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STATUS OF THE ARTIFICIAL HEART PROGRAM

WEDNESDAY, FEBRUARY 5, 1986

HoOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND TECHNOLOGY,
SUBCOMMITTEE ON INVESTIGATIONS AND OVERSIGHT,
Washington, DC.

The subcommittee met, pursuant to call, at 9:30 a.m., in room
2318, Rayburn House Office Building, Hon. Harold L. Volkmer
(chairman of the subcommittee) presiding.

Mr. VoLkMmER. Good morning,dgxe Subcommittee on Oversight
and Investigation will come to ordér. '

Before we begin I would like to inquire if Dr. Jack Copeland is
present.

Will he acknowledge if he is present?

8(})‘{es not appear to be here.

Thank you very much.
Heart disease is the leading cause of death in the United States.
One approach to the treatifient of heart disease is the artificial .

heart. From its inception=] early 1960's the artificial heart
Erogram was intended not only-to §ave the lives of the victims of
eart disease but to also allow those individuals to live healthy and

productive lives in the comfan of their family and friends.

Largely through federally funded research the artificial heart
program has advanced from a dream to a reality. It has been used
as a permanent device to prolong the lives of Barney Clark, Bill
Schroeder, and others.

Just recently in Minnesota an artificial heart prolonged the life
of Mary Lund thereby enabling her to undergo a human heart
transplant this past weekend. Through the courage of people like
Barney Clark, William Schroeder, and Mary Lund we now under-
stand more fully the potential and the problems associated with
the artificial heart. .

Hopefully our greater understanding will further the develop-
ment of an artificial heart that will fulfill the aspirations which
give birth to the artificial heart program.

There are questions that must be asked about the wisdom and
utility of the present artificial heart program. Today we will exam-
ine whether the technology of the artificial heart is advanced
enough to justify its usage in human beings on either a temporary
or permanent: basis.

e will hear about recent artificial heart implants within the
last several days, under emergency conditions. And we will exam-
ine FDA procedures for handling such emergencies.

(1
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We will examine how use of an artificial heart affects the quality
of life for the recipients and their families. We will review the role
of the Federal Government in overseeing the development of the
artificial heart and in prescribing its use.

Throughout this hearing we will be guided by the concern all
America faces; the development of effective, affordable, and human
means to save the lives of the victims of heart disease.

To assist us in the hearing today are two specialists most often
associated with the artificial heart program, Dr. Robert Jarvik and
Dr. William DeVries. We appreciate their presence and the time
they have taken to be with us.

Dr. Jack Copeland was to have been here, but his presence was
required at the hospital as he just this past Monday implanted yet
another artificial heart. My staff was in contact just last evening,
and he said he may be able to make it.

But we told him if it was necessary for him to attend his patient
we would accept his statement which we have received that will be
made a part of the record, and if we have any questions of him we
will submit them to him in writing.

[The prepared opening statement of Mr. Volkmer follows:]
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300D MORKING. THE HEARING WILL COME TO ORDER.

HEART DISEASE 1S THE LEADING CAUSE CF DEATH IN THt
UNITIa 3VATES.  ONE APPROACH TO THE TREATMENT OF HEARY
CISEASE 1S THE ART!ISICHAL HEART,

FROM ITS ITCEPTION IN THE EARLY 1958'S. THE ARTIF!ZJAL
(EART PRUGRAM WAS INTENDED NOT OMLY TO SAVE THE LIVES OF THE
vI1ZTiMS CF HEART OISEASE. BUT ALSO TO ALLOW THOSE
iNDIVIDIALS TO LIVE HEALTHY AND PRODUCTIVE LIVES IN THE
COMPANY CF THE'R FAMILIES AND FRIENDS, LARGELY THROUGH
FEDERAL.Y-FUNDED RESEARCH. THE ARTIFICIAL HEART PROGRAY HAS
ADVANCEN FROM A DREAM TO A REALITY. |T HAS BEEN USED #5 A
FCRMANENT DEVICE 7O FROLONS THE LIVES OF BARNEY CLARK, BILL
SCHROEDLR AND OTHERS. JUST RECENTLY IN MINNZSOTA, THE
ARTIFIC AL HEART PROLONGED THE LIFE OF MARY LUND. THEREBRY
ENABL ING HER TC UNDIRGO A HUMAN KEART TRANSFLANT 7+H!$ °AST

WEE “ING
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THROUGH THE COURAGE OF PEOPLE L IKE BARNEY CLARK. BiLL
SCHROEDER. AND MARY LUND. WE NOW UNDERSTAND MORE FULLY THE
EOTENTIAL AND THE PROBLEMS ASSOCIATED W:TH THE ARTISIC!AL
HEART. HOPEFULLY OUR GREATER UNDZRSTANDING WILL FURTHER THE
DEVELOPVENT OF AN ARTIFICIAL HEART THAT WILL FULFILL THE
4SPIRATIONS WHICH GAVE BIRTH TO THE ARTIFIC AL HEART
PROGRAM.

THERE ARE AUESTIONS THAT MUST BE ASKED ABOUT THE WISDOM
AND UTILITY OF THE PRESENT ARTIFICIAL HEART PROGRAM. TODAY
WE WiLL _EXAMINE WHETHER THE TECHNOLOGY OF THE ARTIFICIAL
HEART IS ADVANCED ENOUGH TO JUST!FY |TS USAGE IN HUMAN
BEINGS ON EITHER A TEMPOPARY OR PERMANENT BASIS. WE wilLL
HEAR ABOUT RECENT ARTIFICIAL HEART [MPLANTS WITHIN THE LAST
SEVERAL DAYS, UNDER EMERGENCY CONDITIONS. AND WE WiLL
EXAMINE FDA'S PROCEDURES FOR HAND. ING SUCH EMERGENCIES. W&
WILL EXAMINE HOW USE OF AN.ARTIFICIAL HEART AFFECTS THE
QUALITY OF LIFE OF THE RECIPIENTS AND THEIR FAMILIES, Wt
WILL REVIEW THE ROLE OF THE FEDERAL GOVERNMINT IN OVERSEEING
THE DEVELOPMENT OF THE ARTIFICIAL HEART AND IN PRESCRIBING
17S USE. THROUGHOUT TH1S HEARING, WE WILL BE GUIDED BY A
CONCERN ALL AMERICA SHARES -- THE DEVELOPMENT OF EFFECTIVE.
AFFORCABLE AND HUMANE MEANS TO SAVE THE LIVES OF THE VICTIMS
OF HEAKRT DISEASE.
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To ASSIST US IN THE HEARING TODAY ARE TWO SPECIALISTS
MOST OFTEN ASSOCIATED WITH THE ARTIFICIAL HEART PROGRAM --
DR. ROBERT JARVIK AND DR. WiLL!AM DEVRIES. WE APPRECIATE
THE K FRESENCE AND THE TIME THEY HAVE TAKEN TO BE WiTH US.
DR. JACK COPELAND WAS TO HAVE BEEN HERE BUT HIS PRESENCE IS
REQUIRED AT THE HOSPITAL. AS HE JUST THIS PAST MONDAY
tMPLANTED YET ANOTHER ARTIFICIAL HEART. THE SUBCOMMITTEE 1S
AL30 PLEASED TO HAVE WITH US TODAY MeL SCHROEDER. THE SON OF
ARTIFICIAL HEART RECIPIENT WILLIAM SCHROEDER.

! WILL NOW ASK THE FIRST PANEL TO BE SEATED. THE FIRST
P.NEL WilL BE COMPOSED OF DR, ROBERT JARVIK, THE DEVELOPER
OF THE JARVIK ARTIFICIAL HEART AND PRESIDENT OF SYMBION,
t*%.. WHICH MANUFACTURES THE JARVIK HEART: AND DR. SIDNEY WOLFE
DIRECTOR OF THE PusL tC CITIZEN HEAL TH RESEARCH GROUP ,

[The prepared statement of Dr. Jack Copeland follows:]
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TOTAL ARTIFICIAL HEART AS A BRIDGE TO HEART TRANSPLANTATION
Jack G. Copeland, M.D.

In March 1985 at the University of Arizona an unauthorized
total artificial heart was implanted in a young man dying of
heart failure following heart tr-nsplantation. The use of this
device which was called the "Phoenix Heart" attracted the large
entourage of media people who had been following the total
artificial heart at louisville and perhaps over dramatized the
apparent conflict with FDA regulations. Our experience with that
device and the realization that the time has come for a back-up
device in heart transplantation stimulated us to subsequently
seek training in the implantation of the Jarvik-7 heart to
acquire that heart and necessary drive mechanisms to make it
function and to be ready with that device should we ever need to
replace the human heart with a mechanical heart again. We were
the first to be approved to use the Jarvik-7 heart as a bridge to
transplant. In August of i985 when we felt there was no other
alternative but to use the Jarvik-7, we implanted that device in
a young man named Michael Drummond. It efupported him and allowed
marked improvements of his condition over a nine day period until
a donor heart was used to transplant Mr. Drummond and the Jarvik
heart was removed. Michael Drummond is now alive and well at
home with a transplanted heart and planning to return to work as

a Safeway Assistant Manager beginning February 1986. His "bridge
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to transplantation" was the first successful bridge to
transplantation resulting in a survivor in medical and surgical
history. The following discussion outlines some of the important
points relating to the Jarvik-7 heart and the Phoenix ieart as
they relate to bridge to transpiantation in our program.

In early March 1985 I would have been perhaps one of the
last cardiothoracic surgeons in the country to espouse the use of
a total artificial heart. As the Director of a successful and
internationally recognized cardiac transplantation program, my
concern was primarily focused on cardiac transplantation as well
as the service operations of a more routine nature which we
perform at the University Medical Center in Tucson. In our
program of heart transplantation we had previously encountered
two patients who, following heart transplantation had died on the
operating room table of failure of the donor heart to function.
Following the second death I had made efforts to obtain an
artificial heart or a left ventricular assist device and found
these were so tightly regqulated that it was impossible for us to
become a clinical investigator with one of these devices within a
reasonable period of time. We therefore decided to apply for
money from the National Institutes of Health to develop our own
artificial heart, a primitive form of which had already been
devised by a physician on the staff at the University Medical
Center. This was tuined down. We thus had no funding from the

National Institutes of Health for either heart transplantation or
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artificial heart work when our experience with the Phoenix Heart
developed.

The situation we faced when the Phoenix Heart was implanted
was truly an emergency. A young man who had had a heart
transplant approximately 24 hours earlier experienced a cardiac
arrest early the next morning. Resuscitation was prompt,
however, upon opening the man's chest and feeling his heart, it
was clear that it would never beat again on its own. We were
able to maintain the gentleman's pressure, neurologic function
and urinary output with massage of the heart and therefore rushed
him to the operating room, connected into the heart-lung machine
to maintain pressure, and blood flow while we looked frantically
for another donor heart. This included calling every organ
procurement cunter in the Western United States and notifying the
National Orxgan Transplant computer system. No hearts were
available. After approximately 2 1/2 hours of time on the heart-
lung machine it became clear that we would have to pronounce this
éentleman dead or try a drastic therapy. I recalled that a
colleague of mine in Phoenix, Arizona was working on a new device
called the "Phoenix Heart". A quick call to him at approximately
5:00 a.m. revealed that such a device was available, was
sterilized, and was scheduled for implantation in a calf the
following day. He was willing to bring it to Tucson and have it
implanted on a temporary basis while we waited for another donor

heart. At that point we notified our hospital administration,
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our fnvestigational review board and made plans to implant the
device. The Phoenix surgeon in question, Dr. Cecil Vaughn,
called the artificial heart center in Salt Lake City and informed
ther of our pl;n. They immediately flew from Sait Lake City in a
Lear jet with a Jarvik-7 in hand and this, in fact, was what
triggered the large following media. They, however, were much
too late for our purposes and by the time they arrived we had
already implanted the Phoenix heart and it was functioning. oOur
concern was not for regulations or the FDA, but simply to
maintain the life of our patient. We spent approximately one
hour explaining to his family the dilemma we faced and obtaining
an informed consent. The heart did function for approximately 12
hours. We found another donor heart, and because we were
uncertain as to the dependability of the Phoenix Heart, we
proczeded with a second transplant. Unfortunately our patient
had bacterial pneumonia and sepsis and died approximately 1 1/2
days later.

There is no other Phoenix Heart. The inventor of the
Phoenix Heart, a former employee at the Texas Heart Institute
where he learned his trade, is continuing to develop new models.
However, his device does not differ in its basic mechanism from
the Jarvik-7. To develop a "Phoenix Heart" to the same level of
technology as the Jarvik~7 would take a large amount of money for
engineering and mechanical development as well as a large staff

and even more money for the conduct of required experiments to
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obtain FDA approval for clinical investigation. There is no
funding for the Phoenix Heart, either at the University of
Arizona or at St. Lukes Hosital in Phoenix. 1It, therefore, is no
more than a side lssue at the present time.

- There is no doubt, however, that tne Phoenix Heart
functioned well when it was implanted in our patient. It
sustained his 1ife, improved his vital functions including blood
pressure, oxygenation, kidney function and even improved his
neurologic function. It is also certain that no damage resulted
to the patient from the Phoenix Heart and my only regret about
the entire experience is that we did not leave the Phoenix Heart
in place for a much longer period of time which would have
allowed the patient to recover from his cardiac arrest and
perhaps allowed us to treat his infectious complications.

At this point in time we were faced with many questions and
treated as experts in the field of artificial heart implantation
even though our experience included only one patient and no
lakoratory work whatsoever. We, of course, had maintained an
interest in the area of artificial devices for some time and the
orientation of the Division and my own orientation were the same
with regard to the theoretical role of the total artificial heart
in transplantation. I felt that the bridge to transplant concept
was the only qaalistic Qay in which a total artificial heart
could be used in 1985. All the laboratory experiences prior to
this indicated that the total artificial heart was not truly a
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permanent device. None of the hearts had lasted for more than a
year in animals. All had failed due to clot formation, wear of
the pneumatic diaphragm, infection or loss of durability of one
cr more valves. Further, the experience with the so-called
"permanent implantation® in Utah and Louisville suggested that if
the total artificial heart was in place long enough some
devastating complication was bound to occur, the most likely
being stroke. We thus evolved a concept of using the total
artificial heart as a bridge to transplantation. The artificial
heart would be used as a last resort and then for a relatively
short time (1-2 weeks).

We were criticized severely by the media and various
bicethicists who claimed that we should have had such a device
on the shalf and available so that an unauthorized dewvice would
not have been used. Obviously this was an impossibility and in
retrospect from my current perspective it is clear that unless we
had had the Phoenix Heart experience we might never have had the
opportunity to go on to train in the use of the Jarvik-7. The
Phoenix Heart experience forced us into the artificial heart
arena in one sense and provided the opportunity for us to make
that transition by stimulating those around us.

We went into the Jarvik heart experience with little money,
no grants, no endowments and only a great deal of enthusiasm from
a small group of individuals and a very receptive institution to
back us up. After training to implant the Jarvik-7 heart which
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included two separate trips to Salt Lake City and a total of
approximately 8 operations, we devised a human subjects protocol
which was approved locally by our institutional review board and-
a protocol which was submitted by Symbion to the FDA. This
protocol was initially rejected, however, on second submission
was accepted. When the case of Michael Drummond came along, we
did not expect to use the Jarvik-~7. However, he deteriorated -
very rapidly and we felt that he would not survive for more than
48 hours on medical therapy. We could not find a donor heart for
him at that time and therefore we proceeded with implantation of
the Jarvik-7 heart. Our impression from the experiences of
others was that this implantation would be extremely difficult,
that there would be tremendous amount of bleeding, renal failure
would occur, hemolysis or the breakdown of red blood cells would
be a major problem. None of these actually gave us any
difficulty whatsocever. The amount of bleeding from the surgery
was less than that normally encountered following coronary
bypass. There was no renal failure, in fact tha patient lost 20
kilograms or approximately 44 pounds of water of the next nine
days while on the Jarvik-7 device. There was only minimal
hemolysis or breakdown 62 red blood cells and this was never a
clincially apparent problenm.

On the seventh day following the implantation of the Jarvik-
7 device, Mike Drummond experienced a transient neurologic

deficit which was a "tiny stroke". There was no evidence on
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brain scanning of any damage to the brain and he has since
completely recovered from this stroke which, for the most part,
consisted of a stuttering and slowing of his "speech. We learned
a great deal from our experience with Michael Drummond. First
that the device works very nicely. Second that the patient on a
Jarvik-7, whqlpas been very sick, may be expected to recover
rapidly. This recovery in Mr. Drummond's case was marked by an
outpouring of clotting proteins from his liver as well as the
huge loss of water through his kidneys.

There were some problems with our paranoia concerning the
media and we also learned from this. One was that the patient's
chart each week was thinned and older parts of the chart were
removed to ; safe in the medical records department. This left
us with only a short-term view of the patient's condition which
was not satisfactory. The reason for this precaution was the
fear that someone would steal his chart. A second precaution was
taken with the way in which his chest x-rays were done. Some of
the x-rays were digitized, making reproduction quite simple and a
reproduction was made simultaneous with the original x-:ay. This
also was filed in a secret, locked place. We thus had routine x-
rays as well as digitized X-rays to compare with each other.
Having never seen the digitized x-rays before, we were at a loss
to make complete sense of them and to be sure that Mr. Drummond's

lungs and chest were absolutely normal.
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Our final lesson- from the Drummond experience was that
anticoagulation is a major ﬁtoblen of the artificial heart, that
there are many possibilities for pursuing anticoagulaﬁion and
that if we had followed more closely the patient's
anticoagulation status we could probably have prevented his
stroke from occuring.

One would think that the visibility obtained by both of
these experiences would have made it a simple matter to acquire
funds to continue our research in the artificial heart area.

This is far from the truth. In spite of some promising leads
with private philanthropic agencies no money has come forth.
Grant applications for tyo National Institutes of Health are in
the process of being completed, however, this is a very tedious,
time-consuning procedﬁre and there is no guarantee that it will
result in any reasonable amount of money which would inable us to
pursue our interest in this field. Further, there is no
insurance company in the United States that will fund the
implantation of artificial hearts. The only institution in the
United States that has pledged (by a handshake, not a contract)
to do this is Humana in Louisville and I am unaware of any other
hospital that has made that type of commitment.

At the University Medical Center our intention is to use the
device as a temporary bridqq to transplant, the hospital has
indicated that they would follow our proétess with these implants

and would not, in the absence of adequate personal results or
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health insurance, charge for the period of time during which the
heart is implanted, but would charge for the precperative period
as well as the post heart transplant period. We plan, therefore,
to continue our experience and feel quite strongly that we have
nev insights into methods for anticoagulation of these patients
which will enable us to be at least as successful as we were with
Mike Drummond and perhaps do even better. We have no intention
to use these devices for permanent implantation. However, anyone
involved with the bridge to transplant program must realize and
nust inform his patients that if they become non-candidates for
transplantation while the total artificial heart is in place that
they might become de facto permanent artificial heart recipients.

Considerable changes in the design of the Jarvik-7 heart may
result from our experience with Mike Drummond which has been
documented in detail and is being submitted for publication at
this time. Unfortunately the regulation of artificial hearts in
this country will probably make it necessary to use any second or
third generation of Jarvik-7 hearts in Europe or the orient aince
the tedious approval regqulations which are also quite costly may
be too much for Symbion, Inc. to handle in this country. Thus, I
suapect that we will fall behind Europe in total artificial heart
tecbnology availability as we have to some extent in valvular
prosthesis availability.
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At the present time it would seem that the use of a total
artificial heart in even a busy heart transplant program would be
a rare and emergency aevent. It seems to me unfortunate that only
a few programs in the United States and only two programs with
significant numbers of transplants going on (University of
Arizona and Pittsburgh) have access to the Jarvik-7 heart. It
would appear that if the goal of the FDA is to slow the
development of this device, they have succeeded beautifully.

One wonders if the spirit of the law as it was passed in the
days following the thalidomide crisis really was to control the
experimental devices which are currently under such heavy
scrutiny. It would appear to me that local control of
experimental technology by institutional review boards and peer
review and trust in the expertise of those of us who have trained
and dedicated our lives to cardiac surgery and cardiac
transplantation would be a route for the government to follow. I
am not sure what benefit derives from having a group of non-
cardiac surgeons, non-cardiologists review the clinical
indications and determine the clinical settings in which these
devices are to be used. Obviously these devices are expensive,
time consuming and require a disproportionate amount of effort
from the investigators. However, this is no different from any

other new development in the medical field.
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Dr. Jack Copeland, Professor of Surgery
Arizona Heal th Sciences Center

1501 N, Campbell Ave.

Tucson, AZ 85724

Dear Dr. Copeland:

The Subcommlttee on Investigations and Oversight appreclates your time and
effort In submitting your written testimony for the February 5, 1986 hdaring on
artificlal hearts, | regret that you could not participate In the hearing, but
{ fully understand the dilemma you faced, and commend you for your declision to
attend your patlent. Your written statement wili be made a part of the record.

The Subcommittee would appreclate your written responses to the fol loving
questlons:

1. Dr. De¥rles is working under the auspices of the Humana Corporation, which
bears a majority of the costs assoclated with the artificlal heart. Since
you are at an academic Instltution and not a private corporation, how are
the costs assoclated with your artiticial heart program handled?

2. You have permission to use the Jarvik<7 only as a temporary devlce untl| a
hunan heart can be found, Have you appl led for permission to do permanent
heart transplants with the Jarv!ik=7, and If not, why not?

3. Last year, you used the "Phoenlx heart™, an unapproved device, In a
bridge-to-transplant situation, What are thc basic differences between
that heart and the Jarvik=7? What Is the approval status of the Phoenix
heart at present? WIll data be submitted to FOA for tuture approval of
this device?

4. Largely as a result of the Implantation of the Phoentx heart, the FOA has
promulgated guldel Ines which describe procedures for the emergency implant
of artiticial hearts. Would your use of the Phoenlx heart have compl led
with the FDA requirements that now exist?

- Desplte the success you had with the Phoenix heart, It cannot be
used again In & emergency situation untit FDA approves I+, and It
may take several years for FDA to approve such a device, how wili
this aftect the artiticlal heart program's progress?




19

Dr. Jack Copel and

April 7, 1986 -

Page 2

5.

1986

o
Bernadette Chayrez has now recelved two mini~Jarvlik hearts, desplte FDA's
announced ban on the minl-Jarvik after Its use In Mary Lund. Please
explain why thls was necessary and what procedures were fol lowed to get
approval for both Implants.
- Are FDA's emergency guldel Ines unreallstic In {Ight of ‘the
sltuations you have experlenced?
- DId you get what you would regard as fully informed consent fram the
patlent or her family? Please brlefly describe the polints covered
In the Informed consent process.

Glven that some temporary artificlal heart Implants may become permanent,

what guarantee Is there that temporary lmplant patients recelve the same

protections and rights as patients racelving permanent Implants?

- How would you propose to baiance the need for regulation to ensure
maximum patient safety, and the desire of a physiclan to save a |life
in an amergency?

Use of the artiflcial heart on a temporary basis Increases the number of
people walting for scarce human donor hearts. Do you have any suggestions
on how to falrly allocate such a scarce resource?

Do you bel leve that the Jarvik-7 artifliclal heart Is still an experlmental
device or should 1ts use be consldered an acceptable medical treatment?

It has been suggested that a multi-center review panet be formed to
develop unlform standards related to the artificlal heart Implant
protocol, patlent selectlon criteria, and minimum standards for the
Informed consent process Including forms. This panel would Include, among
others, representatives of the artiflcial heart manufacturers, the
hospltals Involved, and the appropriate physiclans. Please comment.

Your responses to the above questions should be submitted by April 24,
to:

Or. Irene Glowlinskl
Subcommlttee on Investigations and Oversight
822 House Annex |
Washington, DC 20515-6307

| want to extend my thanks for your service to the Subcommittee,

Sincerely,

P (2ot
rold L. Yolkmer
Chalman
Subcommittee on lavestlgations
and Oversight
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The University of Arizona

Health Sciences Center

College of Medicine

Department of Surgery

Section of Cardiovascutar and
Thoracic Surgery

Tucson, Anzona 85724

(602) 626-6339

April 21, 1986

Dr. Irene Glowinski

Subcommittee on Investigations and Oversight
822 House Annex |

Washington, DC 20515-6307

Dear Dr. Glowinski:

Thank you for allowing me to answer your questions. 1 will
answer them in the order asked.

1.

2.

3.

The cost of our artificial heart program at the University
Medical Center in Tucson are handled as follows. Capital
investments in drivers, artificial hearts, a mock-circulation,
and the hiring of various enginecring personnel (3), has been
jointly shared by the College of Medicine and the hospital.
Costs for the implants have been covered by the patients and
their insurance companies. There have been some failures to
pay, and these have been written off by the hospital.

At present [ am not interested in a permanent implantation of
the Jarvik-7 or any other artificial heart. Perhaps once we
obtain a portable drive unit (Heimes driver), I will be more
interested. And certainly, when total implantability is
achieved, either with a ventricular assist device or a total
artificial heart, the appeal for long-term implantation will be
great. In the meantime it seems to me that the
transplantation setting is the best one in which to test the
total artificial heart in 1986.

The so-called "Phoenix heart" differs in size and shape from
the Jarvik heart. The curreny version is smaller than even the
mini-Jarvik, however has a stroke volume of approximately
100cc. The compactness is obtained by changing the shape of
the device making it more elongated. The inlet and outlet
valves of the Phoenix heart at present are St. Jude valves of
29mm and 27mm respectively, the same size, but a different
make from those used in the Jarvik-7 (Medtronic Hall), The
diaphragm in the Phoenix heart is tethered so that it takes on
the shape of a cone or tent that is inflated and deflated. The
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4.

