION &

Process validetion sctivities asd resubts Bave nof been fully dommented.
Specifically,

1. 5) The Ans-Mierabasl Coclsil Comparison Stody Iacks documentation of revicw of all deta o support scceptance of the
suady. Information oa conditions was ol doormested ped several saEple processog records (Le,, carding Hasue
samples 451516 and 43609) weere not svailabls.

b} The chady also faibed 1o thow dats i supporn the frr's esteblished specification of 22-30 bours teatmest of bexrt

walves i the Asti-Mioobis] Cocliail  Hoae af the sszmales in the srudy wese processed and evabeated a2 the lower Limir of
22 howurs mnd pooe were evalusted after 30 by of mearmest

T
SEE REVERSE
0OF THIS PAGE 04/1272002
Pl Pl S G T 707§ Face

C- 00620

SC 002547
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60 Eighth Street KE 03/25/2002 - 04/12/2002
Atlanta, GR

30305
(404) 253-1161 TFax:[d04] 253-1202 3001451326

T0: James C. Vander Wyk, VB of guality Muuruﬂﬂm@ltun' Affairs
Tl e

caﬁlife Inc o 1655 Robarts Blwd Nw

Kermesaw, GA 30144 Madical Device Mannfacturer/HmanTissue
Frocessor

CURMG AN IRGPECTION OF YOUR FIRM WE DRESERVED:

1. The Biological Safety Cabinet E1241H: MuAire Biological Safery Cabinet, E1241F; Forma Sciensific Laminar Flow
Hood, EOU29% revealed there is o test dats under dynamic or full operational conditions to axnure the air flow functions as

DBSERVATIONT

Specifically, the bickurden level or micvobial load on beart valves ks pot monitored or evaluated prior o exporoe to
antfbictic frestmers =

E!

OBSERVATION B
Fequirements bave not bees extablished fo address the employess clothing,
Specifizally, the fllowing shervation was made whils viewing production eperations ot 3/26/00:

2} Emnplovees sre allowed 1 clean the inside valls and work surface of the bicsafety boods wearing short sleeve surgical
perubs with bige arms exposed during the clesning.

Anncsation: Promised lo cornecs within 30 doye

OBSERVATION 8
Employees have pol beets sdequately trained

Specifically, the circulator responsthle fior disiafecting the Laminar flow bood in the packaging and labeling reom oo 3/26/01
waz shierved 00 uging & W™ thaped patess scvou the backof the bood insiead of wn "overlapping” patters dusicg cleaning.

Arncearion: Promised to correcr within 30 deye

|
SEE REVERSE ﬂ
: i D4/12/2002
SRR | o, e (1 U
! - mmmuk(_ INSPECTIONAL ORSERVATIONS Fcd 3 OF | PASTT

C- 00621

SC 002548
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3001451326

Atlanta, GAR 30309
l-luvl-i 253=1161 Fax:i {404} 253-1202

Te: Jamss C. Vander Wvk. VP af

ality Assurance/Regulatecy Affairs

cryolife Inc 1655 Roberts Blvd Hw
—ﬁ%{m RO e

Eepnesaw, GR 30144

Hedical Device Hamufacturer/HmanTissue
Processor

DURSI0 AH INSPECTION OF YDUR FIRM WE OBSEAVED:

QBSERVATION 10

Proccdures harve not been followed o prevent contaminaticn of equipment ar prodoct by eortain subrances.
Specifically, the following observation was poled whils oheerving procuchon opesions on 32600

1) Blee palylimed drapes used & prepare the sierile dissecting Seld were plased overlapping each other om the working
arfice The drapes extending foreerd and compimety covering & mejor secticn of the pesfigrated font geifl Thes perforated

7) Sumgical loops used by dseeticn 1echaicians ars sored in wood=n boxes that wre pisced o & cart nd otfer papplies and
relied mio the dissection ooy .

Aprotetion: Promised o eorrest within $0dpe .. .

OBSERVATION 11

Fuilure to prepare, validate, e follow writien procedures fior prevention of infectizus drrsse comasinaien and cross-
comemination diming procsysies

Specifically, Thhllmqw;ummmwud assezrment of operasasi 1 they raleee th the proceming
d&wnfm&r'rmm

A There were oo evalistioss coaducted wisich incioded bactenionasiy sadwr funfinani teslicg wth the airrest
eatibicticiantifinpal cocienil(y) there is oo dasa 00 snsare they @2 oo ieterfere »mib or inhiit orgasises growh in culture
medials) during Post Processing sicrobiology QA teming, thereby yizlding pomible (alse-oogatve resilts.