5.

segmented polyurethane membrane is only single thickness.
This device has had very limited testing, has not been
subjected to any FDA protocols, and is first being bench tested
for hemodynamic and durability considerations. At some point
in the future data may be submitted to the FDA for approval
of this heart. 1 suspect this will take some time, but I am
impressed with the promise of the Phoenix heart for the
future.

The Institutional Review Board guidelines do provide for use by
a physician of any device in a life threatening emergency that
he feels may save his patient's life, These guidelines were
written well in advance of our experience with the Phoenix
heart. 1 believe if we were to use the Phoenix heart or a
similar but unapproved device that they would fall under
current FDA guildelines, but that special communication with
the FDA would not only be warranted but wise. Obviously the
regulatory role of the FDA restricts in many ways the
development of artificial hearts. While the FDA views itself
as stimulating good science and good research, given the
current financial constraints on most research programs and
small ousinesses involved in artificial heart technology, this
type of restriction is at times overwhelming. I suspect that
there would not be nearly as great a problem if the total
artificial heart had a lower profile, but unfortunately news of
the total artificial heart sells newspapers.

In the case of Bernadette Chayrez, the FDA was consulted
daily for approximately five days in a row with regard to the
initial mini-Jarvik implant. They repeatedly gave their
approval for our use of this mini-Jarvik in the first case.
After Mrs. Chayrez's rejection and emergency reimplant, we
also talked with the FDA extensively. Currently the
experience with Mary Lund and Mrs. Chayrez is being used in
lieu of further animal experimentation as proof of the chronic
function of the device. The FDA has accepted this experience
pending data submission. .

I feel the FIS)A guidelines are perhaps too stringent in the case
of the mini-Jarvik which is definitely an efficacious device and
has supported Bernadette Chayrez now for more than 60 days
without any evidence of thromboembolism or device failure.
Hemolysis has been minimal, and the problems we have faced
have been largely those created by rejection and infection.
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6.

7.

I believe we obtained as fully an informed consent as we
possibly could have from Mrs. Chayrez and her family. I have
enclosed a copy of the consent form used. In addition to the
consent form, a question and answer session with the patient
and her mother was recorded and transcribed which covered
the key points regarding what to do if a massive stroke
occurred after implantation. It was decided by the patient and
her mother that in this event they would both want the
machine turned off. Informed consent seems to be a major
issue in the eyes of the highly educated, sophisticated, and
medically aware bioethicists. Unfortunately riost lay people
are completely lost after about five minutes of informed
consent discussion. Perhaps informed consent should be
carried out as a classroom procedure with multiple sessions
and teaching. However, time is not always available and a
weighing of all of the points by the patient is impossible since
he has so little understanding for the great complexity of the
field in which we are dealing. I think you will see our
informed consent covers all of the major catastrophies which
could occur. Obviously this is discouraging to the patient and
the family, but all of these points are stressed very carefully,
and in fact in most cases we have read the consent in its
entirety aloud to the patient and explained it word by word
and paragraph by paragraph if necessary. I believe we have
done everything we can do to fully inform our patients short
of restricting the procedure to recipients who have a full
medical education. .

There is no guarantee that the patient or his family are going
to understand anything we say about informed consent or the
procedure. In fact there is no such thing as a guarantee in
any of the biological sciences in medicine or in surgery. 1
think a consent form such as we have submitted, plus an
honest discussion of the prospects with the total artificial
heart and of the possible catastrophies and of possible
alternatives in face of catastrophy is all we can do to ensure
that our patient and his family are prepared.

I don't believe that use of the artificial heart on a temporary
basis increases the number of people waiting for scarce human
donor hearts. On the contrary. If the total artificial heart is
used only in those candidates for heart transplantation who
have been preselected or in patients who have already had
transplants, it does not increase the number, Further, it has
been well documented by numerous papers in the literature and



23

Dr. Irene Glowinski
April 21, 1986
Page &

8.

anecdotal information from programs around the world that
from 20% to 40% of patients die while they are waiting for a
transplant after having been chosen as an active transplant
candidate. This rnakes the waiting period for transplantation
the highest mortality in the first year after patient selection.
Higher in fact than the mortality rate expected after
transplantation. Another point which is important and should
be stressed, is that placement of a total heart in a patient
reduces the urgency for transplantation by making him
hemodynamically stable. If we have learned anything frorn our
three patients, it is that we should not allow any circumstance
to force us into transplantation until the patient's condition is
absolutely perfect for transplantation. If the artificial heart is
put into patients who are not transplant candidates now with
the hope of making them transplant candidates, then your
point would be correct. But to the best of my knowledge, this
is not being done anywhere in the United States or the world.

1 still believe the Jarvik-7 artificial heart is an experimental
device and should be treated as such until we have more data.
In the history of the world there have only been about 17 or
18 tetal artificial heart implants as bridge to transplantation.
Among these there have been less than a dozen Jarvik-7 hearts
implanted. This does not constitute a sufficient data base to
remove the device from its experimental status.

Recently all of the principal investigators involved with the
Jarvik-7 heart met in Salt Lake City to discuss their
experiences, At the present time there is no consensus on
artificial heart implant protocols, patient selection criteria,
minimum standards for the informed consent process,
treatment with anticoagulation therapy, indications for going
on to transplantation, laboratory data to be obtained in all
patient cases, infectious disease monitoring protocols, etc.
Some of these items, such as a minimum standard for informed
consent could possibly be put together by a committee.
However there are many unknowns which we will have to learn
from experience such as the best anticoagulation protocol,
indications for implantation, and indications for transplantation
after implantation. Perhaps such a panel of people could
decide which issues would be able to be addressed by a
committee and acceptable to all investigators and which issues
are best left to the investigators for the moment until a
consensus is developed from experimentation. To control the
experiment too much at the present time may deny us from
obtaining important information. I believe that committee
directed, goal-oriented research is beneficial but if one looks
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at the history of significant developments in medicine, one
finds that they usually come from the individual struggle and
toil of people who are very dedicated, are searching for an
answer, and are receptive to many forms of information. I do
not believe the committee context is the best for obtaining
information, nor do I believe that goal-orient~” research such
as is currently in vogue at the NIH ever do - . - t it sets out
to do.

Sincerely,

Jaﬁ]Zopeland, M.D.
Profe

ssor and Chief
JGC/tle

Enclosures
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_Authorization for and Consent to
Implantation of the Symbion
.o, Total Artificial Heart

Purpo;es To prolong hunan life in patients with teraminal hesrt
disease. .’

hoart {1} boeau-o .you.heve end stage heart disoase for which there
is no- tutthor.nodical or surgical treatment available; or (2)

“till; your physical condition is satisfactory
-nough tobuithutand the implant procedure. You sre being asked to
give consent to :the: abovo titled procedure. The purpose of this
procedure.is to; inplant a teamporary Symbion total artificial heart
unttl ‘a suttablc ~donor heart is available for transplantation and
You are felt ‘t6.be an. appropriate surgical candidate for
tran-plantaeion.bﬁ'Tho artificisl heart proposed for usa in your
‘care is an’experimental device not yet approved by the FDA for
routine use:and’ as.such:its inplantation constitutes research. The
.purpose of’ th&- re-oarch ‘As to study the possiblity that an
artificial hé re caﬂtpro!ong lifeo: in patfents with terminal heart
-disoalo untll‘%ardiac:tron-plnnt&tion can be performed. We
o-tina o_thae ‘5 to510 pattentl a.year will recleve an artificial
‘heart: pntth this project at the University of Arizona Health
Selences Conter,”’and ‘this project will continue for a period of
‘approxllutolyxtlvo “years, The artificial heart will be 1nplantod
only after-all:'treatment alternatives have been exhausted,
‘inocluding -odicatlon- which can improve the function of your own
_heart and maintain-your blood pressure, use of an intra aortic
‘balloonspu-p, or insertion of a leftivontricualr agsist device
(LYAD). The LVAD is also an experimental device which has been
approved for use in.certain aedical centers. The intraaortic
ballon puap and the LVAD do not reguire removal of your own heart
and are designed for use in patients who have a pcorly functioning
left ventricle, but an adequate right ventricle, These
;lt:rnatlvol uill b. thoroughly dlseuased with you and}or your

amily,. - . i
\ *+The purpo-e ot the artiticlal heart io to nalntain ltte
unc(l a suitable donor heart is found. Finding this donor heart

"may require a fow days to a few months; the average waiting time
for transplant reciplents f{n our coenter is 36 days, with the
- longest wait in the last year being 3 months. The artificial heart

«#i{ll be implanted with the intention of use ranging from several
days up to three months. While it is possible that cardiac

‘transplantation could not be performed within three months, due to
lack of a donor heart, or due to reversidble medical complications
such as pulmonary edema (f£1uid in the Jungs), or ongoing infaction,
it is unliikely: " Should this occur, the artificial heart will
remain in plece as long as needed, and your hospital stay will be
oxtended. If you develop irreversible complications such as renal
failure, a massive stroke or infection which cannot be resolved by
-medical or -urg;cal therapy, it is possible that you would no

[N e
1



26

2

longer be a candidate for cardiac transplantation. If this were to

occur.,

you would te supported by the artificiel heart as long as

possible.

Explanation of Procedure

1.

Artificial heart inplantation

The Symbion total artificial heart has been tested
extonsively in the laboratory and has been successfully
implanted in 5 patients, In animals, the longest implant
has survived 260 days, while in humans one patient
continues to survive after 170 days. The inplantation
procedure takes two to three hours and is performed while
the pationt is on the heart-lung machine. It will require
the removal of the right and left ventricles of the your
natural heart. The Symbion heart will then be placed in the
your chest and attached to the right and left atrium, aorta
and pulmonary artery of the natural heart. The surgery
itself will be performed by menbers of the cardiac
transplant team. The Symbion heart is attached to tuwo tubes
which pass through the skin and connect to a portable
external drive console which powers the heart with
compressed air. You pill remain in the hospital until it is
possible to replace the artificial heart with a compatible

. human donor heart,

.Other procedures

Blood tests, removing approximately one ounce of blood, 4
tines per day for 3 days and then daily.

Administration of antibiotics to prevent infection at the
tine of surgery.

Aduinistration of coumadin, a medication to prevent
térmation of blood clots. .
Adninistration of lasix, a medication to reduce any excess
£luid in the body.

Post Operative Recovery Period

While awaiting a donor heart, you will remain in the
hospital, attached to the external drive console of the
artificial heart. You will undergo dafly physical exams and
laboratory procedures. You may need medications to help
control your blood pressure and diuretics to control your
fluid levels. In addition, you will be taking couaadin, a
blood thinner, which can cause excessive bleeding.
(However, you will be carefully monitored with blood tests
while on this medication.) If an infection develops, you
will be placed on antibjotics. As soon as you-are
medically stable, you will be placed on an oral diet and
will hiave I.Y.'s only as needed,

N
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4. Risks of the Procedure N

&) Bleeding from the operative procedures, possibly
necessitating further surgery.

b) Throaboembolien or blood clots which can form and travel
to other parts of the body and could poseibly cause &
stroke or sefrure activity.

¢) Infection in the skin, the chest or the mechanfcal heart
valves.

d) Hechanical failure of the artificial heart or one of its
components.

e) Severe anxiety reaction or psychosis; these are
unlikely, but possible.

£) If you weigh leas than 150 pounds, it may be difficult
or impossible to close the sternum after isplantation of

- the artificial heart. However, the skin will be closed.

5. Cost of thchroeoduro

All costs of the procedure, hospital care, and subsequent
follow up shall be borne by you snd/or your insurance
company. The expected cost of the iaplantation and
subseqguent human heart transplantation is approximately
$80,000, which includes about $54,000 in hospitalization
and $26,000 for surgery, anesthesia, radiology., pathology.
consultants and the cost of the mechanical heart. Your
insurance company may not not cover these costs.

The Symbion total artificial heart is an investigational
device da2signed to prolong life until cardjac transplantation is
possible.There is no guarantee as to the result of the surgery or
the performance of the device itself. Confidentiality of the
patient will be maintained at all times and the identity of the
patient wil} be fevealed to the public only with the prior consent
of the patient or his family. However, He can not guarantee that
the press will not discover that a transplant is being perforsed.
In addition, the Food and Drugp Administration may examine records
of the device's use at any tinme.
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Adverse reactions are a possibility in &ny research progran
despite the use of high standards of care and could occur without
negligence attributable to either the subject or the investigator
involved. Reactions which can be foreseen have been described in
this consent form. liowever, unforseeable injury may also occur and
bay require care. Financial compensation for research related
injury or for wages or time lost is not available. Further
information is available from Dr. Jack Copeland.

I have read this subject's consent form. The nature, demands,
risks, and benefits of the project have been explained to nme. I
understand that I may ask questions and that I am free to withdraw
from the project at any time without incurring i1l will or
affecting ny medical care. I also understand that this consent fornm
will be f£i{led in an area designated by the Human Subjecte Committee
uith access restricted to the principal investigator or authoriied
ropresentatives of the particular department. A copy of this
consent form will) be given to me.

&

Subject's Signature

Jha é%/

Parent/Guardian Signature (ifine

I have carefully explained to the subject the nature of the
above project. I hereby certify that to ‘the best of my knowledge
the subject who is signing this consent form understands clearly
the nature, demands, benefits, -and risks involved in his/her
participation. A nedical problem or language or educational barrier
has not precluded this understanding.

Investigator's Signature Date
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THE UNIVERSITY OF ARIZONA
TUCSON, ARIZONA 85724 .

UNIVERSITY NOSPITAL

TIM: This is Tim Icenogle recording events of 2/2/86. The time is 6:37 p.m.,
and with me is Bernadette Chayrez, Tillie Chayrez, and Annfe Nicholson. Do
you understand that this conversatfon ts being recorded, Bernadette?

BERNADETTE: Yes, sir.

TIM: Bernadette, are you in control of your mental functions; that is, are
you alert and can you think clearly? -

BERNADETTE: Yes, I can.

TIM: Right now you are befng considered for an artificifal heart implantation
to treat you for congestive heart faflure. Do you understand this?

BERNADETTE: Yes.

TIM: Have the risks and the complications of implantation of the total
artifictal heart been explained? -

BERNADETTE: Yes - very clear.
TIM: Okay. Now, Bernadette, should there be a stroke or brain damage
following fmplantation of the artificfal heart, what would you want your
family to do?

BERNADETTE: Turn the machine off. ]

TIM: Okay. Tillie, are you in agreement with Bernadette's wisﬁé;?

TILLIE: Yes,
TIM:  Okay.
TIM: Bernadette, do you have any wishes that you'd l{ke to have conveyed?

BERNADETTE: I want the fnsurance ] have at Motorola for $50,000 left for my
parents to take care of my kids,

TIM: Do you want your children to go with your parents?
BERNADETTE: Yes...

TIM: Okay.

BERNADETTE: ...always.

TIM: Did you say always?

BERNADETTE: Yes.

Continued next page . . .
MEDICAK RECORD

60-242 0 - 86 - 2 \
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THE UNIVERSITY OF ARIZONA
TUCSON, ARIZONA 85724

UNIVERSITY HOSPITAL

TIM: Al right, Thank you very much. Do you have any further comments?
BERNADETTE: No.
TIM: Tillie Chayrez, do you have any further comments?
TILLIE: No.
TIM: Okay, thank you very much,
oy B feercsZ THT

\ 2V f
Timothy B. Icénogle, M.D.
Instructor, Surgery

Ol Ears,
v 2,

é/uvc-\/ T claclse £

Annie Nicholson
2-

.1.2.08 #EDICAL REF}ORD
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Mr. VoLkMER. I will now ask the first panel to be seated.

The first panel will be composed of Dr. Robert Jarvik, the devel-
oper of the Jarvik artificial heart and president of Symbion, Inc.,
which manufactures the Jarvik heart.

And Dr. Sydney Wolfe, director of Public Citizen Health Re-
search Group.

And before we start with our testimony, I would like to recognize
the ranking minority member, the gentleman from California, Mr.
Packard, for any statement he would like to make.

Mr. Packarp. Thank you.

Thank you, Mr. Chairman.

1 believe that we have made tremendous strides in heart and ar-
tificial—or in human and artificial heart implantations. And I com-
mend the researchers, the physicians, and the patients who have
allowed this progress to take place.

The need for an artificial heart, either temporary or permanent,
is clearly justified by the simple reality that heart disease is the
leading cause of death in this country.

Prominent researchers and those concerned with the ethics are
raising serious questions about clinical trials and the direction of
artificial heart research. I am pleased that we are examining these
legitimate concerns, which include medical complications, the qual-
ity of life for artificial heart patients, and oversight by the Food
and Drug Administration.

We must be careful, however, to not unduly hinder the advance
of research. A balance certainly must be reached.

I welcome expert opinion on the current state of artificial heart
research and how we can promote continued progress in an ethical
and medically responsible manner. .

Thank you, Mr. Chairman.

Mr. VoLxMER. I thank the gentleman from California.

With that I will first mention for the record, Dr. Jarvik, do you
have someone with you today at the table?

Dr. JARVIK. Yes.

b Mr. VoLkMER. Would you identify him for the record so we can
ave——

Dr. JArvik. Yes. This is Mr. Don Grabarz, who is vice president
for regulatory affairs for Symbion. .

Mr. VoLKMER. Fine.

At this time you may proceed, Dr. Jarvik, with your statement.

STATEMENTS OF DR. ROBERT K. JARVIK, PRESIDENT, SYMBION,
INC., SALT LAKE CITY, UT, ACCOMPANIED BY DR. DON GRA-
BARZ; AND DR. SIDNEY M. WOLFE, DIRECTOR, PUBLIC CITIZEN
HEALTH RESEARCH GROUP, WASHINGTON, DC

Mr. VoLxkMER. I would like to point out that all the statements of
all the witnesses will be incorporated in the record in full. And you
may either read the statement in full or you may either summa-
rize.

Dr. Jarvik.

Dr. Jarvik. Thank you.

Chairman Volkmer, committee members, guests, there is a
common reason that we are here today. We have in this country a
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belief in science and technology as a foundation of our heritage and
as a cornerstone of our future.

And we have a dedication to preserve and expand our freedom
and to apply our recognition of the value of each human life to im-
prove our society. The challenge is to bring warmth to science, and
to apply technology in line with our human values, and the chal-
lenge is to combine them to bring them together.

owhere is this more apparent than with the artificial heart.
And no time in our history has it been more apparent that Ameri-
cans care about the human side of our scientific efforts.

At NASA’s request I served as a judge in the Teacher-in-Space
Program in the selection of the 10 finalists. I first met Christa
McAuliffe at the White House.

I ranked her 10%2 on a final selection scale above any other can-
didate. I voted for her, and I was delighted when she was chosen.

And last week when she died, mi thoughts turned to Mary Lund,
another Koung woman on the brink of it all living with the Jarvik-
T heart, hoping that they will find her a transplant.

Christa’s death was one of a series of events that I felt very per-
sonally. From the selfless willingness to enter the unknewn, that
men such as Barney Clark and Bill Schroeder have shown, to the
elation that others with the artificial heart have felt, those who
I&ayg txl'july done well, Leif Stenberg, Michael Drummond, Thomas

aidosh.

Michael recently wrote these simple words to me, ‘Best of luck
in your future with the device that saved my life.”

hat says it all.

We are here today because the artificial heart can make a differ-
ence. And because there are few frontiers as clear as space. This is
one of them.

But mostly because there is an overwhelming medical need.
Heart disease kills a million Americans each year. As many as all
other diseases combined.

Heart disease will kill 500 people today as we hold these hear-
inﬁg. Another 500 tomorrow morning. And on, and on.

he public cares intensely about medical progress in this field.
Artificial heart has our attention.

It has become a symbolic focus of many efforts to approach the
problem through medical science and technology. But also it may
provide a model of positivism that America can well use.

We do not pretend that the artificial heart is the sole answer.
But it is becoming part of the answer.

Heart disease will only be markedly reduced through a combina-
tion of efforts, including advances in drugs, new methods such as
coronary angioplasty, and above all, preventive medicine.

There is no doubt of the devastating effects of smoking, obesity,
and hypertension. I speak in favor of prevention at every opportu-
nity.

I support legislation to eliminate all cigarette advertising. I don’t
smoke, I exercise re%garly. and I am only 7 percent body fat.
Something less than obese.

I can't say I live a life entirely free of stress. Editorials such as a
recent one in the New York Times entitled, “The Heart that Fiz-
zled,” sometimes send my blood pressure through the roof.
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But after 15 years of work on this program, I have become con-
vinced that artificial hearts will be practical; will provide a high
quality of life for tens of thousands of Americans; and will be cost
effective.

We face many challenges but I am sure we will succeed for these
reasons: Artificial heart technology is fundamentally sound. It
works. It has been developed through decades of intensive research,
the heart-lung machine, the intra-aortic balloon pump, the left
heart assist device, the total artificial heart.

These all share common elements of blood pumping technology
successfully applied in hundreds of thousands of patients each
year. Technology in biomaterials, vascular grafts and prosthetic
heart valves is advanced. Techniques in cardiac surgery and post-
operative care are well developed.

And perhaps, most importantly, many hundreds of talented and
dedicated specialists in medicine, engineering, and numerous relat-
ed fields are willing to continue to work hard to make the artificial
heart program succeed.

The American public wants success. And the goal is undisputed.

A high quality of life available to all our citizens at a reasonable
cost. We know what we are working to accomplish.

I have frequently been referred to as the inventor of the artifi-
cial heart; I am not, although I have invented some crucial ele-
ments of the system.

The basic functional concept dates back to the work of Kolff,
Akutsu, DeBakey, Liotta, Kwan-Gett, and others who contributed
the evolution of this type of blood pump in the late fifties and the
decade of the sixties. We have learned that a very simple pumping
mechanism can effectively replace the natural heart and that
human patients can be sustained with excellent hemodynamic
function for more than a year.

Perhaps my major technological contribution has been the devel-
opment of the multilayered-graphite lubricated polyurethane dia-
Khragm which must flex 40 million cycles a year, (that is 40 million

eart beats) and routinely lasts 4 to 5 years in Jarvik-7 hearts
tested on the mock circulation. Previous polyurethane diaphragms
broke within a month.

I believe we will further improve the design and that highly reli-
able hearts will pump 8 to 10 years without a failure. ,

Animal research with the Jarvik-7 heart and its predecessors
was funded by the National Institutes of Health for many years.
With this support Dr. Don Olsen and his team at the University of
Utah, made major contributions in surgical techniques postopera-
tive care, and physiological evaluation. NIH is also supporting
many other related programs and there is extensive scientific liter-
ature in the field.

I believe that the level of NIH funding presently planned for the
artificial heart over the next several years represents inadequate
follow-through on the $200 million Government investment in this
technology to date. A greatly expanded program, including clinical
evaluations of pneumatic systems as a step toward the develop-
ment of more desirable electric systems, and would help the United
States retain the leadership which it now holds.
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The decision to begin human studies with the Jarvik-7 heart was
based on our substantiated belief that we could offer real hope of
an extended and improved life to patients who otherwise faced cer-
tain death, and that we could gain important scientific knowledge.

Barney Clark saw the animals with artificial hearts 6 weeks
before his surgery. He understood what to expect and had time to
think about it. His consent was thoroughly informed.

The protocol for this first case took more than 2 years to develop
and approve. Ethical considerations were paramount.

Bear in mind that the basic indication for use of the artificial
heart remains unchanged today. The patient must face imminent
death, when no other medical treatment is judged to have a reason-
able chance of success, an informed consent must be granted by the
patient or a responsible family member.

The artificial heart is not implanted in any patient who is a
transplant candidate and can wait any longer for a donor organ.
Only when waiting for a donor is no longer possible can the artifi-
cial heart be used.

To date six such cases have been done with the Jarvik heart.
Two of the patients are at home and in excellent condition after
the artificial heart was removed and the transplant performed.

The third, Mary Lund, received a transplant 3 days after the
shuttle disaster and is now doing very well. Over the past 3 days
three other patients have received the Jarvik-7 heart as a bridge-
to-transplant; a 39-year old man operated by Dr. Griffith, in Pitts-
burgh; a 40-year old woman operated by Dr. Copeland, in Tucson;
and a 4l-year-old man operated by Dr. Frazier and Dr. Cooley in
Houston. All three patients are stable, making progress, and will
hopefully receive transplants within a few weeks.

e have had five cases of permanent use. Bill Schroeder is alive
14 months after the implant. For a time he was in far better condi-
tion than Barney Clark. He has lived in an apartment near the
hospital, and has revisited his home in Jasper, IN. But he has been
severely handicapped by the effects of his strokes, and my respect
for his courage and fortitude is ever increasing.

His family, as well as Dr. DeVries and the Humana team, have
retained their deep commitment to him through such difficult
times. It is a story of both triumph and tra{iedy.

Murray Haydon has been living almost 1 year with his implant.
Five months after surgery he suffered a stroke from which he com-
pletely recovered in a few days. He is neurologically normal with
no evidence of thromboembolism. .

He has had continuing problems with lung function due to a post
surgical bleeding problem when a monitoring catheter was re-
moved. This has nothing to do with the heart itself.

Leif Stenberg survived 7% months. He was in dismal condition
at the time of the implant. He regained strength and he frequently
left the hospital with a portable drive system. He visited friends,
went out to restaurants, and even walked up five flights of stairs to
attend a birthday party at his son’s apartment.