B Fature to bave documersstise svallshie fior review to ennere that sdequate validenion radies were condustad which
would asns in emablishing a confistency of cperations ia that
1. Iocoming tissues sre not tested prior to being processed, and there are oo comer: Sudes thewing the finx has
keowiledge of the 1verage biobarden of tivsues fecsrved from mppliers.
1 Lack of documentation abowing thad the residual smoum of antibeotics remeiciog oo Ssues afier treanment with the
L Lgkufmm-ﬁdmuhnqitdﬂiwmwﬂjflmﬁmmmm
misrobiology DA teming are adequats ad representative of the tame(s) being procesed

€ Recordsdocumentation review of seme of the Complaing (Fusgus, Beaeral Costimisaton, Geenl Contzmination
and Diegradation) revealed the following:

T
SEE REVERSE

22002
OF THIS PAGE ﬁJﬁf Sl @% 04/12/
PO T, o T urs i ATIONE

FASTE & OF I PAGES
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TEPARTMENT OF HEALTH AND BUMAN SERVICES
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03/25/2002 - 04122002
Atlanta, GA 20309

1404] 253-1161 Fax:i{404) 253-1202 3001451326
=T o WO o W ans, 1w PO A
To: James C. Vander Wyk WP of guality Assucance atory Affairs
e ot ___\"._"mmﬂﬂ-_-ﬂ'_
Er%li'h Inc 1655 Roberts Blvd kv
T Fiam Bea it R

Kamnesaw, GA 30144 Hedieal Device Manufacturer/HmanTissue

Processor

DAFFING AN BSPECTION OF YOUIR FIRM WE DESERVED:

1. A review of some eomplaints as bacterial enntamination revesled Closridum, Hecrotzzed Tiseie andfer Gram
Pesitive BacilkaeBnd This rovies reveabed that the frrm bas received ot kast 13 complaints dating back to 1998
disclozed the foliowiag:

8} Complaies 15210123 vas reported to the Srm oz 11/25/01 sd Complaiar #01-3210124 was reportad
to the S om 1 U28/01, The review revealed that the tiamoe allografls (TO30) implanted 1o both rechpients were
from the seme donor (S3572).  The fre's Microbiclogy Labarutony isolated microcrganizns from Some
tarsples From denos S36T2 pricy to the maﬂmﬁﬂﬁnﬂlﬁ:m'ﬁuiummﬁmm-
F21082 sod complaists 01-52100124.
amﬁummmmmwmwmmmmwmw
mﬂhﬂdummumﬁmuﬁﬂm

DATE TESTED ORGANISM TD DONOR DISPOSTTTION
L5 C. Parnpuirificytion 53672 Deestroyed
%01 C. Sepimm 13672 jetmr—
el 2l | *hicoargmmsn 53672 - Pegtroyed

*The laboratory failed to idessify the prous mnd species of the micoorgasien,

b Complaiz: #2001-0090 was reported o the S oo 577000 apd Complaint #12-5210189 was reposed 1o
the firm oo DIL02. This review revealed that the tissuc aliografts [TU30) snplanted to both recipients were
£om the rame doncr (54368). This record review disciosed that the firm skipped af least four (4) thaue
allografts froem domar 54358 for shipment andlor implanution after the initial complain: was received.

-} Ennphﬂlﬂmnmrqnumhﬁnu 12713759, This record reviesr disclosed thet the firm '
Mizrokiology isolxted en sraerobic gram-positve rod (he lnberatory failed to identify ibe prmes
and spocies of the microarganien) fom a tissee sample from dovor 43527 oo S/16/%9. This review disclosed

that » total of three aliografis wen shipwed and implasted after the sio biborstory repotted the pasitive
microbiziogical tegt rewits.

d) Complais #52 1104 was reported to the firm on 477758 and Complaint #5E€ 1123 was repored to 12 frmen
doaor (31599). This record review disclosad that the finn shipped 2t least eight (8) tissue allografty fom donos
3355% for shipment sod'or implantarios after the initial somplaint was ressved