He ultimatelg' died following a severe brain hemorrhage, related
to infection and thromboembolism. . )

Jack Burcham died 10 days after surgery from bleedmfg, related
in part to poor fit of the heart in his chest. He had a deformity of
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his rib cage which made fit difficult and we did not have a small

.. size.heart available as a backup.

Thus, of the 11 patients, 8 are alive today. The average survival
of the permanent use patients is about 7% months. Their life ex-
pectancy without it was a matter of hours or days. We have demon-
strated that a high quality of life is possible.

We have learned a great deal about the medical management of
these patients. We have had few equipment problems, and no cata-
strophic device failures.

e well understand the areas in the heart itself that are suscay-
tible to thrombus formation if anticoagulation is not adequate. We
have tested designs in animals which are a significant improve-
ments and are in the process of finalizing a design modifications
which I strongly believe will greatly reduce the risk of stroke.

So far, we have evidence that the artificial heart is free of calcifi-
cation in humans. This has been a severe problem in calves.

I believe future work, both with bridge to transplant and perma-
nent use, is appropriate. There are a wide range of scientific ques-
tions of inherent interest which cannot be answered without many,
many more human cases.

Symbion has trained nine teams in the United States, and four
abroad to implant the heart. The principal investigtors include, Dr.
DeVries, Dr. Copeland, Dr. Joyce, Dr. Griffith, and Dr. Semb, all of
whom successfully implanted the heart in their patients.

Others soon will begin. Dr. Frazier and Dr. Cooley, have just
begun, including Dr. Noon, and Dr. DeBakey, Dr. Gay, Dr. Tector,
and Dr. Vaughn.

Abroad, some Ieadirg transplant experts including Dr. English in
Cambridge, England; Dr. Cabrol in Paris, France; and Dr. Koen, in
Ottawa, Canada have completed their training.

The extensive knowledge of these physicians and the commit-
ment of their institutions speaks highly of the confidence the medi-
cal community has that human application of the Jarvik-7 heart is
worthwhile.

It is revealing to consider the history of other new innovations in
medicine. Heart transplant now achieves 70 to 80 percent l-year
survival with an excellent quality of life. It was not always so.

Of the first 50 patients to undergo human heart transplants,
eight died from thromboembolism or stroke. That is 16 percent.

ith the first eight Jarvik-7 heart patients, because I can’t count
the last three, which are so recent, of the first eight, one died from
the complications related to thromboembolism or stroke. That is
12% percent.

Of the transplant patients, nine died of heart failure and four
- from infection. Of the artificial heart patients, nine have died of
heart failure, two have died from infection.

Most of the early problems with the transplants are the same

roblems we are working to overcome, but the public doesn’t real-
1ze that they are less severe with the artificial heart than with the
initial use of transplant.. )

Of the first 50 transplant patients, 21 died in less than a week,
that is 42 percent. None of our artificial heart patients have died in
less than a week. With the initial transplant group, 11 survived
more than 6 months. That is 22 percent.
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With the permanent total heart, three of five have survived more
than 6 months. That is 60 percent, about three times as many long
term survivors as with transplant.

Had the early results with transplant been as good as our initial
artificial heart results, transplant may have become more widely
applied faster.

t is also important to note that although the FDA was not in-
volved, transplant did not become widespread until the medical
community and the public felt that the results warranted it.

The first 15 patients treated with artificial kidneys died within
days, but 250,000 people are now sustained with dialysis for many
years of worthwhile life.

The first cardiac pacemakers were the size of a television set and
were wheeled around with the patient on a cart. They are now
about the size of a stack of three or four silver dollars. They last
reliably for more than 10 years.

There are countless other examples.

We face serious i)roblems regarding Federal review and regula-
tion of the artificial heart. Symbion has made every effort to coop-
erate effectively with the FDA.

Since 1980 we have maintained an extensive correspondence
with us the FDA which now includes over 2,600 pages of dotu-
ments. FDA officials have visited Symbion and participated with us
in several forums dealing with the issues, including a major confer-
ence Symbion sponsored on the artificial heart and public policy.

We have frequently visited FDA officials in Washington. Com-
missioner Young has taken an active personal interest in the pro-
gram—especially the emergency use guidelines.

Artificial heart need not require so much attention from the
FDA. Dr. Dwight Harken, clinical professor of surgery (emeritus),
of Harvard Medical School has said: “A device is safe when it's
safer than the disease it treats and is the best available.”

I believe that in appropriate circumstances the artificial heart is
far safer than any other available treatment. I believe the FDA is
having difficulty because the law requires them to assess risk/ben-
efit ratio and judge quality of life. In my view, a risk is acceptable
when the person at risk understands and accepts it.

Very simple.

Regarding quality of life; I believe FDA has no choice but to
decide that life is always preferable to death.

M{, personal belief is that there are many things worse than
death and that prolonging suffering is one of them. That is not
what the artificial heart does, and if it were, I would not continue
to work with it.

But the decision is subjective—of when the risk of a possible com-
plication is so hif,rh that a patient should not be allowed the choice
and the law would thereby mandate his or her death. That decision
should not be a matter of law, it should remain between the pa-
tient and the physician.

I believe that the Medical Devices Act of 1976 is right to require
informed consent to the fullest extent practical.

Patients cannot understand everything and an essential element
must be trust in the physician’s judgment. The law must not inter-
fere with the basic doctor/patient relationship of trust and commit-
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ment—long accepted as the basis of medical ethics, and so well ex-
pressed 2,000 years a%o in the Oath of Hippocrates.

The 1976 Medical Devices Act provided a mechanism called the
investigational device exemption which was intended to faciiitate
the introduction of important new advances. A large portion of the
responsibility for review was placed on the local institutional
review boards.

I believe Congress was wise in that decision and it should not be
changed.

Symbion has taken a clear position regarding emergency use of
life saving methods and devices. That is, that after the institutional
review board has approved use, the device should be available for
use in an emergency—even though the FDA may not have had
time to complete its review. Physicians and teams which may have
made the effort to prepare and obtain IRB approval are placed in
an untenable position that they must deny the use of a new tech-
nology they believe in to their own patients, who may be dying
before their very eyes.

Figuratively, we cannot invent life jackets and then prohibit
their use until we evaluate the straps and buckles and decide
whether they should be yellow or orange. The law should recognize
responsibility for denial of lifesaving technology as well as the need
to insure and maximize the safety of medical devices. We need to
wisely balance these two responsibilities.

I hope Congress will help relieve some of the pressure FDA is
under because of the extensive publicity of the artificial heart.
Usually an investigational device exemption permits testing in sev-
eral hlundred or even a thousand patients prior to premarket ap-
proval.

I believe it is proven without a doubt, that the Jarvik-7 heart
does save lives, and that there is now enough data for the FDA to
treat it in the same way other new devices are handled. I believe it
is appropriate to approve additional institutions to study the artifi-
cial heart.

I believe the review of the results of these studies need not be
more strenuous than with other new lifesaving medical devices.
Yet to date, I believe it has been more strenuous. The increased re-
porting requirements that Dr. DeVries faces following review of his
program by the FDA advisory panel, and the restriction to no more
than one patient every 3 months, in my view, mandates delay.

Dr. David Skinner, chairman of surgery at the University of Chi-
cago, has said, “The only question remaining about the artificial
heart is whether it will be an import or an export.”

The denial of approval to use the Jarvik-7 heart as a permanent
device at other institutions until Dr. DeVries completes his series
of seven cases is forcing us to take the program abroad. We have
many excellent medical scientists in this country who have the
commitment and the resources to be woerld leaders, if our Govern-
ment would trust them and encourage them.

Finally, I would like to briefly address an issue of economics. I
am president of Symbion, Inc., a small publicly held company, and
acutely recognize that new technologies spawned by government fi-
nanced university research can only become of widespread benefit



to the public if they can be produced profitably. I believe our
future benefits from entrepreneurial success.

I believe in free enterprise. I believe our future benefits from en-
trepreneurial success. I recognize in the artificial heart two things:

One, that it will only be broadly applied when its success and
value is inherently obvious to the public. Until it works very well
indeed, it will consume an insignificant portion of our national re-
sources.

And two, unless our system, supported by Government, not im-
peded, can move quickly enough, then free enterprise, especially
thro}:xgh small business, cannot succeed with major advances such
as this.

Symbion has invested heavily in research and development. Our
losses attributable to the artificial heart side of our business are
about $500,000 for each human case done so far.

I would hope that Congress could help: By affirming that it is in
the public interest to achieve an excellent value-effective artificial
heart sooner rather than later; by affirming that world leadership
in science is an American goal, and artificial heart is part of it; by
recognizing the educational impact of our work and the interest we
are generating among the Nation’s youth; and by affirming again
that the application of science and technology to the benefit of hu-
manity is, indeed, one thing Americans do well.

Thank you.

[Additional questions and answers, plus the prepared statement
of Dr. Robert K. Jarvik follow:]



39

ADDITIONAL QUESTIONS AND ANSWERS FOR THE RECORD

DOV 1.0UE Vnte (mIVAN

TR e Aprit 7, 1986

YN AN A N Weain

US HOUSE OF REPRESENTATIVES

Saw W e
4 ALEARD Caide ma

COMMITTEE ON SCIENCE AND TECHNOLOGY Iuiiii:

SUITE 2321 RAYBURN HOUSE OFFICE BUILDING “aiad w taw =,
WASHINGTON, DC 20515 B
(202) 225-6371 SaviD % wcuson e T

HAROUD B HANSCN
-
RORUAT € ReTCHam
¥ Comant

“OvCE EHOSE IRDWALD
Wap.bicon BroN D o hen

Or. Robert K, Jarvik, President
Symblon, Inc.

825 North 300 West

Salt Lake City, UT 84103

Dear Dr. Jarvik:

Enclosed Is a copy of the transcript from tne February 5, 1986 hearing at

which you testifled before the Subcommittee on Investigations and Oversight
about artificlal hearts. Attached to the transcript are Instructions for
submitting requests for changes or clarlifications. Please review these
instructions and the enclosed transcript of your remarks cgrefully.

The Subcommittee woutd also appreciate your written responses to the

fol low Ing questions:

1.

2,

4.

One of the concerns somatimes ralsed about use of the artiflclial heart Is
that use of the artiflclal heart w1l cause a shift In prlorities among
heart transplant patlents, Please comment.

You stated during the hearing that the artificial heart Is used only In
1itesaving sltuations, In view of thls, do you bel leve FOA!'s draft
emergency use pollcy should apply to the artifliclal heart or do you bel leve
changes are necessary [n the draft policy?

Based on your experience with the permanent implants of the Jarvik-7

performed to date, how do you plan to modify the Implant protocols for

future Implants approved by FDA?

- I | these changes In the Implant protocols necessitate added review
by the FDA?

| understand that all the data collected concerning the function of the
artiflclal heart patients s considered by FDA to be conf ident!al
Information. Glven the high level of visidility which both these surgical
procedures and the patlents Involved have recelved, what purpose Is served
by keeplng thls Information from medlcal professionals - particularly when
many surgeons have performed simllar surgical transpiants?
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Or. Robert K. Jarvik
Aprit 7, 1986
Page 2

5. At present, Or. De¥ries !s the only physician approved to Implant the
Jarvik-7 heart on a permanent basis. Is Symblon pianrning to apply for
simliar permission for any other Investigators? (f not, why?

6. It has been suggested that a multi-center review panal be formed to develop
uniform _standards related to the artificlal heart Implant protocol, patient
selection criteris and minimum standards for the Informed consent process,
Including forms, Thls panel would include, among others, representatives
of the artificlal heart manufacturers, the hospltals Involved, and the
approprlate physicians, Please comment,

Your copy of the transcript, together with any written roquests for
changes, and your responses to the above questions should be returncd by April
24, 1986 to:

Or, lIrene Glowinskt
Subcommittea on Investigations and Oversight
— 822 House Annex |
Wash[ngton, DC 20515-6307

Your testimony at the hearling was extremely valuable to the Members, and |
want to extend our thanks for your participation and service to the
Subcommittee.

Sincerely,
Ve ~ .
ﬁ’zﬂw‘"’
rold L. Yolkmer
Chalrman

Subcommittee on lnvestigations
and Oversight

HLY/Gmbh
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. symbion,inc.

825 North 300 West « Sait Lake City, Utah 84103« (801) $31-7022 < Telex 453-230 « Fax: 801 531 6296

May 12, 19686

Mr. Harold L. Volkmer, Chairman
Cammittee on Investigations and Oversight
U.S. House Of Representatives

Suite 2321 Rayburn House Office Building
washington, DC 20515

Dear Congressman Volkmer:

1 apologize for my late response to your follow-up questions after the
FPebruary 5 hearing. I have been out of town practically all of the month of
April and have only recently had the opportunity to give your excellent
questions the thoughtful consideration they deserve.

First let me express my sincere appreciation of the thorough and
professional manner in which the hearing was plamed, researched, arranged,
and conducted. I know it is your job to do a good job of that and I believe
it was apparent to us all that the hearing was very well run. -

Let me now respond to your questions.

Question: 1. One of the concerns scmetimes raised about use of the
artificial heart is that use of the artificial heart will cause
a shift in priorities among heart transplant patients. Please
ocomment «

Response: There are a mber of specific possible considerations about
the hypothetical shift in pricrities among heart
patients which might occur if the artificial heart as
transplant is more widely used. To be more specific rather
than using the word "concems,” I will refer to the terms
potential problems and also potential benefits, since both
these are “concermns.” A potential problem is that patients who
are awaiting transplant vhile maintained on artificial hearts
will "move to the front of the line" and dbtain preferential
access to scarce donor organs. This problem would be
especially seriocus in the event that there was a higher failure
rate in the organs so utilirzed and, therefore, effectively,
there was waste of the donor hearts. This is clearly not
occurring. To date, there have been twelve patients implanted
with the JARVIK~-7@ heart as a bridge-to-transplant. Of these
twelve patients, two died on the artificial heart, both from
infections unrelated to the device. During most of the time
that both of these individuals were supported with the heart,
they were not on the recipient list for a heart transplant
because their condition was not sufficliently good to expect a

-1-
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reasonable chance of success if the transplant was done.
Therefore, regarding these two individuals no priority was
given and no donor organs were wasted. Of the remaining ten
patients who are presently all living, three are presently

supported on the artificial heart. Two of these are in

. The patient in the United States with the JARVIK-7

ificial heart represents the only case in which a donor

organ has been lost. That patient, Bemadette Chayrez, had an
ongoing viral disease at the time she received the JARVIK-7
artificial heart, was supported for four days, was transplanted
on February 7, 1986 and rejected the transplanted heart two
days later. She was then reimplanted with a second artificial
heart and has been sustained since then by the device. Her
condition has now improved sufficiently that Dr. Copeland tells
me in the near future she may again became a transplant
candidate. However, during this periocd of time she has not
been on the transplant list because in her physicians judgment
her condition did not warrant it. Of the ramaining six
patients who have received heart transplants, all are living,
three are back at hame and one has returned to work. Each of
the patients who remain hospitalized has a reasonable hope of
returning home. In atl of these cases, the patients were not
put on the active transplant list until their physicians
ascertained that their comdition was sufficient to expect
success. In at least one case, a donor heart was available
vwhich was a suitable match for a patient sustained on the
artificial heart. However, the team at that institution
determined that anocther patient who was also awaiting
transplant had a more urgent need for the heart and it was,
therefore, given to that patient in preference to the patient
on the JARVIK~7 heart.

T believe that experience with other total hearts is similar.
At Hershey, Pennsylvania, Dr. Plerce has treated two bridge
patients with a total artificial heart. Of these, one received
a donor organ approximately three weeks after implant of the
Penn State Heart and subsequently died of an infection
approximately three weeks after the transplant. In a second
case the patient was implanted with a Penn State Heart and at
the present time has been sustained for approximately one and
one half months with the device. I believe that the judgment
of the Pern State team has been that the patient hag not yet
sufficiently recovered to be transplanted and that to date he
has not been placed cn the active transplant list. For more
conplete information, you may wish to oonsult Dr. Pierce.

Thus, in summary, our information shows that at eight different
institutions where total artificial heart has been used as a
bridge, patients have not been given preference to other
patients awaiting heart transplantation solely because they
were supported on artificial hearts but rather have been
appropriately evaluated under the individual circumstance based
on the greatast urgency of need for the available donor organs.

2=
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A second possible problem in a potential ehift in priorities
among transplant patients could be the use of donor organs in
patients who were more severely ill than patients who would
normally receive transplant. In such a circumstance it could
be conceivable that these individuals might have many more
camplications than the present group of transplant candidates
and the results could be worse resulting in same waste factor
among the donor organs. There are two sides to this
oconsideration. Two patients with active viral cardiamyopathy
have been treated with the heart as a bridge and both cases
have proven to be camplicated, difficult and expensive. We
have learned a great deal about viral cardiamopathy and the
immune system and are now certain that the nature of the ..
disease process in these patients has made-#iccessful treatment
very difficult. Indeed both patients are presently living and
the knowledge qained most likely would permit treatment of
additional patients with the condition with fewer complications
and less expense. However, based on the knowledge we have
gained so far we would recammend caution in this application.
On the other hand, several of the physicians utilizing the
artificial heart as a bridge-to-transplant’have recognized that
the period of time on the bridge device has permitted the
physicial condition of the patients to be improved and that
they are stronger at the time of the transplant surgery than
many patients who have never had an artificial heart. It is
possible that this factor could improve the results.

A third consideration of a shift in priorities, which I believe
is a potential benefit, is the following. Presently our data
indicates that heart attack patients can be saved by the
bridge-to-transplant application. In the United States there
are four hundred thousand deaths per year due to heart attacks
and many of these are young individuals below the age of 45.
In fact, only three of the twelve bridge patients have been
older than 43. Heart attack victims usually are not able to
beccme candidates for transplantation because they cannot wait.
The availability of a successful artificial heart as a bridge
device will bring some of thess younger individuals into the
candidate pool. Data shows that the long term survival of
heart transplant patients in their thirties is better than that
of patients in their forties which is in turn better than that
of patients in their fifties. If priorities are shifted such
that young heart attack patients wind up receiving a greater
proportion of the available donor hearts and the long texm
survival statistics are indeed significantly better, the result
could be an improvement in the mmber of patient survival
that can be cbtained from each donor heart. Additionally, many
otﬂmmrpoopleuhorwdie suddenly of heart attacks
very productive menbers of soclety with an excellent
p:ocpect of rehabilitation.

-3-



44

Question: 2. You stated during the hearing that the artificial heart is used
only in lifesaving situations. In view of this, do you believe
FDA's draft emergency use policy should apply to the artificial
deoywbeliwedmmammceanryinmdnft
Po.

Response: I believe that the FDA's policy on amergency use of medical
devices, should apply to the artificial heart. Synbion has
clearly outlined our recommendations for changes in that policy
and I am sure the camittee has a copy of my letter which
details our position. Since the hearing, I have met with FDA
Commissioner Young and discussed this among other issues. It
appears to me that the Cammissioner is unlikely to adapt our
recommendations and I £ind that disappointing. The FDA's
policy is that an institution should not prepare for medical
emergencies with unapproved devices. That policy is
impractical. In fact, without appropriate preparation for use
of a new medical device either approved or unapproved, its use,
in my view, is 111 advised. The FDA has taken the position
that an unapproved device may only be used one time and,
thereafter, may not be used again until it is approved.
However, with the exanple of the small JARVIK-7 heart, after
its first emergency use in Mary Lund, Dr. Copeland's team
requested permission to use the device in Bernadette Chayrez
and approval was granted. Thereafter, Dr. Bill Gay at the
University of Utah requested emergency approval from the FDA to
use the device in another patient. Approval was granted,
however, at the last minute Dr. Gay was able to find that
individual a transplant and the artificial heart was not
needed. In a third gpecific instance, Dr. George Noon at
Baylor requested permission fram the FDA to use the small
JARVIK-7 in a patient in desperate need of help and the FDA
again granted permission. Shortly thereafter, that patient was
judged to be too severely deteriorated to be helped with the
device and the surgery was not done. However, this history has
ghown that the FDA, when faced with an individual patient in a
1ife/death situation has felt that the amall JARVIK-7 heart was
appropriate to use despite the fact that this directly
contradicts their emergency use policy. However, the
Camissioner has personally expressed to me his view that the
policy should be enforced even if it means denial is given to
an identified patient who will then certainly die. I strongly
disagree with the Camissioner's position and believe that, in
fact, the FDA is following a policy which differs from their
published guidelines. The policy of trusting the judgment of
the individual physician when the team is trained and indeed
prepared for the emergency, in my opinion, is correct.

/meE'DAisd\argedwithprobectimthep\blicmnham
¢ assessing the risk compared to the benefit. The following
"-//“’”%-a\ #  question is highly pertinent. 1s the risk of the disease to be
“ Moeet treated greater than the risk of the treatment to be used? If
the answer is yes, especially where the risk of the disease is

-4-
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Question: 3.

Question 4:

Response:
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almost certain death and the benefit is a realistic possibility
of life, then for the FDA to deny the use of the treatment
through unncessarily stringent policies is detrimental to the
public health.

Based on your experience with the permanent implants of the

JARVIK-7 heart performed to date, how do you plan to modify the

implant protoools for future implants approved by FDA?

- Will these changes in the implant protocols necessitate
added review by the FDA?

The protocol used at the Hamana Heart Institute has been
substantially modified following the FDA's panel review of
permanent use on Decenber 20, 1985. The modificaticns included
many specific elements of patient management such as the
requirement for more extensive testing of many additional
factoras related to the patient's coagulation system and to the
patient's immune system. These changes have already been
reviewed and approved by the FDA. However, the FDA has denied
approval to permit use of the JARVIK-7 heart as a permanent
device at the Minneapolis Heart Institute with Dr. Lyle Joyce
as Principal Investigator and at St. Luke's Hospital in Phoenix
with Dr. Cecile Vaughn as Principal Investigator. At the
present time, Symbion dces not plan to resubmit the two
institutions requests which were denied. In the future, as
more information is gained from the temporary use of the
artificial heart together with the information on permanent use
fram Dr. DeVries' program and other programs abroad, we expect
to again request approval for permanent use.

I understand that all the data collected concerning the
function of the artificial heart patients is considered by FDA
to be confidential information. Given the high level of
visibility which both these surgical procedures and the
patients involved have received, what purpose is served by
keeping this information fram medical professionals -
particularly when many surgeons have performed similar surgical
transplants?

There has been extensive collection of data and there are many
efforts underway to publish a great deal of thies infonmation.
Humana has several papers underway which we expect should be
published soon. Dr. Jack Copeland together with the editors
of the JOURNAL OF TRANSPLANTATION is working to publish many
reports from the various centers which have performed
artificial heart bridge operations in a single issue of the.
JOURNAL OF TRANSPLANTATION expected to be published late this
sumer or early fall.

The fact that strong interest frcm the medical profession
has influenced the researchers in this field further supportse
the position that it is not the obligation of the FDA to
participate in decisions concerning which scientific
information should be pubiished, when it should be published,

-5
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Question 5:

Response:

Question 61

Response:
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or in what form. Protecting the confidentiality of the
information submitted to the FDA protects the scientific
investigators from premature release of their data and
potentially erronecus conclusions which might be drawn from
incomplete information. Purthermore, protecting the
oonfidentiality of this information helps protect the rights of
the appropriate medical researchers to receive recognition of
theit :&k through scientific publications in the journals of
their ce.

At present, Dr. DeVries is the only physician approved to
implant the JARVIK-7 heart on a permanent basis. 1s Syrbion
planning to apply for similar permission for any other
investigators? If not, why?

Presently, Symbion is not planning to apply for permission to
implant the JARVIK-7 heart on a permanent basis at institutions
other than the Humana Heart Institute. We believe that
pressure on the FDA, particularly the visibility of the
program, has made the FDA very sensitive about this issue.
Symbion believes pursuing this, at the present time, would be
harmful to its relationship with the FDA, although there are
additional teams which wish permission to utilize the JARVIK-7
heart on a permanent basis. When we camplete improvements of
the artificial heart itself and have sufficient data to support
the reasonable expectation of significantly improved results,
we plan to ask the FDA for permission to expand to other
institutions.

It has been suggested that a multi-center review panel be
formed to develop uniform standards related to the artificial
heart implant protocol, patient selection criteria and minimm
standards for the informed consent process, including forms.
This panel would include, among others, representatires of the
artificial heart manufacturers, the hospitals involved, and the
appropriate physicians. Please comment.

The artificial heart program has been subjected to an extensive
anount of review. The effect of this raview has been to slow
the program and to significantly add to the cost of the
research. In my opinion, little would be gained by an
additional panel which would most likely further slow the
program and probebly not provide meaningful, additional
protection for the patients. When the Medical Devices Act was
passed by Congress, the issue of greater centralized regulation
versus giving more weight to the opinion of the local
Institutional Review Board was considered. As the law was
enacted, the judgments of the local Institutional Review Boards
were given oconsiderable importance. Sywbion believes that this
was a reasonable decision and remains reasonable. However, if
individuals such as Mr. Annis believe that the present law is
inappropriate, it would be more reasonable if they addressed
their efforts to changing the law rather than creating a
special exception in the case of artificial hearts. I wish to
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We have had strong support from all
patients and their families and are confident that their rights
have been protected to the best of our ability and that as we
learn we can better deal with these issues. The prssent
process is working and working well and, if anything, would be
helped by less review rather than more.

I hope this information will be useful and if there is anything further I

can 4o to

be of assistance, please let me know.

Yours truly,

Ehs
K. Jarvikx, M.D.

President
Symbion, Inc.

-
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STATEMENT oF SYMBION, INC.

CHAIRMAN VOLKMER, COMMITTEE MEMBERS, GUESTS

THERE 1S A COMMON REASON THAT WE ARE HERE TODAY. WE HAVE IN
THIS COUNTRY A BELIEF IN SCIENCE AND TECHNOLOGY, AS A FOUNDATION OF
OUR HERITAGE AND AS A CORNERSTONE OF OUR FUTURE. AND WE HAVE A
DEDICATION TO PRESERVE AND EXPAND OUR FREEDOM AND TO APPLY OUR
RECOGNITION OF THE VALUE OF EACH HUMAN LIFE TO IMPROVE OUR SOCIETY.
THE CHALLENGE IS TO BRING WARMTH TO SCIENCE AND TO APPLY TECHNOLOGY
IN LINE WITH OUR HUMAN VALUES. THE CHALLENGE IS TO COMBINE THEM. TO
BRING THEM TOGETHER.

NOWHERE 1S THIS MORE APPARENT THAN WITH THE ARTIFICIAL HEQRT.
AND AT NO TIME IN OUR HISTORY, HAS IS BEEN MORE APPARENT THAT
AMERICANS CARE ABOUT THE HUMAN SIDE OF OUR SCIENTIFIC EFFORTS. AT
NASA'S REQUEST I SERVED AS A JUDGE IN THE SELECTION OF THE TEN
FINALISTS FOR THE TEACHER IN SPACE PROGRAM. I MET CHRISTA MCAULIFFE
AT THE WHITE HOUSE. I RANKED HER 10 1/2 ON MY FINAL SELECTION SCALE
~ ABOVE ANY OTHER CANDIDATE. ! VOTED FOR HER AND 1 WAS DELIGHTED
WHEN SHE WAS CHOSEN. AND LAST WEEK WHEN SHE DIED - MY THOUGHTS
TURNED TO MARY LUND, ANOTHER YOUNG WOMAN ON THE VERY BRINK OF IT ALL
~ LIVING WITH THE JARVIK-7® HEART, HOPING THAT THEY WILL FIND HER A
TRANSFPLANT.

CHRISTA'S DEATH WAS ONE OF A SERIES OF EVENTS THAT 1 HAVE
FELT VERY PERSONALLY. FROM THE SELFLESS WILLINGNESS TC ENTER THE
UNKNOWN THAT MEN SUCH AS BARNEY CLARK AND BILL SCHROEDER HAVE SHOWN,
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TO THE ELATION THAT OTHERS WITH THE ARTIFICIAL HEART HAVE FELT. THOSE
WHO HAVE TRUELY DONE WELL. LEIF STENBERG, MICHAEL DRUMMOND, THOMAS
GAIDOSH.

MICHAEL RECENTLY WROTE THESE SIMPLE WORDS TO ME “BEST OF LUCK
IN YOUR FUTURE WITH THE DEVICE THAT SAVED MY LIVE." THAT SAYS IT ALL.

WE ARE HERE TODAY BECAUSE THE ARTIFICIAL HEART CAN MAKE A
DIFFERENCE. AND BECAUSE THERE AHE FEW FRONTIERS AS CLEAR AS SPACE.
THIS IS ONE OF THEM. BUT MOSTLY BECAUSE THERE IS AN OVERWHELMING
MEDICAL NEED. HEART DISEASE KILLS A MILLION AMERICANS EACH YEAR; AS
MANY AS ALL OTHER DISEASES COMBINED. HEART ATTACKS WILL KILL 500
PEOPLE TODAY - WHILE WE HOLD THESE HEARINGS. ANOTHER 500 BY TOMORROW
MORNING. AND ON AND ON, THE PUBLIC CARES INTENSELY ABOUT MEDICAL
PROGRESS IN THIS FIELD. ARTIFICIAL BEART HAS OUR ATTENTION. IT HAS
BECOME A SYMBOLIC FOCUS OF MANY EFFORTS TO APPROACH THE PROBLEM
THROUGH MEDICAL SCIENCE AND TECHNOLOGY. BUT ALSO IT MAY PROVIDE A
MODEL OF COOPERATION AND POSITIVISM THAT AMERICA CAN WELL USE.

WE DO NOT PRETEND THAT THE ARTIFICIAL HEART IS THE SOLE
ANSWER. BUT IT IS BECOMING PART OF THE ANSWER. HEART DISEASE WILL
ONLY BE MARKEDLY REDUGED THROUGH A COMBINATION OF EFFORTS - INCLUDING
ADVANCES IN DRUGS, NEW METHODS SUCH AS CORONARY ANGIOPLASTY AND ABOVE
ALL - PREVENTIVE MEDICINE. THERE IS NO DOUBT OF THE DEVISTATING
EFFECTS OF SMOKING, OBESITY, AND HYPERTENSION. I SPEAK IN FAVOR OF
PREVENTION AT EVERY OPPORTUNITY. I SUPPORT LEGISLATION TO ELIMINATE

.
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ALL CIGARETTE ADVERTISING. I DON'T SMOKE, 1 EXERCISE REGULARLY AND |
AM ONLY 7% BODY FAT - SOMETHING LESS THAN OBESE. I CAN'T SAY I LIVE
A LIFE ENTIRELY FREE OF STRESS. EDITORIALS SUCR AS A RECENT ONE IN
THE NEW YORK TIMES ENTITLED "THE HEART THAT FIZZLED" SOMETIMES SEND
MY BLOOD PRESURE THROUGH THE ROOF. BUT AFTER 15 YEARS OF WORK ON
THIS PROGRAM, 1 HAVE BECOME CONVINDED TIZ'IAT ARTIFICIAL HEARTS WILL BE
PRACTICAL, WILL PROVIDE A HIGH QUALITY OF LIFE FOR TENS OF THOUSANDS
OF AMERICANS, AND WILL BE COST EFFECTIVE.

WE FACE MANY CHALLENGES, BUT I AM SURE WE WILL SUCCEED FOR
THESE REASONS: ARTIFICIAL HEART TECHNOLOGY IS FUNDAMENTALLY SOUND;
IT WORKS; IT HAS BEEN DEVELOPED THROUGHT DECADES OF lNTBN;SIVE
RESEARCH...THE HEART LUNG MACHINE, THE INTRA-AORTIC BALLOON PUMP, THE
LEFT HEART ASSIST DEVICE, THE TOTAL ARTIFICIAL HEART. THESE ALL
SHARE COMMON ELEMENTS OF BLOOD PUMPING TECHNOLOGY SUCCESSFULLY
APPLIED IN HUNDREDS OF THOUSANDS OF PATIENTS EACH YEAR. TECHNOLOGY
IN BIOMATERIALS, VASCULAR GRAFTS AND PROSTETIC HEART VALVES IS
-ADVANCED. TECHNIQUES IN CARDIAC SURGERY AND POSTOPERATIVE CARE ARE
WELL DEVELOPED. AND PERHAPS MOST IMPORTANTLY - MANY HUNDRBDSV OF
TALENTED AND DEDICATED SPECIALISTS IN MEDICINE, ENGINEERING AND
NUMEROUS RELEVANT DISCIPLINES ARE WILLING TO CONTINUE WORKING
TOGETHER TO MAKE THE ARTIFICIAL HEART PROGRAM SUCCEED. THE AMERICAN
PUBLIC WANTS SUCCESS THE GOAL IS UND;SPUTBD - A HIGH QUALITY LIFE -
AVAILABLE TO ALL OUR CITIZENS - AT A REASONABLE COST. WE KNOW WHAT
WE ARE WORKING TO ACCOMPLISH,

-3~
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U HAVE FREQUENTLY BEEN REFERRED TO AS THE INVENTOR OF THE
ARTIFICIAL HEART. I AM NOT, ALTHOUGH 1! HAVE INVENTED SOME CRUCIAL
ELEMENTS OF THE SYSTEM. THE BASIC FUNCITONAL CONCEPT DATES BACK TO
THE WORK OF KOLFF, AKUTSU, DEBAKEY, LIOTTA, KWAN-GETT AND OTHERS WHO
CONTRIBUTED TO THE EVOLUTION OF THIS TYPE OF BLOOD PUMP IN THE LATE
50S AND THE DECADE OF THE §0S. WE HAVE LEARNED THAT A VERY SIMPLE
PUMPING MECHANISM CAN EFFECTIVELY REPLACE THE NATURAL BEART AND THAT
HUMAN PATIENTS CAN BE SUSTAINED WITH EXCELLENT HEMODYNAMIC FUNCTION
FOR MORE THAN A YEAR. PERHAPS MY MAJOR TECHNICAL CONTRIBUTION HAS
BEEN THE DEVELOPMENT OF THE MULTILAYERED-GRAPHITE LUBRICATED
POLYURETHANE DIAPHRAGM WHICH MUST FLUX 40 MILLION CYCLES PER YEAR
FORTY MILLION HEART BEATS AND ROUTINELY LASTS 4-5 YEARS IN JARVIK-7
HEARTS TESTED ON THE MOCK CIRCULATION. PREVIOUS POLYURETHANE
DIAPHRAMS BROKE WITHIN ONE MONTH. I BELIEVE WE WILL FURTHER IMPROVE
THE DESIGN AND THAT HIGHLY RELIABLE HEARTS WILL PUMP EIGHT TO TEN
YEARS WITHOUT FAILURE.

ANIMAL RESEARCH WITH THE JARVIK-7 HEART AND ITS PREDECESSORS
WAS FUNDED BY THE NATIONAL INSTITUTE OF HEALTH FOR MANY YEARS. WITH
THIS SUPPORT DR. DON OLSEN AND HIS TEAM. AT THE UNIVERSITY OF UTAH,
MADE MAJOR CONTRIBUTIONS IN SURGICAL TECHNIQUE, POSTOPERATIVE CARE,
AND'PHYSIOLOGICAL EVALUATION. NIH IS ALSO SUPPORTING MANY OTHER
RELATED PROGRAMS AND THERE IS EXTENSIVE SCIENTIFIC LITERATURE IN THE
FIELD. 1 BELIEVE THAT THE LEVEL OF NIH FUNDING PRESENTLY PLANNED FOR
THE ARTIFICIAL HEART OVER THE NEXT SEVERAL YEARS REPRESENTS
INADEQUATE FOLLOWTHROUGH ON THE 200 MILLION DOLLAR GOVERNMENT

-
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INVESTMENT IN THIS TECHNOLOGY TO DATE. A GREATLY EXPANDED PROGRAM
INCLUDING CLINICAL EVALUATIONS OF PNEUMATIC SYSTEMS AS A STEP TOWARDS
DEVELOPMENT OF MORE DESIRABLE LLECTRIC SYSTEMS, WOULD HELP THE UNITED
STATES RETAIN THE LEADERSHIP IT NOW HOLDS.

THE DECISION TO BEGIN HUMAN STUDIES WITH THE JARVIK-? HEART
WAS BASED ON OUR SUBSTANTIATED BELIEF THAT WE COULD OFFER REAL HOPE
OF AN EXTENDED AND IMPROVED LIFE TO PATIENTS WHO OTHERWISE FACED
CERTAIN DEATH - AND THAT WE COULD GAIN IMPORTANT SCIENTIFIC

KNOWLEDGE.

BARNEY CLARK SAW THE ANIMALS WITH ARTIFICIAL HEARTS SIX WEEKS
BEFORE HIS SURGERY. HE UNDERSTOOD WHAT TO EXPECT AND HAD TIME TO
THINK ABOUT IT. HIS CONSENT WAS THOROUGHLY INFORMED. THE PROTOCOL
FOR THIS FIRST CASE TOOK MORE THAN 2 YEARS TO DEVELOP AND APPROVE.
ETHICAL CONSIDERATIONS WERE PARAMOUNT.

BEAR IN MIND THAT THE BAS!C INDICATION FOR USE OF THE
ARTIFICIAL HEART AND REMAINS UNCHANGED TODAY. THE PATIENT MUST FACE
IMMINENT DEATH, WHEN NO OTHER MEDICAL TREATMENT 1S JUDGED TO HAVE A
REASONABLE CHANCE OF SUCCESS, AND INFORMED CONSENT IS GRANTED BY THE
PATIENT OR A RESPONSIBLE FAMILY MEMBER.
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THE ARTIFICIAL HEART IS NOT IMPLANTED IN ANY PATIENT WHO IS A
TRANSPLANT CANDIDATE AND CAN WAIT ANY LONGER FOR A DONOR ORGAN. ONLY
WHEN WAITING FOR A DONOR IS NO LONGER POSSIBLE, CAN THE ARTIFICIAL

HEART BE USED.

TO DATE, THREE SUCH CASES HAVE BEEN DONE WITH THE JARVIK-?7
HEART. TWO OF THE PATIENTS ARE AT HOME AND IN BXCELLENT CONDITION---
AFTER THE ARTIFICIAL HEART WAS REMOVED AND THE TRANSPLANT PERFORMED.
MARY LUND, 1S STILL AWAITING A DONOR HEART AND HAS VERY REAL HOPE.

WE HAVE HAD FIVE CASES OF PERMANENT USE. BILL SCHROEDER IS
ALIVE 14 MONTHS AFTER THE IMPLANT. HE HAS BEEN IN FAR BETTER
CONDITION THAN BARNEY CLARK. HE HAS LIVED IN AN APARTMENT NEAR THE
HOSPITAL AND HAS REVISITED HIS HOME IN JASPER, INDIANA. BUT HE HAS
BEEN SEVERELY HANDICAPPED BY THE EFFECTS OF HIS STROKES AND MY
RESPECT FOR HIS COURAGEVAND FORTITUDE IS éVéR INCRBASING.V HIS FAMILY
AS WELL AS DR. DEVRIES AND THE HUMANA TEAM HAVE RETAINED THEIR DEEP
COMMITTMENT TO HIM THROUGH SUCH DIFFICULT TIMES. IT IS A STORY OF
BOTH TRIUMPH AND TRAGEDY. MURRAY BAYDEN HAS BEEN LIVING ALMOST ONE
YEAR WITH HIS IMPLANT. FIVE MONTHS AFTER SURGERY HE SUFFERED A MINOR
STROKE FROM WHICH HE RECOVERED COMPLETELY IN A FEW DAYS. HE IS NOW
NEUROLOGICALLY NORMAL WITH NO EVIDENCE OF THROMBOEMBOLISM. HE HAS
HAD CONTINUING PROBLEMS WITH LUNG FUNCTION DUE TO A POST SURGICAL
BLEEDING PROBLEM WHEN A MONITORING CATHETER WAS REMOVED. THIS HAS
NOTHING TO DO WITH THE HEART ITSELF. LEIF STENBERG SURVIVED 7 1/2
MONTHS. HE WAS IN DISMAL CONDITION AT THE TIME OF THE IMPLANT. HE
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REGAINED STRENGTH AND FREQUENTLY LEFT THE HOSPITAL WITH THE PORTABLE
DRIVE SYSTEM. HE VISITED FRIENDS, WENT OUT TO RBSTAURANTS AND EVEN
WALKED UP FIVE FLIGHTS OF STAIRS TO ATTEND A BIRTHDAY PARTY AT HIS
SON'S APPARTMENT. HE ULTIMATELY DIED FOLLOWING A SEVERE BRAIN
HEMORRHAGE, RELATED TO INFECTION AND THROMBOEMBOLISM. JACK BURCHAM
DIED 10 DAYS AFTER SURGERY FROM BLEEDING, RELATED IN PART TO POOR FIT
OF THE HEART IN HIS CHEST. HE HAD A DEFORMITY OF HIS RIB CAGE WRICR
MADE FIT f)lFFlCULT AND WE DID NOT HAVE A SMALL SIZE HEART AVAILABLE

AS A BACKUP.

THUS, OF THE EIGHT PATIENTS - FIVE ARE ALIVE TODAY. THE
AVERAGE SURVIVAL OF THE PERMANENT USE PATIENTS IS ABOUT 7 1/2 MONTHS.
THEIR LIFE EXPECTANCY WITHOUT IT WAS A MATTER OF HOURS OR DAYS. WE
HAVE DEMONSTRATED THAT A IHXGH QUALITY OF LIFE IS POSSIILE.

WE HAVE LEARNED A GREAT DEAL ABOUT THE MEDICAL MANAGEMENT OF
THESE PATIENTS. WE HAVE HAD FEW EQUIPMENT PROBLEMS AND NO
CATASTROPHIC DEVICE FAILURES. WE WELL UNDERSTAND THE AREAS IN THE
HEART ITSBLF THAT ARE SUSCEPTIBLE TO THROMBUS FORMATION IF

"ANTICOAGULATION IS NOT ADEQUATE. WE HAVE TESTED DESIGNS IN ANIMALS

WRHICH ARE A SIGNIFICANT IMPROVEMENT AND ARE IN THE PROCESS OF
FINALIZING A DESIGN MODIFICATION WHICH I STRONGLY BELIEVE WILL VERY
GREATLY REDUCE THE RISK OF STROKE. SO FAR, WE HAVE EVIDENCE THAT THE
ARTIFICIAL HEART IS FREE OF CALCIFICATION IN HUMANS. THIS HAS BEEN A
SEVERE PROBLEM IN CALVES.
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I BELIEVE FUTURE WORK, BOTH WITH BRIDGE TO TRANSPLANT AND
PERMANENT USE 1S APPROPRIATE. THERE ARE A WIDE RANGE OF SCIENTIFIC
QUESTIONS OF INTEREST WHICH CANNOT BE ANSWERED WITHOUT MANY MANY MORE
HUMAN CASES. SYMBION HAS TRAINED NINE TEAMS IN THE UNITED STATES AND
FOUR ABROAD TO IMPLANT THE HEART. THE PRINCIPAL INVESTIGATORS
INCLUDE - DR. DEVRIES, DR. COPELAND, DR. JOYCE, DR. GRIFFITR AND DR.
SEMB - ALL OF WHOM SUCCESSFULLY IMPLANTED THE HEART IN THEIR
PATIENTS. OTHERS WHO WILL SOON BEGIN INCLUDE DR. FRAZIER AND DR.
COOLEY, DR. NOON AND DR. DEBAKEY, DR. GAY, DR. TECTOR AND DR. VAUGHN.

ABROAD SOME LEADING TRANSPLANT EXPERTS INCLUDING DR. ENGLISH IN
CAMBRIDGE, ENGLAND, DR. CABROL IN PARIS, FRANCE, AND DR. KEON IN
OTTAWA, CANADA HAVE COMPLETED THEIR TRAINING. THE EXTENSIVE
KNOWLEDGE OF THESE PHYSICIANS AND THE COMMITTMENT OF THEIR
INSTITUTIONS SPEAKS HIGHLY OF THE CONFIDENCE THE MEDICAL COMMUNITY
HAS THAT HUMAN APPLICATION OF THE JARVIK-? HEART IS WORTHWHILE,

IT 1S REVEALING TO CONSIDER THE HISTORY OF OTHER NEW
INNOVATIONS IN MEDICINE. HEART TRANSPLANT NOW ACHIBVES 70-80% ONE
YEAR SURVIVAL WITH AN BXCELLENT QUALITY OF LIFE. IT WAS NOT ALWAYS
SO. OF THE FIRST FIFTY PATIENTS TO UNDERGO HUMAN HEART TRANSPLANT
BIGHT DIED FROM THROMBOEMBOLISM OR STROKE. THATS 16%. WITH THE
FIRST EIGHT JARVIK-7 HEART PATIENTS, ONE DIED FROM COMPLICATIONS
RELATED TO THROMBOEMBOLISM OR STROKE. IHA’I‘S 12.5%. OF THE
TRANSPLANT PATIENTS, NINE DIED OF HEART FAILURE AND FOUR FROM
INFECTION. OF THE ARTIFICIAL HEART PATIENTS, NONE HAVE DIED OF HEART
FAILURE, TWO HAVE DIED FROM INFECTION. THESE ARE THE SAME PROBLEMS
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THAT WE ARE WORKING TO OVERCOME WITH THE ARTIFICIAL HEART BUT THE
PUBLIC DOESN'T REALIZE TRAT THEY ARE LESS SEVERE THAN WITH THE

INITIAL USE OF TRANSPLANT. OF THE FIRST FIFTY TRANPLANT PATIENTS,
TWENTY ONE DIED IN LESS THAN A WEEK. THATS 42%. NONE OF OUR
ARTIFICIAL HEART PATIENTS HAVE DIED IN LESS HAN ONE WEEK. WITH THE
INITIAL TRANSPLANT GROUP, ELEVEN SURVIVED MORE THAN SI1X MONTHS.
THATS 22% WITH THE PERMANENT TOTAL HEART - THREE OF FIVE HAVE
SURVIVED MORE THAN SIX MONTHS. THATS 60% - ABOUT THREE TIMES AS MANY
LONG TERM SURVIVORS AS WITH TRANSPLANT.

HAD THE INITIAL RESULTS WITH TRANSPLANT BEEN AS GOOD AS OUR
INITIAL ARTIFICIAL HEART RBSULTS.. TRANSPLANT MAY HAVE BECOME MORE
WIDELY APPLIED FASTER. IT IS ALSO IMPORTANT TO NOTE THAT ALTHOUGH
THE FDA WAS NOT INVOLVED, TRANSPLANT DID NOT BECOME WIDESPREAD UNTIL
THE MEDICAL COMMUNITY AND THE PUBLIC FELT THE RESULTS WARWTBD IT.

THE FIRST FIFTEEN PATIENTS TREATED WITH ARTIFICIAL KIDNEYS
DIED WITHIN DAYS, BUT NOW 250,000 PEOPLE ARE SUSTAINED WITH DIALYSIS
FOR MANY YEARS OF WORTHWRHILE LIFE,

THE FIRST CARDIAC PACEMAKERS WERE THE SIZE OF A TELEVISION
SET AND WERE WHEELED AROUND WITH THE PATIENT ON A CART. THEY ARE NOW
ABOUT THE SIZE OF A STACK OF THREE OR FOUR SILVER DOLLARS. THEY LAST
RELIABLY FOR MORE THAN TEN YEARS.

v,
THERE ARE COUNTLESS OTHER EXAMPLES.
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WE FACE SERIOUS PROBLEMS REGARDING FEDERAL REVIEW AND
REGULATION OF THE ARTIFICIAL HEART. SYMBION HAS MADE EVERY EFFORT TO
COOPERATE EFFECIVELY WITH THE FDA. SINCE 1980 WE HAVE MAINTAINED AN
EXTENSIVE CORRESPONDENCE WITH THE FDA WHICH NOW INCI..UDBS OVER 2,600
PAGES OF DOCUMENTS. FDA OFFICIALS HAVE VISITED SYMBION AND HAVE
PARTICIPATED WITH US IN SEVERAL FORUMS DEALING WITH THE ISSUES,
INCLUDING A MAJOR CONFERENCE SYMBION SPONSORED ON THE ARTIFICIAL
HEART AND PUBLIC POLICY. WE HAVE FREQUENTLY VISITED FDA OFFICIALS IN
WASHINGTON. COMMISSIONER YOUNG HAS TAKEN AN ACTIVE PERSONAL INTEREST
IN THE PROGRAM - ESPECIALLY THE EMERGENCY USE GUIDELINES.

ARTIFICIAL HEART NEED NOT REQUIRE SO MUCH ATTENTION FROM THE
FDA. DR. DWIGHT HARKEN, CLINICAL PROFESSOR OF SURGERY (EMERITUS),
OF HARVARD MEDICAL SCHOOL HAS SAID "A DEVICE 1S SAFE WHEN IT ]S SAFER
THAN THE DISEASE IT TREATS AND IT 1S THE BEST AVAILABLE." | BELIBVE
THAT IN APPROPRIATE PATIENTS THE ARTIFICIAL HEART IS FAR SAFER THAN
ANY OTHER AVAILABLE TREATMENT,

1 BELIEVE THE FDA 1S HAVING DIFFICULTY BECAUSE THE LAW
REQUIRES THEM TO ASSESS RISK BENEFIT RATIO AND JUDGE QUALITY OF LIFE.
IN MY VIEW, A RISK 1S ACCEPTABLE WHEN THE PERSON AT RISK UNDERSTANDS
IT AND ACCEPTS IT. VERY SIMPLE.
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REGARDING QUALITY OF LIFE, 1 BELIEVE THE FDA HAS NO CHOICE
BUT TO DECIDE THAT LIFE IS ALWAYS PREFERABLE TO DEATH. I PERSONALLY
BELIEVE THAT THERE ARE MANY THINGS WORSE THAN DEATH AND THAT
PROLONGING SUFFERING IS ONE OF THEM. THAT IS NOT WHAT THE ARTIFICIAL
HEART DOES AND IF IT WERE, | WOULD NOT CONTINUB TO WORK WITH IT. BUT
THE SUBJECTIVE DECISION - OF WHEN THE RISK OF A POSSIBLE COMPLICATION
IS SO HIGH THAT A PATIENT SHOULD NOT BE ALLOWED THE CHOICE - AND THE
LAW SHOULD THEREBY MANDATE HIS OR HER DEATH - THAT DECISION SHOULD
NOT BE A‘;lATTBR OF LAW. IT SHOULD REMAIN BETWEEN THE PATIENT AND THE
PHYSICIAN. 1 BELIEVE THAT THE MEDICAL DEVICES ACT O!; 1976 IS RIGHT
TO REQUIRE INFORMED CONSENT TO THE FULLEST EXTENT PRACTICAL.
PATIENTS CANNOT UNDERSTAND EVERYTHING AND AN ESSENTIAL ELEMENT MUST
BE TRUST IN'THR PRYSICTANS JUDGMENT. THE LAW MUST NOT INTERFERE WITH
THE BASIC DOCTOR-PATIENT RELATIONSHIP OF TRUST AND COMMITTMENT ~ LONG
ACCEPTED AS THE BASIS OF MEDICAL ETHICS AND SO WELL EXPRESSED TWO
THOUSAND YEARS AGO IN THE OATH OF HIPPOCRATES.