¢}  Failkareto provest cross-contammnation of temoe identified s coatsining aicrnorpaniens. For
mqhmmm&m;mhmwmmmwwmm
mﬂﬂoﬁhbmmdﬂmﬂ:ggmwmm Mh::lhtmmug:ﬂsﬁ-mhdm

FOWR Pk 45 TTREL mﬂm ORSERVATIONS FaGE 3 O § FACED
RRo ot ——
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To: Jamet C. Vander WHyk, VP of cuality Assuerance/Requlatory Affaizre
T

Cryslife Ine 1655 Robetts Blvd Hw
ﬂ’e’%rsm Frind (a7.aum a1 ST

Eennassw, GR 30144 Medical Device Manufacturar/HumanTissue

FIocessor

DERG AN MEPECTION OF YOUR FIRM WE CRZERVED:

were sihsequently disributed and implanted. One of the reciplents experienced 1 post-cperative

D. Records/docomemstion review of the Anti-Microbisl Coctall Comperison Stady Protoes] 990425-1 revealed the
- following:

1) There is & stetement in this sudy the: sates: "Process cardiac and vasculer Geme oo ek speed and
orthopedic time oo mediem speed for 30 scconds ® There s po data to suppont/subsastine the use of the
Stomacher for the times and epeeds utilized

7 The protoccd setes that the cockesil solutioes for cameles thould be trexted in
wearmm sobotion B. There it no expianation of what & mesn? by "warm®,

) This pretoce] addresses baiching the samples. The S0Ps does not address
butching samnles,

Records/docomentstion review of the Final Asti-Microbisl Smdy disclosed the following:
by, gmi:mhu sppartisabrtantinte the wse of 30 s2oples in the comparizen study that was performad
BED.

1) The protocol'sudy full to show data to justify the use of the parameters 212 bowry acd 30 heurs for cardias
and osthopedic femes.

Thdz snady also Sxdled to show the Istification of the wse of § kours and 12 boun for vasenlsr sisnse,

1} Mcroongunizms were identified in four of the sarmples (41473, 41523, 48589 and 45540, Three of the four
mucroorgasisns wene later cassified a3 comtaminents. There is mo data’sudy conducted by the frm 10
sappan the chasificstion of the ofgamisms o codtaminests,

4} The statement in the study that mates tn part: "***The dais cbtained from this mudy indicated that hoth
the mmmileacin aad geatamicin were equally effective i reducang the eburden on the bums allograft
tizpues, in redation o the sftilmicin antibiphc. *** There were oo bioburdes studies condpered.

The micrn lab milizes s Est of five (5) common environmental costarisants (Baciiius species, Dipthernids, Coagulass

Hegatrve Staphylococnu, Filamenious fongi and Micrococons species). The firm does oot bave any date to
justifpisupport the use of this ut of organtsme.

G A review of the Caraplaint process revealed that Research and Developmest (D) hanelles 3 eritical part

of the: wvesigaicaTolow-gp. This review revealed this RED does nos kave & writien provedure fior

1} Review af complaiet #02-5310217 (dopor 47157) revealad thiz complaing imwobved the
Endecieditis is the recipiest. This report alsc states that the allograft was implented cm 01,
the patient developed Endocurditis and en abseess.  The allograft wes sehaduled for explst tn basch
2007, The fnxl conclusion on the repart from BaD was tken dinestly bospaal pathalogiss report.

af

EEL ]
SEE REVERSE

OF THIS PAGE éﬂ_‘ﬁ s 04/12/2002

m‘nm TV BT ORMILITT [NEPECT:OMNAL OBSER VA TIGONS ﬂlm’ll‘uﬁ-

C- 00624

SC 002551




117

CONFIDENTIA

WM l:l' HI'.H..TH mwmw:u

68 Eighth Strest HE
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DJIZSJEUEE = 04/13/2002

((04] 253-118L fax:le0q) 2531202 ; | 3001451326

10: James €. Vander Wyk, VP of Quality Assurance/Requlatory Affairc

ﬁ%fl Inc 1655 Robects Blwd Bw
“ToPE LR AdR i | PATIE

Henmesaw, GR 30144 HMedical Device Hmf-:tnrummmﬂnu
PTOCESSOr

CURING AN NSPECTICN OF YOUR FIRM WE OBSERVED:

2} Review of complant $01-5210090 revealed a gpecimen wai received for testing on 100501, This
specimen wis mithandled A mems was written to the fle dated /LG, (xpproximately 3 menths laer)
thar amermpied to explaic the sesics of events.