THE 1876 MEDICAL DEVICES ACT PROVIDED A MECHANISM CALLED THE
INVESTIGATIONAL DEVICE EXEMPTION WHICH WAS INTENDED TO FACILITATE THE
INTRUDUCTION OF IMPORTANT NEW ADVANCES. A LARGE PORTION OF THE
RESPONSIBILITY FOR REVIEW WAS PLACED ON THE LOCAL INSTITUTIONAL
REVIEW BOARDS. | BELIEVE CONGRESS WAS WISE IN THAT DECISION AND IT
SHOULD NOT BE CHANGED.
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SYMBION HAS TAKEN A CLEAR POSITION REGARDING EMERGENCY USE OF
LIFESAVING MEDICAL DEVICES. THAT 1S, THAT AFTER THE INSTITUTIONAL .
REVIEW BOARD HAS APPROVED l{SB. THBE DEVICE SHOULD BE PERMITTED TO BE
AVAILABLE FOR USE IN AN EMERGENCY - EVEN THOUGH THE FDA MAY NOT HAVE
HAD TIME TO COMPLETE ITS REVIEW. PHYSICIANS AND TEAMS WHICH HAVE
MADE THE EFFORT TO PREPARE AND OBTAIN IRB APPROVAL ARE PLACED IN AN
UNTENABLE POSITION IF THEY MUST DENY THE USB OF A NEW TECHNOLOGY THEY
BELISVE IN TO THEIR OWN PATIENTS - WHO MAY BE DYING BEFORE THEIR VERY
BYBé. FIGURATIVELY, WE CANNOT INVENT LIFE JACKETS AND THEN PROHIBIT
THBIR USE UNTIL WE EVALUATE THE STRAPS AND BUCKLES OR DECIDE WHETHER
THBY SHOULD BE YELLOW OR ORANGE. THE LAW SHOULD RECOGNIZE
RESPONSIBILITY FOR DENIAL OF LIFE SAVING TECHNOLOGY AS WELL AS THE
NEED TO INSURE THAT WE MAXIMIZE THE SAFETY OF MEDICAL DEVICES. WE
NEED TO WISELY BALANCE THESE TWO RESPONSIBILITIES.

I HOPE CONGRESS WILL HELP RELIBVE SOME OF THE PRESSURE FDA IS .
UNDER BECAUSE OF THE EXTENSIVE PUBLICITY OF THE ARTIFICIAL HBAjRT.
USUALLY AN INVESTIGATIONAL DEVICE EXEMPTION PERMITS TBSTING lb;
SEVERAL HUNDRED OR EVEN A THOUSAND PATIENTS PRIOR TO PRE-MARKET
APPROVAL. I BELIEVE IT IS PROVEN WITHOUT A DOUBT THAT THE JARVIK-?7
HEART DOES SAVE LIVES AND THAT THERE IS NOW ENOUGH DATA FOR THE FDA
TO TREAT IT IN THE SAME WAY OTHER NEW DEVICES ARE HANDLED.

1 BELIEVE IT IS APPROPRIATE TO APPROVE ADDITIONAL
INSTITUTIONS TO STUDY THE ARTIFICIAL HEART. I BELIBVE THE REVIEW OF
RESULTS WITH THESE STUDIBS NEED NOT BE MORE STRENUQUS THAN WITH OTHER
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NEW LIFE SAVING MEDICAL DEVICES. YET, TO DATE, I BELIEYE IT HAS

BEEN. THE INCREASED REPORTING REQUIREMENTS THAT DR. DEVRIES FACES -
FOLLOWING REVIEW OF HIS PROGRAM BY THE FDA ADVISORY PANEL AND THE
RESTRICTION TO NO MORE THAN ONE PATIENT EVERY THREE MONTHS - IN MY
VIEW - MANDATES DELAY. DR. DAVID SKINNER, CHAIRMAN OF SURGERY AT THE
UNIVERSITY OF CHICAGO HAS SAID, "THE ONLY QUESTION REMAINING ABOUT
ARTIFICIAL HEA_ART IS WHETHER IT WILL BE AN IMPORT OR AN EXPORT." THE
DENIAL OF APPROVAL TO USE THE JARVIK-7 HEART AS A PERMANENT DEVICE AT
OTHER INSTITUTIONS UNTIL DR. DEVRIES COMPLETES HIS SERIES OF SEVEN
CASES 1S FORCING US TO TAKE THE PROGRAM ABROAD. WE HAVE MANY
EXCELLENT MEDICAL SCIENTISTS IN THIS COUNTRY WHO HAVE THE COMMITTMENT
AND THE RESOURCES TO BE WORLD LEADERS, IF OUR GOVERNMENT WOULD TRUST
THEM AND ENCOURAGE THEM.

FINALLY, I WOULD LIKE TO BREIFLY ADDRESé AN ISSUE OF
ECONOMICS. I AM PRESIDENT OF SYMBION, INC., A SMALL PUBLICLY HELD
COMPANY, AND I ACUTELY RECOGNIZE THAT NEW TECHNOLOGIES SPAWNED BY
GOVERNMENT FINANCED UNIVERSITY RESEARCH CAN ONLY BECOME OF WIDESPREAD
BENEFIT TO THE PUBLIC IF THEY CAN BE PRODUCED PROFITABLY. 1 BELIEVE
IN FREE ENTERPRISE. "I BELIEVE OUR FUTURE BENEFITS FROM
ENTREPRENEUREAL SUCCESS. 1 RECOGNIZE IN THE ARTIFICIAL HEART TWO
THINGS. ONE THAT IT WILL ONLY BE BROADLY APPLIED WHEN IT'S SUCCESS
AND VALUE 1S INHERENTLY OBVIOUS TO THE PUBLIC. UNTIL IT WORKS VERY
WELL INDEED, IT WILL CONSU‘MB AN INSIGNIFICANT PORTION OF OUR NATIONAL
RESOURCES. AND TWO, UNLESS OUR SYSTEM, SUPPORTED BY GOVERNMENT, NOT
IMPEDED, CAN MOVE QUICKLY ENOUGH, THEN FREE ENTERPRISE - ESPECIALLY
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THROUGH SMALL BUSINESS - CANNOT SUCCEED WITH MAJOR ADVANCES SUCH AS
THIS. SYMBION HAS INVESTED HEAVILY IN RESEARCH AND DEVELOPMENT. OUR
LOSSES ATTRIBUTABLE TO THE ARTIFICIAL HEART SIDE OF OUR BUSINESS
EXCEED $500,000 FOR EACH HUMAN CASE DONE SO FAR.

1 WOULD HOPE THAT CONGRESS COULD HELP US. BY AFFIRMING THAT
IT IS IN THE PUBLIC INTEREST TO ACHIEVE AN EXCELLENT - VALUE
EFFECTIVE ARTIFICIAL HEART - SOONER RATHER THAN LATER. BY AFFIRMING
THAT WORLD LEADERSHIP IN SCIENCE IS AN AMERICAN GOAL - AND ARTIFICIAL
HEART IS PART OF IT. BY RECOGNIZING THE EDUCATIONAL IMPACT OF OUR
WORK AND THE INTEREST WE ARE GENERATING AMONG THE NATION'S YOUTH -
AND BY AFFIRMING AGAIN, THAT THE APPLICATION OF SCIENCE AND
TECHNOLOGY TO THE BENEFIT OF HUMANITY IS INDEED ONE THING AMERICA
DOES WELL.

THANK YOU.

60-242 0 - 86 - 3
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Remarks to the F.D.A., advisory panel by R.K. Jarvik, M.D., President
of Symbion, Inc.

12/19/85

GOOD MORNING. AS SPONSOR OF THE HUMAN CLINICAL
INVESTIGATIONS WITH THE JARVIK 7 HEART SYMBION APPRECIATES THIS
OPPORTUNITY TO PARTICIPATE IN TODAY'S REVIEW OF THE INITIAL
RESULTS OF OUR ONGOING RESEARCH. 1 APPRECIATE THE EFFORTS OF
EACH MEMBER OF THE PANEL AND UNDERSTAND THE TIME AND EFFORT YOU
HAVE COMMITTED TO ASSISTING THIS PROCESS. SYMBION WAS FORMED IN
.1976. I HAVE PERSONALLY BEEN INVOLVED IN ARTIFICIAL HEART
RESEARCH FOR OVER 15 YEARS. AS I LOOK AROUND THIS ROOM, I 'SEE
MANY INDIVIDUALS OF BROADLY DIVERSE BACKGROUNDS AND EXPERTISE,
WHO HAVE WORKED TIRELESSLY TOWARDS THE ALLEVIATION OF SUFFERING
FROM HEART DISEASE. ALTHOUGH WE ARE HERE TODAY TO REVIEW THE
PROGRESS WITH THE PERMANENT TOTAL ARTIFICIAL HEART, WE SHOULD NOT
OVERLOOK THE FACT THAT A GREAT DEAL OF EXCELLENT SCIENTIFIC
RESEARCH HAS BEEN CONDUCTED WITH OTHER MECHANICAL CIRCULATORY
SUPPORT DEVICES, IN HUNDREDS OF HUMAN PATIENTS. ARTIFICIAL HEART
RESEARCH IS A VERY BROADLY INTERDISCIPLINARY ENDEAVOR-INVOLVING
MANY FRONTIERS IN MEDICiNE, ENGINEERING, ETHICS AND ALSO PUBLIC
POLICY. 1T CANNOT BE VIEWED AS PURE SCIENCE, IN A VACUUM, OR AS
A SOLELY HUMANATIAN EFFORT, OR AS FOREMOST AN IDEALIZED ETHICAL
DILEMMA OR AS A SYMBOLIC FOCUS FOR EDUCATIONAL OR OTHER
OBJECTIVES. TEIS WORK, IN WHICH ALL OF US ARE TOGETHER INVOLVED,
1S FUNDAMENTALLY A COOPERATIVE VENTURE WITH SOME VERY CLEAR
OBJECTIVES. SYﬁBION HAS WORKED TOGETHER WITH HUNDREDS OF
INDIVIDUALS AND MANY MAJOR INSTITUTIONS. I AM CONTINUALLY
IMPRESSED WITH THE ENERGY, PASSION, AND DEDICATION PEOPLE PUT
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INTO THIS THING.. WE ARE WORKING HARD TO COOPERATE EFFECTIVELY
WITH THE FDA AND TO REMAIN IN COMPLIANCE WITH THE MEDICAL DEVICE
REGULATIONS. SYMBION AND THE FDA SHARE MANY COMMON GOALS AND
INTERESTS. WE BOTH ARE COMMITTED TO ASSURE THAT ARTIFICIAL
HEARTS WILL BE SAFE AND EFFECTIVE AND WE BOTH SEEK TO MINIMI2E
THE RISKS AND MAXIMIZE THE BENEFITS. i

LET ME SHARE SOME OF SYMBION'S ADDITIONAL PERSPECTIVES

WITH YOU. WE ARE TALKING ABOUT A TECHNOLOGICAL APPROACRE TO HEART
DISEASE - ONE OF MANY APPROACHES TO A HEALTH PROBLEM OF

. STAGGERING MAGNITUDE. CARDIOVASCULAR REMAINS THE NUMBER ONE
KILLER IN THE UNITED STATES.

IN 1984 IT TOOK MORE THAN A MILLION LIVES - NEARLY DOUBLE
THE NUMBER OF DEATHS DUE TO CANCER AND ROUGHLY EQUAL TOJ ALL OTHER
CAUSES OF DEATH COMBINED. AMERICAN HEART ASSOCIATION FIGURES FOR
- 1984 PLACE THE TOTAL COST AT $64.4 BILLION INCLUDING THE

ESTIMATED OF LOST OUTPUT OF $12.4 BILLION DUE TO DISABILITY.

TH1S - DESPITE THE FACT THAT IN THE PAST DECADE THE DEATH RATE
FROM CARDIOVASCULAR DISEASE HAS DROPPED BY MORE THAN 20.
ADVANCES IN PHARMACOLOGY, EMERGENCY CARDIAC CARE, CARDIAC
SURGERY, AND NEW TREATMENT METHODS SUCH AS ANGIOPLASTY ARE
IMPORTANT AND ARE CONTRIBUTING TO THIS DECLINE, INCREASED
ATTENTION TO PREVENTIVE MEASURES, INCLUDING CHANGES IN DIET,
INCREASED EXERCISE AND DECREASED SMOKING ALSO HAVE PLAYED A
SIGNIFICANT ROLE. SYMBION STRONGLY SUPPORTS ALL OF THESE
EFFORTS.
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IT IS IMPORTANT TO KEEP THESE FACTS IN MIND. IT ALSO IS
IMPORTANT TO RECOGNIZE THAT THE ARTIFICIAL HEART IS NOT EXPECTED
OR INTENDED TO PROVIDE A CURE FOR ALL HEART DISEASE. ULTIMATELY,
AT BEST, IT IS EXPECTED TO BE ONLY ONE PART OF A BROAD,
MULTIFACITED SOLUTION TO THE PROBLEM. YET IN 1985 THE ARTIFICIAL
HEART HAS BECOME THE MOST WIDELY PUBLICIZED DEVELOPMENT IN
CARDIOVASCULAR MEDICINE.

PLEASE UNDERSTAND OUR GOALS. ALTHOUGH THE ARTIFICIAL
HEART IS ONLY ONE OF MANY NEW AP.PROACHES, WHICH WHEN TAKEN
TOGETHER MAY COMBINE TO DRAMATICALLY REDUCE THE TOLL OF HEART
DISEASE, 1T HAS BEEN JUDGED TO HAVE THE POTENTIAL TO SAVE AS MANY
AS 50,000 LIVES PER YEAR. THUS, THE PRIMARY GOAL OF SYMBION'S
RESEARCH 1S TO HELP DEVELOP THE KNOWLEDGE NECESSARY TO ULTIMATELY
PROVIDE A SAFE AND PRACTICAL DEVICE TO MEET THE PUBLIC NEED. THE
GOAL IN THIS STAGE OF THE RESEARCH 1S NOT TO PROVE THAT THE
JARVIK-?R HEART- IS ACCEPTABLE FOR WiDESPREAD PERMANENT USE. WE
ARE NOT NOW APPLYING FOR PRE-MARKET APPROVAL. THIS IS AN EXPERI~-
MENTAL PROGRAM, AND LIKE A PHASE I DRUG STUDY, IT 1S INTENDED TO
EXPAND THE BASE OF OUR MEDICAL AND SCIENTIFIC KNOWLEDGE.

THE SCIENTIFIC STUDIES CONDUCTED UNDER OUR
INVESTIGATIONAL DEVICE EXEMPTION HAVE BEEN DESIGNED PRIMARILY TO
GENERATE AND EVALUATE CRUCIAL DATA WHICH CAN ONLY BE OBTAINED IN
HUMANS AND FOR WHICH NO ACCEPTABLE AﬁIMAL MODELS ARE AVAILABLE.
ALTHOUGH THE PROGRAM HAS GENERATED INTENSE HUMAN INTEREST, AND WE
HAVE HELD THE WELL BEING OF EACH PATIENT AS A CRITICAL PRIORITY,
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WE WOULD NOT CONDUCT THESE STUDIES WITHOUT A WELL FOUNDED
SCIENTIFIC APPROACH AND WITHOUT CLEAR SPECIFIC GOALS IN MIND.

THE MOST IMPORTANT QK}ESTIONS TO BE ;NVESTIGATED CONCERN
THE LONG TERM INTERACTIONS OF THE DEVICE WITH THE HUMAN
CIRCULATORY SYSTEM. INCLUDED AMONG THE INFORMATION WE HOPE TO
LEARN ARE ANSWERS TO THE FOLLOWING:

DO THE METHODS WHICH PERMIT SUCCESSFUL SURGICAL
IMPLANTATION OF THE ARTIFICIAL HEART PROVIDE A STABLE JUNCTION
BETWEEN THE ARTIFICIAL MATERIALS AND THE LIVING TISSUES? IS THE
HEMODYNAMIC FUNCTION STABLE AND ADEQUATZ TO SUPPORT GOOD HEALTH.
DOES THE PUMPING MECHANISM DAMAGE THE BLOOD ELEMENTS? WHAT ARE
THE SPECIFIC ELEMENTS, IF ANY, OF THE DESIGN THAT COULD CREATE AN
ENVIRONMENT CONDUCIVE TO THROMBUS FORMATION, PANNUS FORMATION,
CALCIFICATION, OR INFECTION? HOW CAN THESE BE IMPROVED? DOES
THE ARTIFICIAL HEART DAMAGE OTHER ORGAN SYSTEMS INCLUDING THE
LUNGS, LIVER, KIDNEYS, NERVOUS SYSTEM OR THE IMMUNE SYSTEM? HOW
CAN WE PREVENT ANY SUCH DAMAGE? WHAT RANGE OF CARDJAC OUTPUT IS
ADEQUATE FOR REST AND EXERCISE AND WHAT CONTROL MODES ARE
EFFECTIVE? DOES THE PATIENT EXPERIENCE PAIN OR DISCOMFORT? DOES
THE EXTERNAL DRIVE SYSTEM FUNCTION RELIABLY UNDER REALISTIC
CONDITIONS OF HUMAN USE? WHAT EMERGENCY ALARM SYSTEMS AND BACK
UP SYSTEMS ARE REQUIRED? ARE THERE ANY DETRIMENTAL EFFECTS OF
THE ALTERNATE RIGHT/LEFT PUMPING MODE USED WITH THE PORTABLE
DRIVER? 1S AN EXTERNAL PORTABLE DRIVE SYSTEM ACCEPTABLE TO
PATIENTS AND SUFFICIENT TO PROVII?;E GOOD REHABILITATION OR DO THEY
REQUIRE A "FULLY IMPLANTABLE SYSTEM?"
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OTHER QUESTIONS OF IMPORTANCE ARE: WHAT ARE THE MAJOR
REQUIREMENTS FOR GOOD MEDICAL MANAGEMENT OF HUMAN ARTIFICIAL
HEART PATiENTS? WHAT ARE THE APPROPRIATE SELECTION CRITERIA OR
CONTRAINDICATIONS? WHAT ARE THE MAJOR ELEMENTS OF SURGICAL AND
POSTOPERATIVE CARE AND WHAT' IS THEIR EFFECT ON LONG TERM RESULTS?
WHAT 1S THE APPROPRIATE ANTICOAGULATION REGIME, THE APPROPRIATE
ANTIBIOTIC MANAGEMENT, THE APPROPRIATE HYGIENE AND CARE OF THE
PERCUTANEOUS LEADS? WHAT ARE THE MAJOR PHYCHOLOGICAL REACTIONS
OF PATIENTS LIVING WITH THE ARTIFICIAL HEART? DO PATIENTS
EXPERIENCE EXCESSIVE STRESS OR ARE THEY CAPABLE OF ADEQUATELY
ADAPTING TO DEPENDENCY ON THE DEVICE? CAN THEY EXPERIENCE A
SENSE OF WELL BEING AND MOTIVATION TO CONTINUE PRODUCTIVE LIVES?
IS THE PRODUCTION OF HORMONES BY THE NATURAL ATRIA NORMAL OR
ABNORMAL AFTER THE CORONARY ARTERIES ARE SEVERED DURING
IMPLANTATION OF THE DEVICE WHAT ARE THE EFFECTS OF CARDIOVASCULAR
DRUGS ONCE THE HEART IS REMOVED? ARE THERE ANY UNANTICIPATED
SIDE EFFECTS OR DEVICE COMPLICATIONS?

THESE ARE ONLY SOME OF NUMEROUS AND IMPORTANT SCIENTIFIC
QUESTIONS UNDER STUDY. WE HAVE OBTAINED A WEALTH OF INFORMATION
ABOUT THESE AREAS OF INTEREST AND THERE STILL IS A GREAT DEAL TO
BE LEARNED. WE RAVE PRESENTED MUCH OF WHAT WE HAVE LEARNED IN
THE SPECIAL STATUS REPORT WHICH FDA REQUESTED IN ADVANCE OF THE
USUAL ANNUAL IDE REPORT. WE WILL PRESENT CONSIDERABLE MORE
INFORMATION THIS AFTERNOON AND ARE PREPARED TO ANSWER WHATEVER
QUESTIONS YOU MAY HAVE TO THE BEST OF OUR ABILITY.
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THERE IS MUCH WE CAN AND WILL LEARN. IN VIEW OF THIS,
TRE ARTIFICIAL HEART STUDY SHOULD BE CONSIDERED IN THE CONTEXT OF
RESEARCH AND DEVELOPMENT OF NEW MEDICAL TECHNOLOGIES AND THE
BROADLY ACCEPTED ETHICAL PRINCIPLES APPLIED TO EXPERIMENTATION
WITH HUMAN SUBJECTS. THE JARVIK-? !;IEART WAS DEVELOPED ON THE
BASIS OF MORE THAN 25 YEARS OF ANIMAL RESEARCH BEGUN BY DR. KOLFF
AND DR, AKAT3SU AT THE CLEVELAND CLINIC IN 1957. MANY OF THE
BASIC PRINCIPLES UTILIZED BY INVESTIGATORS TWO DECADES AGO HAVE
BEEN RETAINED AND MANY HAVE BEEN REFINED. HUNDREDS OF o
EXPERIMENTAL ANIMALS HAVE BEEN STUDIED WITH NUMEROUS ARTIFICIAL
HEART MODELS AND THERE 1S EXTENSIVE LITERATURE IN THE FIELD.
STUDIES WITH THE JARVIK-7 HEART AND ITS FORERUNNERS, THE JARVIK-5
HEART, THE JARVIK~3 HEART AND THE KWAN-GETT HEART WERE A MAJOR
PART OF THE ARTIFICIAL HEART PROGRAM FUNDED BY THE NATIONAL
INSTITUTES OF HEALTH. ALSO INCLUDED IN THAT PROGRAM WAS WORK ON
THE JARVIK-7 ELECTROHYDRALIC LVAD FUNDED UNDER THE NIE TARGETED
ARTIFICIAL i‘!EART PROGRAM ESTABLISHED BY A SPECIFIC ACT OF
CONGRESS IN 1964.

TO DATE, MORE THAN 250 JARVIK HEARTS HAVE BEEN IMPLANTED
IN ANIMALS IN THE UNITED STATES, EUROPE, SOUTH AMERICA, AND
JAPAN. THE LONGEST SURVIVAL OF ANY ANIMAL IN THE WORLD WITH AN
IMPLANTED TOTAL ARTIFICIAL HEART WAS TEN MONTHS, OBTAINED WITH
THE JARVIK-7 HEART AT THE UNIVERSITY OF UTAR.

THE DECISION TO BEGIN HUMAN INVESTIGATION WITH THE TOTAL
ARTIFICIAL HEART WAS MADE AFTER YEARS OF THOUGHTFUL CONSIDERATION
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OF THE SCIENTIFIC INFORMATION TO BE GAINED AND THE ETHICAL ISSUES
ASSOCIATED WITH THE INITIAL HUMAN USE.

TO BEGIN WITH, THE HEART IS ONLY TO BE USED IN PERSONS
FACING IMMINENT DEATH FROM END STAGE HEART DISEASE. PATIENTS
MUST BE WITHIN THE CLASS IV FAILURE CRITERIA ESTABLISHED BY THE
NEW YORK HEART ASSOCIATION. TH1S MEANS THAT PATIENTS HAVE A
UNIFORMLY FATAL END STAGE CONDITION, A FAR WORSE PROGNOSIS THAN
MOST FORMS OF CANCER AND MANY OTHER HORRIBLE DISEASES, INCLUDING
AIDS. PATIENTS IN CLASS 1V ARE FENERALLY BEDRIDDEN, EXTREMELY
WEAK, SHORT OF BREATH UPON SLIGHT EXERTION AND OFTEN IN
CONSIDERABLE- PAIN. THEIR QUALITY OF LIFE IS DISMAL. THE
PROTOCOLS FOR IMPLANTATION OF THE JARVIK-7 HEART APPROVED BY THE
INSTITUTIONAL REVIEW BOARDS OF EIGHT DIFFERENT U.S. )tBD;CAL
CENTERS HAVE ALL LIMITED THE USE OF THE DEVICE ONLY TO PATIENTS
IN CLASS IV FAILURE OR PATIENTS UNWEANABLE FROM THE HEART LUNG
MACHINE WHO FACE IMMEDIATE DEATH WITHOUT 1T. ADDITIONALLY, ALL
PROTOCOLS HAVE STIPULATED THAT THE ARTIFICIAi. HEART COULD BE USED
ONLY WHEN A HEART TRANSPLANT WAS UNAVAILABLE DUE TO CERTAIN
CONTRAINDICATIONS OR DUE TO THE INABILITY TO OBTAIN A DONOR HEART
IN TIME.

IN ADDITION TO THIS, THE PROCESS OF OBTAINING INFORMED
CONSENT HAS BEEN EXTENSIVE ‘AND THROUGHLY REVIEWED. WE DO OUR
VERY BEST TO FULLY INFORM PROSPECTIVE‘ RECIPIENTS AND THEIR NEXT
OF KIN OF ALL POSSIBLE RISKS, INCLUDING THOSE AFFECTING QUALITY
OF LIFE. WHILE IT MAY BE IMPOSSIBLE FOR SOMEONE FACING IMMEDIATE
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DEATH TO FULLY UNDERSTAND EVERYTHING, PATIENTS ARE NEVERTHELESS
VERY WELL INFORMED.