EQUIFMERT
H  Recordydocmmentation review of (ke recnrd for the Stomacher revealed the follawing:

1) The fins fled 1o peform Instelition Qulifications on the Stomschers (E0113F-porchesed 10/16/00 md
EQ113Edeze isknown). x

2) The firm does a0t baws o maintenance program for the two Stemackers (E0I1IE and E0113F), Mdde] 87 nsed
in the processing of bumas tissus, The manafachorer's cristensncs mamal states in part * *** B is
mecommended thet the following routine checics be easrisd enn every § months endess local regalainns o
Cods of Practice nequire more freqaens service inpervals, If the instnument is wsed very extensively, €.4.,
dreable shift working in & liboretory, the the frequency should be ipcrensed to mogthly isterealy #4%=
The checks the the sermal recommends iackade bat i3 st limited 1o the following: 1) Fusetians] Cheel
1) Hleswical Check uad 3} Mechanics] Cheske

OBSERVATION 12

kmﬁﬂwhudﬂdumwmﬂnmhnhnwnfﬂumwm hrdmh*wdahrh:
partinlar vivme imvoived.

Specifeally, Frecedydoms mentation review movmaled tht the Stzaderd Dpersing Procedures [SOPs- QSIH, 052720, Q05
27500 were not fallewed. Thlmkﬂm«nld the fallowing:

q'ﬁmﬂwﬁuzMH(mM.m:&!m,lﬂli,ls‘ni}mmdumﬁaﬁnrmn.:gi:-q&u:l
1949 minutez. The frm SOPs ctates that the eunimum time for eatbsctc treatment is 2 bowrs. (beant and orthopedic tispas
aliogmits) tod § bosars for vascudar tirmoe allografts.

7) S0P QA-0001 was aot followed. The Materis] Review Board mede 3 decision 10 spprove the timae allagrafhs fior use,
sean hfgtesial Review Board documentsson sheuld be complete and exslich enough 1o reflect the fequiremest, the departure
from the requiremens, the dispasition, the raticnale for the disposition and the oot cause, &5 peoessary, withoet sy further
documentaton.

3} There were fve produces (PO20, PVD0(xT), AV00, and MV10] from the four dopors that were released and stipped for
i
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&0 BEighth Street NE 03/25/2002 - 04/12/23002
Atlanta. GR 30309

an
{404} 253-1161 I"I.'!:iiﬂ-l] 253=1202
=

3001451326

To: James ©. Vander Wyk, VP of CQuality Aasurance/Roqelatory Affaics

%Hil Inc 1655 Poberts Elvd Rw

Eennesaw, GA 30144 Medical Device Masufacturec/HumanTissus

Precessor

DURSMG AN INSPECTION OF YOUR FIRM 'WE OBSERVED:

FoA EMPLOYELS' HAMES, TITLES, AND SIGNATURES:

S L s
%ﬁﬂmﬂﬂw En'mhm Ievestizetor

T ]
SEE REVERSE |
OF THES PAGE : i 04,12/2002
| o s s e R P caLT TNSPECTIONAL ORSTRVATIONS
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&% Cryolife; Inc.

Beotechnabogies for Medicine™

May L5, 2002

Mr Ballasd H. Graham
Distnct Darector, HFE-SEIGD
Food and Dmug Adminisiration
£0 Eighth Strest

Atlanra, GA 30309

Re: Initial reply to Notice of Inspectional Observations (483) from Inspection of 3/25/02-
4/1202 (FEI # 3001451326).

Dear Mr. Graham:

This submission is in reply to the inspectional observations in the Notice of Inspectional
Observations (MNotice) issu=d by investigators C. Brooks, K. Coleman, H. Bester, . Jackson, end
Microbiclogist P. Bonnes a5 a result of the above-cited inspection of CryoLifs, Inc.. a registered
tissue bank (Reg. # FEL 3001451326) and medics] device manufaciurer (Reg. # 1063431)
located az 1655 Roberts Blvd, NW, Kennesaw, GA 30144.