THE RESEARCH, THEN, 1S CONDUCTED WITH INFORMED,
CONSENTING PATIENTS WHO FACE CERTAIN NEAR-TERM DEATH.
FURTHERMORE, WE MAKE ONLY ONE PROMISE - TO DO THE BEST FOR THEM
THAT WE POSSIBLY CAN UNDER THE CIRCUMSTANCES AND.-TO HOLDQTHE!R
INTERESTS FOREMOST. WE DO NOT PROMISE A LONGER OR A BETTER LIFE.
IN FACT, WE INFORM THEM THAT THEIR LIFE MAY BE SHORTENED.

TO DATE, EIGHT PATIENTS IN THIS CONDITION HAVE BEEN
TREATED WITH THE JARVIK~7 HEART. THREE OF THESE WERE BRIDGE-TO-
TRANSPLANT PATIENTS, TWO OF WHOM ARE AT HOME NOW AND ARE IN
EXCELLENT CONDITION FOLLOWING SUCCESSFUL HEART TRANSPLANTS DONE
BY DR. JACK COPELAND IN TUCSON AND DR. BARTLEY GRIFFITH IN
PITTSBURGH. THE THIRD, WAS OPERATED ONLY TWO DAYS AGO BY DR.
LYLE JOYCE IN MINNEAPOLIS AND IT IS EARLY IN HER POSTOPERATIVE
COURSE. THE OTHER FIVE HAVE BEEN PERMANENT IMPLANT PATIENTS; DRV.
DEVRIES' FOUR CASES AND ONE BY DR. SEMB IN STOCKHOIM. THE
AVERAGE SURVIVAL OF THESE INDIVIDUALS 1S PRESENTLY SEVEN MONTHS.
THE TWO SURVIVING PATIENTS AT HUMANA HRAVE BOTH LIVED LONGER THAN
ANY EXPERIMENTAL ANIMAL COULD BE SUSTAINED IN THREE DECADES OF
RESEARCH. BILL SCHROEDER HAS BEEN ALIVE FOR MORE THAN A YEAR.

A GREAT DEAL OF PUBLIC ATTENTION HAS BEEN DRM'&Q TO THE
COMPLICATION OF THROMBOEMBOLISM AND STROKE. 'm':s HAS OCCURRED IN
FOUR OF THE EIGHT HEART RECIPIENTS. 1IT HAS BEEN CATASTROPHIC FOR
TWO OF THE PATIENTS. THE STROKES WHICH HAVE OCCURRED IN THE
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OTHER TWO PATIENTS HAVE BEEN MILD AND THEY HAVE RECOVERED IN A
FEW DAYS. MURRAY BADEN 1S COMPLETELY FREE OF ANY EVIDENCE OF
THROMBOEMBOLISM, OR STROKE, OR OTHER NEUROLOGIC COMPLICATIONS TEN
MONTHS AFTER IMPLANTATION OF THE HEART. LEIF STENBERG - WHO
RECENTLY DIED FOLLOWING A BRAIN HEMORRHAGE - HAD MANY MS OF
LIFE WITH EXCELLENT IMPROVEMENT IN HIS CONDITION. HE FREQUENTLY
LEFT THE HOSPITAL TO GO TO DINNER IN RESTAURANTS, OR TO THE PARK,
OR FOR A RIDE IN HIS CAR. HE WAS ABLE TO WALKUP FIVE FLIGHTS 6!‘
STAIRS WITH THE PORTABLE DRIVE SYSTEM. HE GREATLY ENJOYED HIS
LIFE WITH THE JARVIK-7 HEART AND USED THE PORTABLE SYSTEM ~
EXTENSIVELY. HE PROVED TO ME, WITHOUT A DOUBT, THAT A HIGH
QUALITY OF LIFE 1S POSSIBLE.

OTHERS HAVE BEEN MORE OR LESS FORTUNATE AND I WANT TO EMPHASIZB
THAT WE ARE NOT INSENSITIVE TO THE DIFFICULT TIMES SOME OF THE
PATIENTS AND THEIR FAMILIES HAVE EXPERIENCED. 1 CARE DEEPLY
ABOUT THEM AND 1 HAVE FORMED MANY LASTING FRIENDSHIPS WITH THEM.
I CERTAINLY WISH THAT WE COULD HAVE DONE MORE. BUT IN VIEW OF
THE SEVERITY OF THEIR DISEASE, AND IN THE CONTEXT OF THE HISTORY ’
OF OTHER NEW MEDICAL DEVICES USED TO TREAT OTHER SERIOUS
DISEASES, THE JARVIK-7 HEART RAS PERFORMED EXTRAORDINARILY WELL.
AND 1 AM VERY PROUD OF THAT. CONSIDER SOME OTHER EXAMPLES: THE
FIRST FOURTEEN PATIENTS TREATED WITH THE ARTIFICIAL KIDNEY DIED
WITHIN DAYS; TRE FIRST TWENTY PATIENTS TREATED WITH THE
INTRAORTIC BALLOON PUMP DIED WITHIN DAYS; AND IN THE FIRST NIR
STUDY WITH LEFT VENTRICAL ASSIST DEVICES, 21 OF 22 PATIENTS DIED
WITHIN TWO WEEKS. ' HEART VALVES, PACEMAKERS AND ARTIFICIAL HIP

-9 -
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JOINTS HAD MANY PROBLEMS IN THEIR EARLY APPLICATIONS BUT TODAY
THEY ARE COMMONPLACE AND EXTRAORDINARILY SUCCESSFUL.

PATIENTS WHO TAKE PART IN EARLY PHASE MEDICAL RESEARCH
KNOW THAT THEY MAY NOT GAIN A LOT FOR THEMSELVES, BUT THAT THEIR
CONTRIBUTION TO MEDICAL SCIENCE CAN BENEFIT OTHERS ENORMOUSLY.
BARNEY CLARK WAS SUCR A MAN. BILL SCHROEDER, MURRAY HADEN, LEIF
STENBERG, AND JACK BURCHAM HAVE ALL SAID THAT HELPING OTHERS WAS
EXTREMELY IMPORTANT TO TREM. THEY HAVE HELPED AND WHAT WE ARE
LEARNING WILL MAKE A DIFFERENCE.

1 WOULD LIKE TO MAKE ONE FINAL COMMENT. EACH IMPLANT
PATIENT HAS FACED A LIFE OR DEATH DECISION, WITH AN UNKNOWN
FUTURE, AND WITHE AN UNPREDICTABLE OUICOME. BUT EACH HAS KNOWN
THAT ONCE THE SURGERY WAS COMPLETED, A DEDICATED AND CAPABLE TEAM
OF MEDICAL SPECIALISTS WOULD STAND BEHIND HIM, AND CARE FOR HIM
FOR THE REST OF HIS LIFE. THE UTAH TEAM, THE HUMANA TEAN AND THE
KOROLINKSA TEAH. HAVE ALL DONE SO,- AND HAVE ALL DENONSTRATED AN
EXTRAORDINARY COMMITTMENT TO SCIENCE AND HUMANITY. SYMBION IS
PROUD TO WORK TOGETHER WITH THEM, WE REMAIN DEDICATED TO THE
CONTINUATION AND ADVANCEMENT OF KNOWLEDGE THAT WILL LEAD TO THE
DEVELOPMENT OF A PRACTICAL ARTIFICIAL HEART. DR. DEVRIES AND I
LOOK FORWARD TO THE SESSION THIS AFTERNOON DURING WHICH WE PLAN
TO EXPLORE IN AS MUCH DEPTH AS TIME WILL ALLOW WHAT WE HAVE
LEARNED AND WHAT WE HOPE TO LEARN IN THE FUTURE. THANK YOU.

- 10 -
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4160-01

DEPARTMENT OF HEALTR AND HUMAN SERVICES

FOOD AND DRUG ADMINISTRATION

[ DOCKET NO. 85D-0291}

GUIDANCE FOR THE EMERGENCY USE OF UNAPPROVED MEDICAL DEVICES;
AVAILABILITY

AGENCY: Food and Drug Administration.

ACTION: Notice.

.SUMMARY: The Food and Drug Administration (FDA) is znnouncing
guidance, developed by FDA's Center for Devices and Radiological
Healéh (CDRH), with respect to those emergency situations in which
the agency would not object to a physician's using a potentially
life-saving medical device for a use for which the device .
ordinarily is required to have, but does not have, an approved
application for ﬁrematke: approval or an investigational device
exemption. The guidance is contained in a document entitled

"Guidance for the Emergency Use of Unapprgvéd Medicsl Devices."”

DATE: Comments by (insert date 60 davs after date of publication
in the FEDERAL REGISTER)..

ADDRESSES: Requests for single copies of the guidaﬂce document
should be sent to Tracy A. Summers, Center for Devices and
Radiological Health (BFZ-&&), Food and Drug Administration, 5600
Fishers Lane, Rockville, MD 20857. Written comments to the
Dockets Management Branch (HFA-30S5), Food and Drug Administration,
Rm, 4-62, 5600 Fishers Lane, Rockville, MD 20857.

85-387
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FOR FURTHER INFORMATION CQNTACT:

Halyna Breslawec,

Center for Devices and Radiological Health (HFZ-403),

Food and Drug Administration,

8757 Georgia Ave.,

Silver Spring, MD 20910,

301-427-8162.
SUPPLEMENTARY INFORMATION: FDA is making available for comment
guidgnce concerning the emergency use of an unapproved medical
device. For the purpose of the guidance, an.unapproved medical
device is a device which, under seé:ion 501(£f) of the Federal
Food, Drug, and Cosmetic Act {the act) (21 U.S.C. 351(£)), is
subject to premarket approval to provide reasonable assurance of
its safety and effectiveness for the purpose, condition, or use
for which it is intended but which does not have in effect for
such purpose, condition, or use either (1) a pr;markec approval
application (PMA) under section 515 of the act (21 U.S.C. 360e) or
(2) an Application for an Investigational Device Exemption (IDE)
under section 520(g) of the act (21 U.S.C. 360j(g)) and Part 812

_of FDA's regulations (21 CFR Part 812). 1In short, an unapproved

device is a device that is utilized for a purpose, condition, or
use for which the device ordinarily is required to have, but does
not have, an approved PMA or 1IDE.

The guidance also concerns the emergency use by a physician
of a device that is the subject of an approved IDE when the »

physician (i) 1is an investigator for the sponsor of the approved

~ application but does not use the device in accordance with the

terms and conditions of the application or (ii) is not an

.investigator.

T D
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An unapproved medfical device may be used in human subjects
only if it is approved for investigational use under an IDE and is
used by an investigator for the sponsor in accordance with the
terms and conditions of the application. IDE applications are
reviewed by FDA promptly, and are deemed approved 30 days after
their receipt by FDA, unless FDA notifies the sponsor that the
investigation may not begin. FDA recognizes,vhowever. that during
the early phases of device design, development, and testing, an
emergency may arise where, in a physician's judgment, an
unapproved device would offer the only alternative for savfng the
life of a dying patient. Such a situation occurred recently with
the use of an artificial heart. Realizing that there is a need
for guidance on the use of unapproved devices in similar
situations, CDRH developed a document that provides guidance to
the physician with respect to emergency situations that require
the use of such devices.

The guidance document discusses: (1) the criteria necessary
for a situation to be considered an emergency; (2) the patient
protection procedures the phys}cian should follow before using an
unapproved device in an emergency situation; (3) the proéedures
the physician should follow after using an unapproved device in an
emergency situation; and (4) the situations in which use of an
unapproved medical device is not justified, even though an
emergency exists. The document also provides guidance to the
sponsor of an approved IDE when the device that is the subject of
the approved application is used in an emergenqylby a physician
who is an investigator for the sponsor but who éoes not use the

device in accordance with the terms and conditions of the
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application, or by a physician who is not an investigator.
Finally, the document provides guidance to the physician in either
of those circumstances.

FDA expects physicians to make the determination as to
whether the criteria for emergency use of an unapproved medical
device set forth in the guidance have been met. FDA will consider
taking regulatory action if an unapproved device is used in
inappropriate situations. '

For the convenience of interested persons, FDA is i{ncluding

in this notice the entire guidance document:.-

~

Guidance for the Emergencv Use of Unaporoved
Medical Devices

This guidance applies to the emergency
use of an unapproved medical device., For the
purpose of the guidance, an unapproved medical
device is a device that is utilized for a
purpose, condition, or use for which the
device requires, but does not have, an
approved application for premarket approval
under section 515 of the Federal Food, Drug,

* and Cosmetic Act (21 U.S.C. 360e) or an
approved Application for an Investigational:
Device Exemption (IDE) under section 520(g) of
the act (21 U.S.C. 360j(g)) and Part 812 of
FDA's regulations (21 CFR Part 812).




76

An unapproved device may be used in huwan
subjects only if'ic is approved for clinical
testing under an IDE. An emergency need to
use an unapproved device may occur when an IDE
for the device does not exist, when a
physician wants to use the device i{n a way not
approved under the IDE, or when a physician or
insctitution {s not approved under the IDE.

In an orderly develgpmental process, the
device's developer--a physician, scientist, or
manufacturer--anticipates the need to conduct
clinical studies and uses the IDE to ensure
that adequate preclinical testing has been
done, that the appropriate subjects will
be selected, that subjects participate only
after providing informed consent, that the
device will be used properly, that subjects
will be monitored adequately after the device
is used, and that complete scientific data will
be collected promptly.i These data form the

basis for subsequent marketing approval of the -

device.
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The Food and Drug Administration (FDA)
recognizes that even during the earliest
phas;s of device design, development, and
testing, emergencies arise where an unapproved
device offers the only alternative gor saving
the life of a dying patient, but an IDE has
not yet been approved for the device or the
use, or an IDE has been approved but the
physician who wishes to use the device is not
an tavestigator under thé IDE.: Using its. ..
enforcement discretfion, FDA will not objecc if
a physician chooses to use an unapproved
device in such an emergency, provided that the
physician later justifies to FDA that an
emergency actually existed.

Each of the following conditions should
exist for a situation to be considered an
emergency:

1. The patient is in a life-threatening
condition that needs immediate treatment;

2. No generally acceptable alternative
for treating the patient is available; and

3. Because of the immediate need to use
the device, there is no time to use existing

procedures to get FDA approval for the use.
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FDA expects the physician to determine
whether these criteria have been met, to
assess the potential for benefits from the
unapproved use of the device, and to have
substantial reason to believe that benefits
will exist. FDA further expects the physician
not to conclude that an "emergency" situation
exists in advance of the time when treatment

may be needed based solely on the expectation

time than remains. Physicians should be aware
that FDA expects them to exercise reasonable
foresight with respect to potential
emergencies and to make appropriate
arrangements under the IDE procedures far
enough in advance to avoid creating a

< situation in which such arra zements are
impracticable.

In the event that -a device is used in
circumstances meeting the criteria listed
above, FDA would expect the physician to
follow as many patient protection procedures

as possible. These include obtaining:

..that IDE.approval procedures wmay-require more . - . ... . ..
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1. An independent assessment by an
uninvolved physician; .
] 2. Informed consgnt.from the patient or
a legal representative;

3. Institutional clearance as specified

by institutional policies;

4. The Institutional Review Board (IRB) °
chairperson's concurrence; and

5. Authorization from the sponsor, if an

_ .approved IDE. for the device exists. — —--- - -~

FDA would not object if an unapproved
device were shipped u}chou: FDA approval to a
physician who claims to be faced with, and
describes, the kind of emergency situation
discussed above. The person shipping the
device should notify FDA--by telephone
(301-427-8162)~--immediately after shipment is
made. An unapproved device may not be shipped
in anticipation of an emergency.

After an unapproved device is used in an

emergency, the physician should:
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1. Notify the IRB and otherwise comply
with provisions of the IRB regulations (21 CFR
Par:-56) and the informed consent regulations
(21 CFR Part 50);

2. Evaluate the likelihood of a similar
need for the device in the future: 1If it {s
likely, immediately initiate efforts to obtain
IRB approval and an approved IDE for the
device's subsequent use; .

3. 1If an IDE.ex$scé. nocify'che sponsor
of the emergency use of the device: The
sponsor must comply with the reporting
requirements of the IDE regulations; and

4. 1f an IDE does not exist, notify FDA
of the emergency use of the device and provide
FDA wich a written summary of the conditions
constituting the emergency, patient protection
measures, and any scientific results,

Subsequent use of the device in an
emergency situation may not occur unless the
physician or another person obtains approval
of an 1DE for the device and {ts use. If an

IDE application for subsequent use has been
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filed with FDA and FDA disapproves the IDE
application, the device may not be used even
1f the circumstances constituting an emergency
exist. Developers of devices that could be
used in emergencies should ancicipacéAthe
likelihood of emergency uses and should obtain
an approved IDE. FDA will consider taking
regulatory action if an unapproved device is
used in inappropriate situations,

CDRH developed this guidance in respons; to a situation
concerning the emergency use of an unapproved cardiovascular
déQ!?e. CDRH will ‘apply this guidance to other types of
potentially life-saving unapproved devices in emergency
situations. In all situations in which the use of an unapproved
device would not meet the criteria for emergency use under this

guidance, sue¢h unapproved device may not be used without an

approved 1DE.
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Interested persons may, on or before (insert date 60 davs

after date of publication in the FEDERAL REGISTER), submit written

comments to the Dockets Management Branch (address above). Two
copies of afly comments should be submitted, except that
lndlvidug}sﬁggg subzit one copy. Comments are to be identiﬁied
with :hé déckec number found in brackets in the heading of this
document. FDA will consider any comments received. The document
and coomments received may be seen in the Dockets Managenment Béanc@

between 9 a.m. and k.p.m.. Monday through Friday.

Dated: ’ /9 -

0CT 121985 Ll —

/Zi: [

Frank . Young, M.D., Ph,D.
Commiciicaer of Food 2ad Drugs

CERIIFIED IQ 22 A TRUE CCFY OF JHE ORIGINAL
! /7(/
Cﬁ»e 20002 428 @ci i
oo




. symbion,inc.

825 North 300 Wesl » Salt Lake City, Utah 84103+ (801) 531-7022  Telex. 453-230 - Fax: 801 531 6296

December 23, 1885

Dockets Management Branch (HFA-305)
Food and Drug Administration

Room 4-62 -

5600 Fishers Lane

Rockville, Maryland 20857

RE: ~Docket No. 85D-0291
Guidance For The Emergency Use of Unapproved Medical Devices

-

To whom it may concern:

1 would like to comment on FDA's proposed "Guidance for the
Emergency Use of Unapproved Medical Devices" that the FDA published
for comment on October 12, 1885. 50 Fed Reg. 42866. This letter
represents my views as a scientist, a physician, and as an individual
experienced in dealing with many of the practical realities,
difficulties and policy issues associated with the fnitial human use
of the total artificiel heart.

In my work with the University of Utah and with Symbion, Inc.
(both in the United States and sbroad), I have never participated in
any decision that resulted in the selection of an individual patient
who was to be treated with an artificial heart. However, as
President of Symbion, on four occasions I have had to refuse to alde
physicians who called me requesting emergency permission to use the
JARVIK-7® totel artificial heart in desperate circumstances. In-
thess cases, each patient was either unweanable from cardiopulmonary
bypass, or temporarily on an external circulatory support device, or
considered not' to be a transplant candidste. All four were rapidly
deteriorating. Each of these patients died shortly after my
permission to use the JARVIK-7 heart was denied.

Thbers were gseveral reasons for réfusing assistance.
Foremost, was the fact that the clinical teams were not trained in
the use of the total artificial heart and its support systems. In
addition, there would have been an unavoidably long delay in
transporting the equipment to the user, setting it up, and testing
it. In view of this, I belleve there was no reasonable chance of
saving the patients' lives.

Lo
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Dockets Management Branch (HFA-305)
December 23, 1985
Page 2

In my view, an emergency medical procedure only should be
undertaken when, in the physician's judgment, there is a reasonable
possibility of success. If an unapproved medical device is involved,
1 believe, among other conditions, it is eppropriate for the FDA to
ensure that the physiclans either have sufficlient direct knowledge of
the application of the device or have the assistance of others who
possess such knowledge. .

The investigational device exemption (IDE) process requires
careful sponsor preparation and FDA review of an application for the
new device or for 8 new use of an existing device. Unfortunately, the
IDE application process is ridged and can be lengthy and it was not
designed to take into account the occasional need to use a
potentially life saving device in emergency situations. For this
reason, I commend FDA for proposing guidelines to permit emergency
use of potentially life saving devices when no IDE has yet been
approved. However, in my opinion, the proposed guidelines should be
more broadly structured to more closely reflect actual medical needs.
Further, the guidelines for emergency use of unapproved devices
should differentiate situations in which the physician and medical
team are experienced in the use of the device from situations in
:hllc:zmthey are not. I believe the following distinctions may be

elpful:

1. If the physicien and avaflable support personnel or consultants
have had no experience with the device in question, emergency use
should not be permitted -unless the device is substantially :
equivalent to another device with which they have had sufficient
experience.

2, If the physician and appropriate team members have been
sufficiently trained in the use of the device, and in their
professional judgment no alternative is available, the emergency
use should be permitted so long as both Institutional Review
Board approval and patient consent have been obtained and an IDE

- has been filed with FDA. ’

The proposed guidelines currently state, "Physicians should
be aware that FDA expects them to exercise reasonable foresight with
respect to potential emergencies and to make appropriate arrangements
under the IDE procedures far enough in advance to avoid creating a

“situation in which such srrangements are impractical.® the October

12th proposal further states, "Developers of devices that could be
used in emergencies should anticipate the likelihood of emergency
uses and should obtain an spproved IDE." In my opinion, it is not
always possible to satisfy these conditions. It is ineévitadble in - -

s el el
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Dockets Management Branch (HFA-305)
December 23, 1885
Page 3

almost every situation associated with potentially life-saving

devices for which no alternatives exist that a medical emergency may
arise after an IDE has been submitted but while it still is under
review by the FDA. This places the physician, the patient, the
sponsor, and the FDA in an ethically and legally untenable position.
FDA's emergency use policy, as presently drafted, would require ths
medical team to allow the patient to die or to use the unapproved

" device and run the risk of FDA sanctions. In the process of seeking

an approved IDE there slways will be a period of time in which both
the developer(s) and the Institutional Review Board concur that the
device, the team, and the protocol are complete and satisfactory.
According to FDA, between this time and the completion of FDA review,
if an emergency arises, even if all the conditions in the proposed
guidelines are met, the device could only be used once.

This is an arbitrary and medically inappropriate distinction.
There is no reason to allow the patient whose emergency arises first
to live while the next patient or patients must die simply because
their crisis arose at a subsequent time and IDE review had not been
completed. Life or death decisions should not turn on serendipitous
factors such as when a crisis arises and how rapidly a physiclan can
contact a sponsor to seek permission to be the first and only user as
of a not yet spproved device. If FDA policy requires the sponsor to
deny a subsequent use of the device, both FDA and the sponsor will be
subjected to unwarranted and severe criticism. I believe the better
policy, and one that FDA can lawfully support, is to not to limjt
emergency device use to one time only situations.

As a related point, the proposal specifically states "An >
spproved device may not be shipped in anticipation of an emergency."
Therefore, the draft guidelines virtually assure that there will be a
delay while a physician requests, and the sponsor arranges for, .
shipment of the devices. This delsy may very substantially decrease
the likelihood of success from medical treatment.

In my opinion, it is inappropriate for the FDA to publish
guidelines that define a situation in which an unapproved device may
be used in an emergency. while at the same time those guidelines
contain provisions that make use of that device significantly less

&
Lt
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likely to succeed and that arbitrarily limit such use to one time
only. Either the guidelines should strictly prohibit emergency use
or they should be drawn to maximize the opportunity for success in
appropriate emergency situations and thus truly protect the public
and the patient.

I concur with the requirement that the FDA be notified of the
emergency use of the device and that the FDA be provided with a
written summary of the conditions constituting the emergency and with
the details regarding patient protection and scientific results. I
further concur with the manner in which an emergency is defined and
with the obligations imposed on a physician to determine that the
emergency use criteria have besn met.

If the FDA were to change the guidelines and permit a mediceal
team that has Institutional Review Board approval to meintain the
equipment on site in readiness, and to proceed with emergency use
during the period of time the IDE application was under FDA review, 1
believe a consistent FDA position could be achieved where patients
facing otherwise certain death would have the best medical care
available. The FDA would not mandate dangerous and harmful delays,
and the physician would not be placed in the "catch-22" situation of
either treating his/her patient less than opitimally or letting the
patient die. I do not believe this would constitute a regulatory
loophole of any serious magnitude that would be used to circumvent
the Medical Device Ammendments to the Federal Food, Drug, and
Cosmetic Act. The Institutional Review Board process would be fully
utilized and, in the event that the FDA felt the emergency use in
general or at any given institution was inappropriste, the Agency
could immediately disapprove the investigational device exemption
spplication for that institution or for that uss.

In this regard, I believe a distinction can be drawn between
outright denial of an IDE and 8 letter from FDA stating that an IDE
is "not approvable" pending submission of additional information. In
the former situation, the device could not be used in an emergency,
while in the letter it could be used 8o long as the requested
information was being developed for submission to FDA.