Fizst, I would like to comment on the professional, interactive nature of the inspection. It is clear
thiat the tisgue processing industry fases challenges induced by certain sensationalizing of events
in the national media. A: the outset of this inspection we were informed that the agency’s purpose
wis to investigate two alleged heart valve endocarditis events associated with CryoLife-
preserved allograft valves. Under the cicomstances, the inspestion might have devolved into
confusion and achmony However, the investigatoss sxhibited willingness and forbearance to
discuss the obeervarions, issues, and CryoLife positions openly and theroughly throughout the
inspectior.. While it is clear that there are some major differsnces in the positions stated by
CryoLife and FDA, 25 representec by the investigators, CryoLife nonetheless appreciates the
coasideration extended by the investgators and local distict.

Cryolife cooperated fully with this inspection aithough we neted that these two claims 5y 2
single surgeon alleging that heart vaives supplied by CryoLife resulted in endozardius infection
in Ris two patients were isolated cases and there was no pattem of similar complaints and thers
was no historical basis for assuming & significant public health sk, The valves in questicn werzs
implanted a significant period of tme prior to the onset of symptoms claimed by the reporting
surgeon (in the firsy case the implant was 5 months prior to symptoms and & months prior to the
complaint; the second was implantad a year prior 1o the symptoms and complaint) . The szcond
complaint had barely been received by Cryolife and we had not yet kad the opparuniry to
nitiate our own investigation. [n both cases, the investigation conducted by CryaLife revealed,
by pathalogy data submitted by the reporting surgeon's 0Wn hospital & well as other review, that
the CryaLife-supplied heant valves were not infect=d. This supported CryaLife's initial bypothesis
that the valves wers nod invoived.

1655 Toberts Sovlevard, MW - Kamnesew, Geargio 30144
TTO41%1355 - 1-830-435-6205 In the US4 and Cansda - Fow TT0-426-0001
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(Cryolafe 483 Response, Cont.) CONFIDENTIAL

Thus the regulatory record is clear that as of September 30, 1999 the FDA acknowledged that
Part 1270 and 1271 referved directly to tesuing for HIV and hepatits and acknowiedged that
additional, futre ralemaking was necessary to expand ths scope of 1271 requirements to other
infectious dissases. No such regulations have besn promulgated fo date.

In light of the above regulatory hustary, there is no legal foundation (o support the agency's
contention. as asserted in the final Guidanze for Industry - Validanon of procedunes for
processing of human tissues intended for Transplantation (Cuidance) issusd by FDA in March
2002, that infectious diseasss inciude more than HIV or hepatitts under Pan 1270,

CryoLife has aiways agreed that appropriaie additional regulation of the tissue banking incustry
is neczssary. Indesd the record shows that CryoLife was instrumental in organizing an &ffort of
allthe heart valve processors o propose an outline of Good Tissue Practices for the FDA 1o
conzider. However, we object to the cument FDA 2o o subven the rulemaiting process before
a thorough diseussion of the effects thar such requiremen:s stated in the Suidance will and migh
have on tssue availability. Many of the cbservations hsted in this 483 are drawn from
investigator sxseriencs in compliancs issues for sterile medical devices. The jssues contidersd
within this 483 with regard to tissess ars not always directly comparable to such devices,

However, if this Guidance was legitimate, we believe the investigators did not properly apply its
directves in certain cases reprasented in this 483, For =xample, the Guidance states that the FDA
mey review a manufacurer’s validation data. An obssrvation will be included on the 483 if the
menufactarer does not have a validation or does not follow its validaced procedumes, If the
validation it complex or does not appear adequars, the investigator is limited to collacting copies
of the records for Zurther FDA evaluation. This 2ppears to be an acknowledgement of the
difficultiss associated with validating certain processes fer tissues and initiates 2 lzaming process
on the paps of the FDA and indusiry separate from direct enforeement action.

Despite CryoLife's contention that many of the FDMA actions. comments, and listed ebservations
are not supporied under cument regulations, we have attempted 10 address the issues raised in the
283 responss. We believe that cemain of the observations raise larger issu=s that are not resalved
technically in the indusiry, miszpply process validanon theary from sterile device manufactunng,
or are maters of national policy relstive to the availabllity of an adeguare supply of human
implantable tissue commensurate with reasonable nisk. Such issues deserve consideration and we
certainly intend to be 4 constructive part of that dialogae.

If thers are further questions or clanficaticns required. I may be reached at 678.230.4330.

Sincesely,

e Bl BN

|t ‘-’md:r Wyk. Fh.D,
Wice President, Ragoiatory Affairs and
Cuality Assurance
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