Cawt
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1 sincerely urge you to modify the proposed guidelines to
reflect these suggestions and to resolve the dilemima they would
create if not changed. 1 believe that an appropriate balance of the
interests of the public, the FDA, the device developer, the
institution involved, the individual physician, and the dying patient
can be found. I would be pleased, based on my practical experience
with emergency use situations, to work with the Agency to further
define useful and workable conditions for emergency use.

Yours truly,

. Robirt Jarvik M.D, '

Presidsnt
Symbion, Inc.

cc: John Villforth
Frank E. Young, M.D.,Ph.D.
Frederick Bowen, M.D.

[
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. symbion,inc.

825 North 300 West « Salt Lake Cily, Utah 84103 + (801) 531-7022 « Telex" 453-230 » Fax: 801 531 6208

January 6, 1986

Dr. Jack G. Copeland

Professor & Chief

Cardiovascular & Thorcic Surgery

University of Arizona, Health Sciences Center
1501 North Campbell Ave., Room 4402
Tucson, AZ 85721

Dear Jack:

On October 12, 1885 the Food and Drug Administration issued a
document entitled "Guidance for the Emergency Use of Unapproved
Medical Devices™, On December 19, 1985 Dr. Lyle Joyce implanted the
70cc JARVIK-7¢ total artificial heart as a bridge to-transplant in

Mary Lund. At the present time she {8 making steady progress and I
?m hopeful that she will become a transplant candidate in the near
uture.

On January 1, 1986, Symbion received a letter from the FDA indfcating
that under the emergency use guidelines, the FDA.requires that-there
be no more implantations of the 70cc JARVIK-7 heart until it has been
approved by the FDA for investigation. Based on this, it now appears
that Symblon cannot provide the 70cc heart to any physician for ‘
emergency use without the prior consent of FDA. )

On December~23, 1885 I sent a letter to the FDA in response to their
solicitation of comments on FDA's proposed "Guidance for the
Emergency Use of Unapproved Medical Devices". In that letter,
Symblon recommended that emergency use should be permitted after a
medical team had obtained IRB approval during the time the
application for an investigational device exemption was under review
by the FDA. I am hopeful that the FDA will adopt such a policy.
Although they have not yet done so, I understand that a true
emergency situation may ariss in which you beliave you may be able to
save the life of a patient utilizing the small JARVIK-?7 heart. I

have every confidence that this device is safe and effective and
appropriate to use in such a case if the FDA will grant approval.
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Dr. Jack G. Copeland
January 6, 1986
Page 2

If an emergency situation arises and you cell Symbion to request the
small JARVIK-7 heart our position is a follows: If we concur that it
is an appropriate case, we will immediately send a Symbfon
Tepresentative to the Texas Heart Institute with two sterile small
JARVIK-7 hearts. If FDA grants you verbal approval to implant the
heart in an emergency attempt to save your patients lifs, our
representative will deliver the hearts to you. However, we will
retain the hearts in our possession and will not deliver them to you
without FDA's approval.

I know that this situation s certainly less than optimal and could
cause a delay that would result in serious complications for the
patient. I certainly believe it would be much better to have the
heart sterile in your hospital on stand-by, but unfortunately the FDA
presently will not permit that. Also, 1 hope you will understand

that we must abide by the law and while doing so, do what we feel is
right to provide at least some opportunity to treat patients in
emergency need.

Yours truly, {-

Robert Jarvik, M.D. !
Prestdent

tw ’
Enclosures:

1. FDA Document - Guldiﬂc; for the Emergency Use of Unapproved
Medical Devices - October 12, 1985

2. Jarvik letter to FDA - December 23, 1985
3. FDA letter of December 31, 1985

3
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TOTAL ARTIFICIAL HEART
IDE Supplements and Correspondence

FDA/ Dr. Joe Hackett
Bureau of Medical Devices

Kolff Medical/lee M. Smith, Ph, D,

July 14, 1980

Copy of IDE Application being considered by the University of
Utah Human Experimentatfon Committee. Notificatfon will be
made at time of approval,

(Approximately 50 pges)

Kolff Medical/lee M., Smith, Ph, D.
FDA/Michael J. Andrews, Ph, D.
July 31, 1980 '

Resubmission of IDE Application after IRB approval.
(Approximately 55 pages)

.

FDA/Document Control Center

Kolff Medical/lLee M. Smith, Ph. D.

February 27, 1981

IDE APPLICATION - "Total Heart Replacement in Man"
Principal Investigator - William C., DéVries, N,D.
University of Utah Medical Center,

Salt Lake City, Utah
(Approximately 100 pages)

Kol ff Medical/Lee Smith
FOA/Jeanne C. McDowell - Document Control Center
March 30, 1981

Assignment of JDE NUMBER - 6810057
Total Meart Replacement in Man
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Kol ff Medical/lLee M, Smith, Ph. D.
FDA/Victor 2afra, Bureau of Medical Devices

March 24, 1981

FDA's response to IDE Application for TAH - U of U
Deficiencies fncluded:

1) Patient Protocol :

?) Patient Consent Form - lack of Data

3) Lack of scifentific Protocols to assess the adequacy of
cardiac output, etc.

Six pages of attached questions including Device Description,

In Vitro Testing, Animal Testing, Manufacturing/Quality

Congrol, IRB Membership, Clinical Investigation, Consent

Form, Scientific Protocol, Hospital Use and Post-Hospital

Use.

FDA/Document Control Center

Ko) ff Medical/Lee M. Smith, Ph. D.
August 5, 1981

Total Artificial Heart - IDE #G810057

Response to FDA's Panel questions concerning the I10E

gpplicat!on for the clinfcal use of the total artificial
eart.

(Approximately 230 pages)

Kolff Medical/Lee N, Smith, Ph, D.
FOA/Victor Zafrz
September 10, 1981

APPROVAL OF IDE APPLICATION 6810057/A}
Kpproval-with PatTent Consent Form ‘oJifications.

Approval for seven (?7) implants at Unfversity of Utah.

{Atso included are consultants concerns regarding-
1 Age of candtdate
2 Inabilfty to detibrillate as a criterfa,
3 Manual rather than automatic switchifg system for
back-up unit of drive unit,
4) Need for documentatfon of specific organisms that
cause fnfection.

ANY MANUFACTURING CHANGE MUST BE SUBRITYED AND APPROVED BY
FDA THROUGH A SUPPLEMENTAL APPLICATION BEFORE 1T IS ADOPTED.

B
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FOA/ Michael Andrews

Kol ff Medical/lee Smith, Ph. D,
November 4, 1981

Exportation of Total Artificia\ Heart

FDA/Bureau of Medical Devices, G. Rahmoeller

Xe1ff Medical/lee M, Smith, Ph, O,

December 8, 1981

Total Heart Replacement in Man - IDE #6810057 $/1
Revised Patient Consent Form (per FDA request of QIIQISI.
{(Approximately 10 pages) ‘

Kolff Medigal/lLee M. Smith, Ph. D.
FDA/ Victor Zafra - Acting Director
February 12, 1982

_Total Artificial Heart - IDE #6810057 S1, S2 and S3

Approval of supplements correcting Patient Consent Forms.
Final Approval for beginning of Investigation of Total
Artificial Heart in Man,

University of Utah,

Kflliam C. DeVries, M.D.

FDA/Glenn Rahmoeller

Kolff Medical/Lee Smith, Ph, D.
March 11, 1982

Robert daryiks Neds "

374 dest 600 North,
Salt Lake City, Utah,
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T0: KoV ff Medical/lLee M. Smith, Ph. D.
FROM: FDA/Victor Zafra

DATE: April 8, 1982

RE: Total Artificial Heart, 1DE #6810057/S4

Appfoval of Kolff Medical as Sponsor of the Investigation
under new partnership,

T0: - FDA/Glenn Rahmoeller

FROM: Kolff Medical/Lee M. Smith, Ph. D,
DATE: May 24, 1982

RE: Total Artificial Heart - IDE #6810057

DRAFT of proposed expanded protocol for artificfal heart
recipfents,

(Approximately 22 pages)

T0: FDA/Glenn Rahmoeller

FROM: Kol ff Medical/Lee M. Smith, Ph.D.

DATE: May 26, 1982

RE: “Total Artificial Heart - I1DE #6810057/S5

Amendments to the Total Artificial Heart Patient Selection
Criteria. (Approved by Unfversity of Utah IRB)

(Approximately 12 pages)

60-242 0 - 86 .- 4
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TOTAL ARTIFICIAL HEART
IDE #G810057
March 1983 -

T0:
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FDA/Bi1t Letzing - Bureau of Medical Devices
Kol1ff Medfcal/Bill Moeller
March 1, 1983

fetter regarding sumhary data on all artificial heart valves
from manufacturers,

MEMO

Witliam C. Moeller

March 7, 1983

FOA visit of February 28, 1983 - March 1, 1983

Summary of notes written by Dr, Glenn Rahmoeller,
Subjects covered:

1) Barney Clark - Revised protocol and results of fractured
heart valve.

2) Next Patient - Revised protocol regarding Patient
Selection Criteria, review data concerning heart valves,
number of patients that can be handled at the same time
and overall plan for seven patients.

3) Future - overall plan for IDE and PMA, expansion of IDE
for additional centers and plan for PMA centers.

(3 pages)

Dr. Xolff
Robert Jarvik, M.D,
March 9th, 1983

Summary of FDA recommendations after visit from Bill Letzing
and Glenn Rahmoeller.
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University of Utah IRB ( no indication of IDE Sybmission)
William C. DeVries/Kolff Medical )

March 8, 1983

Total Artificial Heart - IDE #681057

Supplement application for use of the Portable Drive System
in Human Patients.

{Approximately 35 pages)

FDA/ Robert G. Britain

Kolff Medical/P, Elaine Duncan

May 3, 1983

Total Artificfal Heart - IDE #6810057/A1-S5
Notification of Incorporation -

Kol ff Medical, Inc.

374 West 600 North
Salt Lake City, Utah 84103

Kol ff Medical/P. Elaine Duncan

FDA/Robert G. Britain

July 21, 1983

Total Artificial Heart - IDE #G810057/ S6

Approval of placement of IDE #G810057 under new corporation,

MINUTES FROM:

CIRCULATORY SYSTEM DEVICES ADVISORY PANEL
{Closed Session)

Washtngton, D. C.

Friday, June 24, 1983

Total Artifici1al Heart - IDE #G810057

Presentatfon by Robert Jarvik, M.D., regarding Barney Clark
and Kol ff Medical plans for the future.
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FDA
William DeVries, M.D.
August 26, 1983

JARV1IK-7® total artificial haert
University of Utah

Amendment to include addftfonal group of potential patients
under the selection criterifa., Dr. DeVries adds HEIMES™
driver protocol and removes eight week waiting period.

FDA
Humana Audubon/Witliam C. DeVries, M.D.
November 24, 1983 n

Total Artificial Keart i1n Man - Protocol

Revised protocol and appendices. University of Utah
Informed Consent - (17 pages)

(Approximately 175 pages)

FDA/Glenn Rahmoeller
Kolff Medical/E, Duncan
January 20, 1984

JARVIK-7® total artificial heart
I0OE Supplement G810057/S7, University of Utah

1) Summary of First Case and Review Process.

2) Valves: Analysis of Fatlure and Chofce of Medtronic.
3) Revised Protocol and Informed Consent,

4) Devices: Additions and Amended Descriptions

(Approximately 370 pages)
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FDA/Glen Rahmoeller
W, Moeller/Kolff Medical
February 1, 1984

Photographs and video requested

Kolff Medical/E. Duncan

DFA/Robert G, Britain

March 14, 1984

Total Artificial Heart - IDE G810057/S8

FDA Response to IDE Applicatfon of January 20th, 1984.

Non approvable due to additional data and four pages of
deficiencies.

FDA/Robert G, Britain
Kolff Medical/R. Jarvik & E. Duncan
April 23, 1984

Response to FDA's letter of March 14, 1984 regarding IDE
Applicgtion Total Artificial Heart.

1) Addition information on valve modification.

2) Clarification of certain experfences with first human
case.

3) Clarification of and expansion on relevant data and
clinfcal investigation plan for HEIMES™ portable driver,

4) Ctarification of the deliberation of the U of Utah IRB
in the review of first human case and revised protocol.

(Approximately 175 pages)
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FDA/Glen Rahmoeller
Kol ff Medical/Robert Jarvik, M.D.
June 5, 1984

IDE SUPPLEMENT - GB810057/S9 OF APRIL 23, 1984
Additfonal information as an appendfx to IDE Supplement.

1) Description of Improvements in Manufacturing and Q.C.

2) Documentation of Mock Loop Accuracy of Turbine Flow
Meter,

3) Accuracy of Cardiac Output - COMDU™ Monitor

4) Alternate Left-Right Pumping

5) Cltarification of Questfons concerning Starling's Law
6) Explanation of conflicts in supplement document.

(Approximately 20 pages)

FDA/G. Rahmoeller

Kol ff Medical/R. Jarvik, M.D,

June 12, 1984

IDE Application G810057/S9

Additional documentation - JARVIK-7 heart and mock
circutation data demonstrating accuracy of HEIMES™ portable
driver.

Also reference to recommendation that name of the corporation
be changed - proposed name SYMBION, '

Kol ff Medical/R. Jarvik, M.D.
FDA/R. Britain

June 18th, 1984

APPROVAL OF IDE APPLICATION 6810057/$8,59,510 & S11

University of Utah Medical Center
Salt Lake City, Utah.
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FDA/Glen Rahmoeller

SYMBION, INC./ Robert K, Jarvik, M.D.

September 19, 1984

Request for Supplement Approval to add Humana Hospital
Audubon as Implant Center under IDE Approval of ﬁglliam
DeVries, M.D. as Clinical Investigator

Notification of formal name change to SYMBION, INC.

{Part 1 included all IDE Submission information for Humana
Audubon and Part Il included revised Protocol from Humana
Hospttal Audubon - total pages approx. 450.)

NOTE: Part Il (Protocol: Total Artificial Heart in Man)
dated September 13, 1984 as approved by Humana IRB)

FDA/Glen Rahmoeller

SYMBION/R, Jarvik, M.D.

October 14, 1984

1DE Supplement GB10057/S12

Additional information and clarifications requested by Dr,
Letzing at Humana Hospital Audubon. (Questions regarding IRB
compliance, Protocol, backup equipment, substitution of Dr.

Lanstng as Co-Investigator, etc.)
{Approximately 20 pages)

SYMBION/R. Jarvik, M.D.

FDA/ R. Britain

November 2, 1984

APPROVAL OF "'IDE SUPPLEMENT 6810057/S12 AND S13

Humana Hospftal Audubon, Loutsville, Kentucky.
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TOTAL ARTIFICIAL HEART
IDE Supplements and Correspondence

April 12, 1985

IDE Supplement to add Texas Heart Institute
("Implantation of a Temporary Total Artificial
Heart Prior to Cardiac Transplantation"

Bridge to transplant,

May 10, 1985

FDA response to IDE Supplement dated 4/12/85
regarding Texas Heart Institute.

“

April 4, 1985

IDE Supplement to add Abhott Northwesterﬂ Hospita?,
Dr. Lyle Joyce. {Appendix A) ] . R

e
s x
.

May 9, 1985

FDA response to IDE Supplement dated 4/9/85
regarding Abbott Northwestern Hospital,

May 17, 1985

Response to FDA letter of May 9, 1985 regarding
Abbott Northwestern Hospital.

Exhibit T - Patient Consent Form,

Exhibit II - VAD vs. TAH

Exhibit IIl - Time period - Donor heart.
Exhibift IV - Duration of use of TAH

Exhibit Vv - Personnel trained in use of TAH
Exhibit VI - IRB Committee

Exhibit VII -IRB Assurance of Compliance Cert.

June 3, 1985

IDE Supplement to add University of Arfzona,
Jack G, Copeland, M.D.
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June 3, 1985
IDE Supplement to add University of Pittsburgh,
Or. Bartley P, Griffith,

June 19, 1985

FDA Response to IDE Supplement of May 17th,
Abbott Northwestern Hospital

June 28, 1985

FDA Response to IDE Supplement of June 3, 1985
Unjversity of Arizona.

July 3, 1985

Response to FDA Letter of June 19th regarding
addition of Abbott Northwestern Hospital,

July 5, 1985

fOA Response to supplement of June 3, 1985 to
add University of Pittsburgh,

July 9, 1985

Response to FDA letter of June 28th regarding
addition of University of Arizona - Dr. Copeland,.

August 2, 1985

FDA Response to IDE Supplement of July 3, 1985
regarding Abbott Northwestern Hospital - Dr. Joyce.
519 -




August 7, 1985

102

RE: Response to FDA letter of July 5th, 1985 regarding
University of Pittsburgh.
Exhibit |
Investigators training and experfence
Members of Surgical team and their functions and
responsibilities,

Exhibit 11
Names and affiliation of each of the members of the IRB

Exhibit 111
Letter for chairman of IRB

Exhibit IV
Informed Consent Form

DATE: August 13, 1985
RE: Response to FDA letter of August 2nd, 1985 ragarding Abbott

Northwestern Hospital Patient Consent Form. (Revised consent
form dealing with all six of the questfons raised by FDA.

DATE: August 16, 1985

RE: FDA Approval of University of Arizona, Dr. Jack
Copeland. “Bridge to Jransplant - G810057/520.

T0:. FDA/ Betty Lemperle
FROM: DFG
DATE: August 19, 1985
RE: - Response to FDA questions on July IDE Supplement $17 -
Universfity of Pittsburgh, Dr. Bartley Griffith
raf? ng of cTTnical team and identification of surgical
staff., .
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symbion/DFG
FDA/Britain

August 22, 1985

Approval of IDE G810057/522 and 24
University of Pittsburgh, Dr. Bartley Griffith

103

*Bridge to Transplant"

Symbion/DFG
FDA/Britain

August 30, 1985

Approval of IDE GB10057/S23
Abbott Northwestern Hospital, Dr, Lyle Joyce

¥Bridge to Yransplant-

Symbion/RKJ
FDA/Britain
September 5,

1985

"Bridge to Transplant"®

Reference to meeting with DFG in D.C. regarding submission
of separate IDE Submission and protocol for *8ridge to
Transplant and written description of perceived scope of
fnvestigation and potential number of fnstitutions,

DFA/ Document Mail Center

DFG/Symbton
September 10,

1985

Response to FDA letter of May 10, 1985 re: IDE Submission

adding Texas Heart Institute, Dr, Frazier 4
Exhibit I Informed Consent
Exhibit I - Letter of IRB Chairperson
Exhibit Il Members of clinical team
Exhibit 1V Clinfcal Trafning of team
and back-up equipment
Exhibit v IRB members- Background and affilifation
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FDA/Document Mail Center (cc: Acharaya and Letzing)
DFG/Symbdion
September 24, 1985

PATIENY REPORT - IDE 5810057/S12 S13
William C. DeVries - U of U and Humana Audubon

Patient Summary from U of Arizona, Dr. Jack Copeland

Also reference to permanent use by Abbott Northwestern,
Dr. Lyle Joyce.

FDA/Document Mail Center {cc: B, Lemperle)
DFG/Symbion

September 30, 1985

IDE SUPPLEMENT - "Bridge to Transplant”®

St. Luke's Hospital - Mitwaukee, Wisconsin
Dr. AT¥fred Tector

Exhibit I List of those trained in TAH program &nd

their background and training.
Exhibit 11 I1RB members and affiliations
Exhibit 111 IRB letter of approval
Exhibit 1V Patient consent form

Exhibit Vv Team members and their responsibilities

FDA/Document Mail Center {cc: B, Leﬂperle)
DFG/Symbion
October 3, 1985

IDE Supplement “"8ridge to Transplant" and Permanent
St., Luke's Medical Center, Phoenix, Arizona

Dr. CecT1"C. Vaughn

Exhibit I List of those traincd fn TAH program and

extent of training.

Exhibit I1I Clinfcal team and their responsidbilities
Exhibit I} Additional clinfical experience of Dr.

Cecil Vaughn.

Exhibit 1V IRB members and thetr affiliations,
Exhibit Vv IRB letter of approval
Exhibit VI Patfent consent form/"Bridge*

Exhibit VIl Patient consent form/Permanent
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DFG/Symbion

FDA/Kshitij Mohan

October 10, 1985

IDE Supplement S27 .

Non-approval of Texas Heart Institute, Dr, frazier
"Bridge to TranspYant™

DFG/Symbion
FDA/Kshitij Mohan
October 17th

TAK - S29
Acknowledgement of Patient Progress Report

Reference to "any significant modifications to J-7 TAH",
requirement ¢f pre-clinical engineering and animal testing
and need for FDA approval.

Denial of request to add Abbott Northwestern Hospital, Dr.
Lyle Joyce as a Permanent Investigational site.
"FDA will consider approval only after the first seven

implants at Humana Audubon are compYeted and reviewed.”

FDA/Abhijit Acharya (cc: K. Mohan, W. Letzing)
DFG/Symbion

October 23, 1985

Correspondence - JARVIK-7 total artificial heart-70cc
Reasons why Symbion does not belfeve an IDE supplement fs

necessary for the 70cc. 1Included comparative data between
70cc and 100cc TAH and description of 70cc.
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DFG/Symbion

FDA/Kshitij Mohan

October 25, 1985

IDE Supplement - GB810057/S31

St. Luke's Medical Center, Phoenix, Arizona

Dr. Tector - "Bridge to Transplant™
Denial of supplement, .

FDA requirement of a new IDE Investigational plan for the
short term use of the total artificial heart, Includin
protocol, risk analysis, purpose of Investigation, etc.

Denial of additfon as permanent jinvestigational sfte.

DFG/Symbion

FDA/Kshitij Mohan

October 24, 1985

JARYIK-7 total artificial heart-70cc

Dr. DeYries call to FDA regarding 70cc heart and approval as
an IDE supplement.

Reference to phone conversations of October 18th and 21st
regarding need for 70cc supplement and Emergency Use
guidelines. Also shipment of 70cc to fnvestigational site

prior to Emergency Use. "....you must immediately withdraw
all the unapproved devfces shipped to any Institutions or

nvestTgators.

DFG/Symbion

FDA/Kshit{j Mohan

October 29, 1985

1DE Supplement S30 - “Bridge to Transplant"

Denial of suppiement to add St. Luke's Hospital, Milwaukee,
Wisconsin, Dr. Cecil Yaughn,

Reference to need for I1DE Submission to add "Bridge", 10€E
supplement for 70cc, patient selection criteria for bridge to
transplant and transptant candidacy.
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Jack Copeland, M.D./University of Arizona

FDA/Abhijit Acharya

October 31, 1985

JARVIK-7 total artificial heart - 70cc

70cc not approved - prior shipment of unapproved device is
not 2llowed and use of device will be in violatfon of FDA

regulations.
Lol

FDA/Kshitij Mohan

DFG/Symbion

November 8, 1985

Correspondence/JARVIK~7 total artificfal heart - 70cc
Response to FDA letter of October 24th, 1985, Notification
of actions taken by Symbion: verbal and written notification
to involved fnvestigational sites regarding FDA's position on
70cc and Emergency Use Guidelines. Removal of 70cc hearts
from all investigational sites.

FOA/Document Mail Center

OFG/Symbion

November 8, 1985

10E Submission - “BRIDGE TO TRANSPLANT®

New Investigational Plan, protocol, patient consent form,
patient selection criteria, data analysis, etc.

Reference also to supplementa) IDE's for St. Luke's in
Phoenix and Milwaukee {Vaughn and Tector),

Request “Umbrella Policy" for future bridge-to-transplant.

DFG/Symbion
FDA/Halyna P. Breslawec
November 13, 1985

IDE Document Control Number for *Bridge to Transplant®
IDE 76850204, Dated November 8, 1985

f



T0:
FROM:
DATE:
RE:

T0:
FROM:
DATE:
RE:

T0:
FROM:
DATE:
RE:

T0:
FROM:
DATE:
RE:

108

DFG/Symbion

FDA/Keith Lusted(Circulatory Systems Devices Panel)
November 22, 1985

Notification of Panel Meeting and Public Hearing

DFG/Symbion

FDA/Kshitij Mohan

November 22, 1985

IDE Supplement - JARVIK-7 total artificlial heart-70cc
Denfal of addition of 70c¢, Request for IDE supplement,
Note: Even after FDA approval program ma3y not be implemented
until IRB approval is obtained and FDA has received
¢certification of that IRB approval.

FOA/Document Majl Center

DFG/Symbion

December 5, 1985

IDE Supplement - Bridge to Transplant IDE #6850204
Supplement to add Unfversity of Utah, Dr, William A, Gay

Exhibit 1 IRB Approval letter.

Exhibit 11 IRB members and affiliations,

Exhibit il! Letter from IRB re TAH program.
A}

Exhibit Members of clinfcal team, thefr training
and responsibilities.
Exhibit v Patient consent form,
OFG/Symbion

FDA/Kshitij Mohan
December 6, 1985

“BRIDGE TO TRANSPLANT" IDE #6850204

Nonapproval because of deficiencies in protocol and consent
form. (5 pages of additional questions)

Denfal of “umbrella Policy" on all studies of TAH and VAD's.
Nonapproval of St. Lukes Medical Center in Phoentx and
Milwaukee (Vaughn and Tector) unti) all deficlencies stated
Tn nonapproval of Bridge to Transplant IDE supplement have
been satisfactorily addressed.
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FDA/William G. Letzing

DFG/Symbion

December 9, 1985

“Bridge to Transplant® IDE # 6850204

Patient report- on~Michael Drummond from Dr. Jack Copeland,
University of Arfzona, Tucson, Arizona,

FDA/Abhijit Acharya

Howard Holstein/Symbion counsel

December 16, 198§

Potent{al FDA statements to the public following the December
20th panel recommendations.

FDA/Dockets Management 8ranch

R. Jarvik/Symbion

Oecember 23, 1954“

GUIDANCE FOR THE EMERGENCY USE OF UNAPPROVED MEDICAL DEVICES

DFG/Symbion

FDA/Kshiti} Mohan

December 31, 1985

*Bridge to Transplant" IDE 6850204

Follow up to FDA's letter of December 6, 1985, Notification
that previous approved centers (Abbott-Northwestern,

Unfversity of Pittsdburgh and Unfversity of Arfzona) will be
subject to all requirements of new IDE 1f approved.

Documentation must be submitted within 60 days from approvatl
of 1D GB850204. -
DFG/Symbion

FDA/Kshitij Mohan

December. 31, 1985

JARVIK-7 total arificial heart - 70cc

Report from Dr. Lyle Joyce, Abbott Northwestern, 70cc
Emergency Use Option - exercTsed,

v
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R. Jarvik/Symbion

FOA/Kshitij Mohan

December 31, 1985

CIRCULATORY SYSTEM DEVICES PANEL

Recommendations made to FDA regarding further permanent
implantations of the TAH, Request for additional
information, revised protocol, etc,, within three weeks,
FDA/Document Maf) Center

DFG/Symbion

January 1l4th

Total Artificial Heart - IDE #G810057

Revisions to protocol and response to specific questions
ratsed {n FDA's December 31st letter and panel's questions.

(Desk copy sent to William Letzing)

FDA/Kshitij Mohan

DFG/Symbion

January 9, 1986

Correspondence JARVIK-7 total artificial heart - 70cc

Response to letter of December 3:, 1985 concerning the use of

the J-7-70¢cc acknowledging request for data and report from
Dr. Lyle Joyce, Abbott Northwestern,

FDA/KsShitij Mohan

DFG/Symbion

January 15, 1986

JARVIX-7® total artificial heart - 70cc

Synopsis report on use of J-7-70cc by Dr. Lyle Joyce at

Abbott Northwestern, “Preliminary Clinfcal Report of the
Implantation of the Mini JARVIK-7 fn Mary Lund."
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Mr. VoLkMER. Thank you very much, Doctor Jarvik.

I will now proceed with Dr, Wolfe.

Dr. WoLFE. Chairman Volkmer, and members of the subcommit-
tee, thank you very much for holding the hearings.

In the last 10 years since the medical device amendments passed
there have been far too few such hearings overseeing what has
happened in this first decade of regulation by the Federal Govern-
ment of medical devices, following at great distance the earlier reg-
ulation of drugs, and foods and other FDA regulated items.

Before going into the answers to specific questions that you put
forth, I would liust; like to make a couple of general comments, and
agree with at least a couple of things that Dr. Jarvik has said, be-
cause on other things I think we disagree.

There is no question the American public wants success, whether
it is in a space program, or in something that can improve the
quality of life. There is also no question that somewhere in the
long run, the quality of life for tens of thousands of Americans who
have heart disease, or who might otherwise get heart disease, will
be improved.

I think that it is more likely because it is going to come through
prevention in the long run, than through treatment. It is certainly
possible and has been stated now for 20 years that at some point in
time an artificial heart will be developed that will be implanted
yearly in that many people.

The notion, even back then, before transplants really became
done very much, was that it would be far easier to address the
problem which is tens of thousands of people who are severely
enough ill to need some kind of intervention. It is easier to address
it with something that you can reproduce, at will, than with a
transplant.

Unfortunately, in, now, 20 years, we have gotten slightly closer
to it but I think it is still a long way off.

The last thing that Dr. Jarvik said, that I agree with, was the
descri?tion of recipients who made the difficult decision along with
their families to have the artificial hearts implanted, and used the
phrase that they made the decision to enter the unknown. There is
no question that it is true, A; and B, up to a point it has to be un-
known if it hasn’t been done before. ;

But C, now several years later it isn’t quite as unknown as, per-
haps, it was then. There have been some unfortunate consequences
in the people who had permanent implants.

And I guess the whole question of what is known and what is
unknown, in terms of the informed consent issue, and in terms of
FDA'’s role, is something that I worry a lot about.

The first thing he said that I disagree with—and then I will go
into the answers—the question is that the artificial heart program
need not have as much attention from FDA. If anything, it needs
more attention; and I will go into some specific examples of that.

The questions that I was asked to respond to were, first, scientif-
ic considerations used for approval of the Jarvik-7 and other artifi-
cial hearts. To fully answer this question would require accessed
information and data, which, as will be discussed in answer to an-
other question, are believed to be proprietary, trade secret; which
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are, therefore, kept secret from the public and most of the scientif-
ic community.

HEW or now HHS reports for 1969, 1973, 1978, 1985, have re-
peatedly identified the incompatibility between human and animal
blood and the synthetic materials from which the heart are made
as the major unsolved problem leading to abnormally increased
blood clotting and strokes, or conversely, to excessive bleeding in
efforts to diminish the increased blood clotting; damage to red
blo;)d cells; immunological problems; infections; and other compli-
cations.

I briefly want to review because, I guess, I am a firm believer in
history, and I also have the conflict of interest of having been at
NIH and believing in at least the bulk of what NIH does, particu-
larly in current direction in these areas.

In 1969, I would just like to briefly quote from a report called,
“Cardiac Replacement: Medical, Ethical, Psychological and Eco-
nomic Implications’’; a report by the ad hoc task force on cardiac
replacement, National Heart Institute, as it was then called:

The most serious technical problem that confronts the artificial heart program is
the development of a material which is entirely compatible with blood. To varyin
degrees all materials examined to date have tended to damage red blood cells an
other formed elements of blood; to promote clotting and to generate abnormal
plasma proteins. The abnormalities in the proteins range from denaturation, to
subtle, but important changes in their immunogenic properties.

In contrast, the ideal material must not only produce none of these harmful ef-
fects, but it must also meet an imposing array of additional specifications. It should
not modify blood or tissue electrolyte composition; not causs allergic or toxic reac-

tions; not interfere with the body's normal defense mechanisms; not cause or pro-
mote the developmenmt of cancer; nor otherwise harm the blood or tissue.

It went on to say:

In contrast to the use of synthetic linings, is the prospect of developing a nearly
natural biological lining. For this purpose, embryonal cells have been grown on a
framework to provide a pseudo-intima.

This biological lining affords the prospect of producing a compatible interface be-
tween blood and the prosthetic device,

Now I will mention later an exciting report on this topic in last
week’s issue of Science Magazine.

Continue:

_Att the time of this report, the prospects are bright but trials are as yet insuffi-
clent.

This is 1969. .

In 1973, another report called “The Totally Implantable Artifi-
cial Heart: A Report of the Artificial Heart Assessment Panel of
the National Heart and Lung Institute,” as its name was then ex-
tended; called:

The basic problems have beset the develdpment of circulatory assist devices de-
spite remarkable improvements in design and performance. Prosthetic materials
used as pump linings have been consistently harmful to blood. .

The report went on to state that before clinical application, the
artificial heart should:

Create no physiologically unacceptable deleterious effects to blood and tissues,
should be constru of materials that do not damage the cellular and molecular
elements of the blood.

It went on to say:
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Many new materials are currently under investigation. Most promising of these is
a pump lining composed of living, self-regenerating intima; intima being the normal
lining of a blood vessel.

However, at present, there is still no synthetic lining that can reliably be used as
a basis for a totally implantable artificial heart.

That is 1973. -

Moving on to 1978, by the then National Heart, Lung, and Blood
Institute; longer name:

The scientific knowledge accumulated in the last 10 years in the area of blood-
material interaction has hardly begun to be coherently organized in a predictive sci-

ence. Currently, a major roadblock to the development of materials to handle and
process blood is the lack of an operational d>finition of blood compatibility.

And moving on to last year’s report, from the Heart Institute,
National Heart, Lung, and Blood Institute: ‘“Present and Future of
Cardiac Assist Devices,” a report summarized by Dr. Watson:

A need still persists to develop a unifying hypothesis in the basic mechanisms of

blood/material interactions and reliable short-term methods for evaluating the po-
tential long-term clinical consequences of an implanted device.

Given the continuing—and now going to my own remarks—the
summaries of these earlier reports, including one last year, given
the continuing failure to solve these serious problems, why was
permanent human implantation allowed in the first place?

The second question I was asked to respond to was, the cost
versus benefit to society of artificial heart implants.

In discussing the benefit to society, the issue of a totally implan-
table heart including the power source, obviously, versus the teth-
ered-to-a-large-engine version—the dichotomy to these two versions
arises. NIH appears to have rejected the latter alternative and is
placing the emphasis of its research funding on a totally implanta-
ble device with human trials not expected until 1994 according to a
recent report from NIH.

At least two messages from this new NIH priority are clear. And
it is a new priority because, as Dr. Jarvik mentioned, he wishes
there were more funding for the pneumatic approach, and certain-
ly in the past there was. NIH provided something like $10 million
over a number of years to Utah to do important research leading to
some of the work that is going on now in other work, and that re-
search funding for those approaches is diminished.

The two messages, at least two messages from this new NIH pri-
ority are clear.

First, the benefit to society is always of a magnitude greater if
individuals are not tied to an external engine with the obvious det-
rixlr)llent to their quality of life, than if they have one totally implan-
table.

Second, the 1994 date for the first human implantation of a total-
ly artificial heart, I believe, is much more realistic. But perhaps
now, 20 years after it, they said around the corner; perhaps that
isn’t realistic. But I assume that it is at least more realistic consid-
ering the present lack of progress toward solving the blood/materi-
al incompatibility problems which now plague the artificial heart

rogram.

P ow, I am not saying there has been no progress at all. Obvious-
ly, even the sequence of messages I wrote—I read, there have been
some problems—there has been some progress, but there are signif-
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icant problems as witnessed by the strokes that have occurred in
people with these hearts implanted.

Exciting progress was reported last week in Science Magazine,
January 24th issue, in which an artificial blood vessel, made of col-
lagen, dacron, and natural constituents, was lined with endothelial
cells—the natural lining of blood vessels—and functions physiologi- .
callly in terms of production of anticlotting factors, such as prosta-
cyclin.

The broader issue in terms of the cost versus benefit-to-scciety
equation is, what we can do now, and in the 25 years down the line
from now, in the year 2010. For example, the line of people with
severe heart disease awaiting either a transplant, or, if it is ever
developed the widespread clinical application of a totally implanta-
ble heart. This line is short, is as short as possible.

And here again I agree with Dr. Jarvik fully; more education of
the public and long overdue education of physicians and other
health care professionals about the role of diet and evolution of
heart disease, as well as much more aggressive efforts toward
much less smoking are sorely needed. We attack the proposal made
last month by AMA, intended to discourage participation in litiga-
tion against the cigarette companies.

They eventually changed their proposal on that basis, and any-
thing including massive law suits, hopefully successful, against the
cigarette industry has to be done, including changes in advertising
to stop this oblight.

The third and fourth questions, I am combining. They are, three,
the selection of patients for artificial heart implants; and four,
bridge-to-transplant use versus permanent use of artificial hearts
at the present state of our knowledge.

These two questions must now be considered together since the
question of patient selection is a different one depending on which
of these two uses are being contemplated. The long-term goals of
all this research are, of course, if possible, to develop a device that
cari be used in-large numbers of people.

The short-term goals really have to be: First, what is best for the
patient; second, will some advance in the understanding of the
whole question of artificial hearts be derived from implanting yet
another device in the patient.

First, the permanent issue. FDA, in my view, has unfortunately
refused to stop further permanent implants now despite the tragic
and unexpected results in the first five people in whom the Jarvik
heart was implanted.

However, the so-called forces on the marketplace, aided, I sus-
pect, by modifications in both the formal and informal process of
informed consent probably thanks to Dr. DeVries, have conspired
to cause a de facto moratorium on permanent implants for almost
10 months.

An additional, perhalf)s, causal reason for this change is that the
increased availability of transplants is always a considerably better
alternative for the patient. I believe, in a sense, there is a double
standard here in terms of the very tight surveillance over Dr. De-
Vries and his work, which, I think, is apﬁropriat_e, versus what
seems to be less than tight surveillance by the FDA over the
bridge-to-transplant use.
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As long as there is a shortage of natural hearts available for
transplant relative to the 10,000 or more people who could benefit
significantly from such an operation, the use of an artificial heart
as a bridge-to-transplant will inevitably displace a waiting candi-
date who is a better risk for a transplant, by a person who, in
almost every case, is not as good a candidate.

The other important issue here, however, is that even if the con-
cept of temporary implantation is thought to be a valid one, and
let's assume for the sake of argument that it is, there are alterna-
tives to the total artificial heart, Jarvik or otherwise.

According to NIH, and I note that Dr. Lenfant discusses this in
his testimony, approximately 20 patients awaiting transplant have
had a bridge device implanted. We have gotten a figure of 30, I be-
lieve, it is 20.

Approximately two-thirds have had a left ventricular assist
device in which the natural heart is left in place until transplanta-
tion; and about one-third had a total artificial heart such as the
Jarvik or Penn State.

Although the results as far as success rate were said to be simi-
lar, this data needs to be made public so cardiac surgeons, other
physicians and patients and their families will be fully informed
about these alternatives.

I note, and I will read just one sentence from it because it will be
discussed in greater detail, the longest surviving bridge patient was
supported with an implantable electrically powered ventricular
assist device. I am concerned that when either the Jarvik heart is
put in on an interim basis or the left ventricular assist device is

ut in, that the decision has more to do with which of these is

ing done by the person who is putting the device in, than by a
thorough public review of which has a better record.

The record of the left ventricular device includes occasions when
it was used that are some time ago, and my guess is that more re-
cently the record must be better. I do not know whether, if one
looks at longevity, complications, mortality, and everything else,
there is a difterence between the two.

If there isn’t, so be it.

If there is, which one is better?

That certainly is something that needs to be known so that if
there are going to be more bridge implants, as a short-term alter-
native before a natural heart is found, the best possible selection
for the patient is made. '

The last question, which I was asked to respond to is the quote:
“Proprietary information in light of adequate review of artificial
heart implants.”

The idea that for drugs or for medical devices, such as the artifi-
cial heart, important data concerning safety or efficacy should be
kept secret from the public, from most of the medical and research
community, and even from most of the people enfaged in research
on similar drugs or devices, is dangerous, as well as, indefensible.

In the present case, it would be important to know the composi-
tion of the lining of the artificial heart; Dr. Jarvik mentioned poly-
urethane bellows but when I made a request for the detailed infor-
mation on each of the parts of the heart I was told it was proprie-
tary information.
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It would also be important to know the original and present ver-
sions of the protocol and informed consent sheets and the detailed
data on what has happened to each patient as far as infections, im-
munological disturbances, kidney damage, red blood cell destruc-
tion, liver damage, brain damage, and mental status.

All of this information is said to be “proprietary,” despite the
fact that one of the main competitors of the Jarvik heart, Penn
State University, has had one of its biomedical engineers, Dr.
David Geselowitz, on the FDA advisory panel. He has been cleared
of all conflicts of interest. He was at the beginning of the FDA
hearing last month, in January—in December, rather, and he is
able to learn all these details.

In summary, I am certainly in favor of progress in the area of
relieving the problem of cardiovascular disease. It is possible that
ultimately one of the kinds of relief may be an artificial heart.

It is unlikely that the one that is going to be implanted in tens of
thousands of people is going to be very similar to the one that is
now used basically on a bridge basis.

I have serious questions as to whether or not any of these devices
should be implanted permanently. And until there is more public
discussion of the relative merits of the several left ventricular
assist devices that are available for bridge purposes, and the
J}?rvikﬂ I think that there should be a pause in what is going on
there.

I understand the emergency nature of these things; one cannot
anticipate emergencies the day before they happen, but looking
toward continuing emergencies, they’re obviously going to occur, 1
think there is an obligation on the part of the FDA to make public
all the detail comparisons between these two kinds of devices in
terms of the bridge use if we are going to continue allowing, or in
some cases, not allowing the occurrence going on, nevertheless, of
the bridge use of the artificial heart or other assist devices.

Thank you.

[The prepared statement of Dr. Sidney M. Wolfe follows:]
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SUMMARY OF REMARKS BY SIDNEY M. WOLFE, M.D.
Public citizen Health Research Group

HOUSE SCIENCE AND TECHNOLOGY COMMITTEE HEARING
ON _ARTIPICIAL HEART IMPLANTS
February 5, 1986

Chairman Volkmer and Members of the Subcommittee. Thank you for
holding these important hearings, which represent an effort to
oversee the ten year old medical device amendments.

1. The scientific considerations used for approval of the Jaxrvik-
2 and other artificial hearts

To fully answer this question would require access to
information and data which, as will be discussed in the answer to
question 5, are believed to be “proprietary”, and which are
therefore kept secret from the public and from most of the
scientific community. HHS (HEW) reports from 1969, 1973, 1978,
and 1985 repeatedly identify the incompatibility between human
{(or animal) blood and the synthetic materials from which the
artificial heart is made as the major unsolved problem leading to
abnormally increased blood clotting and strokes, excessive
bleeding in efforts to diminish the increased blood clotting,
damage to red blood cells, immunological problems and other
complications. Some examples:

1969 cardiac Replacement: Medjcal, Ethical. Psycholoaical
and _Economic Implications: A Report by Ad Hoc Task
Eorce on Cardiac Replacement, National Heart Institute,

The most serious technical problem that confronts the
Artificial Heart Program is the development of a mate-~
rial which is entirely compatible with blood. To
varying degrees, all materials examined to date have
tended to damage red blood cells and other formed
elements of blood, to promote clotting and to generate
abnormal plasma proteins; the abnormalities in the
proteins range from denaturation to subtle, but impor-
tant, changes in their immunogenic properties. 1In
contrast, the ideal material must not only produce none
of thaese harmful effects, but it must also meet an
1mpoalng array of additional specifications. It should
not modify blood or tissue electrolyte composition, not
cause allergic or toxic reactions; not interfere with
the body’s normal defense mechanisms; not cause or
promote the development of cancer, nor otherwise harm
the blood or tissue. . . .

\ .
In contrast to the use of synthetic linings, is the
prospect of developing a nearly natural biological

lining. For this purpose, embryonal cells have been
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grown on a framework to provide a pseudo-intima. This
biological 1lining affords the prospect of producing a

compatible interface between blood and the prosthetic

device. At the time of this report, the prospects are
bright but trials are as yet insufficient.

1973 The Totally Implantable Artificial Hearxt: A Report of
the Artificial Heart Agsessment Panel of the National
Heart and Lung Institute,

Some basic problems have beset the development of
circulatory assist devices despite remarkable
improvements in design and performance. Prosthetic
materials used as pump linings have been consistently
harmful to blood. . . . (page 18)

The report went on to state that before clinical
application, the artificial heart should:

create no physiologically unacceptable deleterious

effects to blood and tissues, . . . should be
constructed of materials that do not damage the
cellular and molecular elements of the blood . . . .
(page 35)

Many new materials are currently under investigation.

Most promising of these is a pump lining composed of

living, self-regenerating intima -- However, at
ining that can

xeliably be used as a bagig for a totally implantable
arxtificial heart., (page 37)

1978 Report of the Task Force on Biomaterials to the
Cardioloay Advisory Committee of the NHLBI, reprinted
in Artificial oraans, 1978, Vol. 2, No. 2.

The scientific knowledge accumulated in the last ten
years in the area of blood~material interaction has
hardly begun to be coherently organized in a predictive
science. . . . Currently, a major roadblock to the
development of materials to handle and process blood is
the lack of an operational definition of blood

compatibility.
1985 Present and Future of Cardiac Assist Devices, John T.
Watson, N.H.L.B.I. inh Artificial oOxgans, 9(2): 138-143,
1985.

[A] need still persists to develop a unifying hypo-
thesis in the basic mechanisms of blood/material
interactions and reliable short-term methods for
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evaluating the potential long-term clinical conse-
quences of an implanted device.

Given the continuing failure to solve these serious
problems, why was permanent human implantation allowed in the
first place?

z-wmumgm_;umnmmmmmm

In discussing the benefit to society, the issue of a
totally-implantable vs. the tethered-to-a~-large-engine dichotomy
arises. NIH appears to have rojected the latter alternative and
is placing tho emphasis of its research funding on a totally-
implantable device with human trials not expected until 1994. At
least two messages from this new NIH priority are clear: first,
the benefit to society is orders of magnitude greater if
individuals are not tied to an external engine with the obvious
detriment to their quality of life; second, the 1994 date for
first human implantation of a totally implantable artificial
heart is much more realistic considering the present lack of
progress toward solving the blood/material incompatibility
problems which now plague the artificial heart program. Exciting
progress was reported last week in Science magazine (Vol. 231,
pp. 397-8, Jan. 24, 1986) in which an artificial blood vessel,
nade of collagen, dacron, and natural constituents, was lined
with endothelial cells (the natural lining of blood vessels) and
function physiologically in terms of production of anti-clotting
factors such as prostacyclin. The broader issue as far as the
societal cost/benefit equation is what can we do now so that 25
years down the line - in 2010, the line of people with severe
heart disease awaiting either a transplant or, if it is ever
developed for widespresd clinical application, a totally-
implantable artificial heart is as short as possible? More
education of the public and long-overdue asducation of physicians
and other health care professionals about the role of diet in the
evolution of heart disease as well as much more aggressive
efforts toward much less smoking are sorely needed.

3. selection of patients for axtificial heart implants

4. Bridge-to transplant use vs. permanent use of artificial
hearts at the present state of our knowledgae

These two questions must now be considered together since
the question of patient selection is a different one depending on
which of these two uses is being contemplated.

- Permanent Implant: FDA has unfortunately refused to stop
further permanent implants now despite the tragic and
unacceptable results on the first five people in whom the
Jarvik Heart was implanted. However, the so-called forces
of the marketplace, aided, I suspect, by modifications in
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both the formal and informal process of informed consent
probably thanks to Dr. De Vries, have conspired to cause a
de facto moratorium on permanent implants for almost ten
months. An additional or, perhaps, causal reason for this
change is the increased availability of transplants, always
a considerably better alternative for the patient.

~to- : As long as there is a shortage of
natural hearts available for transplant relative to the ten
or more thousand people who could benefit significantly from
such an operation, the use of an artificial heart as a
bridge-to-transplant will inevitably displace a waiting
candidate who is a better risk patient for a transplant by a
person who, in almost every case, is not as good a
candidate. The other important issue here, however, is that
even if the concept of temporary implantation is thought to
be a valid one, there are alternatives to the total
artificial heart, Jarvik or otherwise. According to NIH
scientists, approximately 30 patients, awaiting transplants,
have had a bridge device implanted. Approximately two-
thirds had a left ventricular assist device (LVAD) in which
the natural heart is left in place until transplantation and
about one-third had a total artificial heart such as the
Jarvik or Penn State. Although the results, as far as
”success” rate were sald to be similar, this data needs to
be made public so cardiac surgeons, other physicians and
patients and their families will be fully informed about
these alternatives.

5. ”Proprietaxy” Information in liaht of adequate review of
artificial heart implants

The idea that for drugs or for medical devices such as the
artificial heart, important data concerning safety or efficacy
should be kept secret from the public, from most of the medical
and research community and even from most of the people engaged
in research on similar drugs or devices is dangerous as well as
indefensible. In the present case, it would be important to know
the composition of the lining of the artificial heart, the
original and present versions of the protocol and informed
consent sheets and the detailed data on what has happened to each
patient as far as infections, immunological disturbances, kidney
damage, red blood cell destruction, liver damage, brain damage
and mental status. All of this information is said to be
#proprietary”, despite the fact that one of the main competitors,
Penn State University, has one of its biomedical engineers, Dr.
David Geselowitz, on the FDA Advisory Panel. He has been cleared
of all conflict of interest and able to learn of all these details.
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Public Citiren Heslth Rescarch Group Activities
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wedical devices and workplaces, and for greater consumer control
over health decisions. ‘
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App1TioNAL FoLLow-Up QUESTIONS FOR THE RECORD *

ApriL 7, 1986.

Dr. SipNey M. WoLrg, M.D.,
Director, Public Citizen Health Research Group,
Washington, DC.

DeARr Dr. WoLre: Enclosed is a copy of the transcript fr(}m the February 5, 1986
hearini:t which you testified before the Subcommittee on Investigations and Over-
sight about artificial hearts. Attached to the transcript are instructions for submit-
ting uests for changes or clarifications. Please review these instructions and the
encl transcript of your remarks carefully. :

Thtei Subcommittee would also appreciate your written responses to the following
questions:

1. 12 your view, are FDA's guidelines for emergency artificial heart implants ade-

uate?

2. If not, how could they be improved?

Your copy of the transcript, together with any written requests for changes and
Your responses to the above questions, should be returned by April 24, 1986 to: Dr.

rene Glowinski, Subcommittee on Investigations and Oversight, 822 House Annex I,
Washington, DC 20515-6307.
Your testimony at the hearing was extremely valuable to the Members, and I
want tg extenld our thanks for your participation and service to the Subcommittee.
incerely,
HaroLp L. VOLXMER, Chairman,
Subcommittee on Investigations and Oversight.

Mr. VoLkMER. Thank you very much, Dr. Wolfe.

We will now turn to questioning, and I will first recognize the
%entleman from California for any questions he may have either of

r. Jarvik or Dr. Wolfe.

Mr. PackARrDp. Thank you very much, Mr. Chairman.

I sincerely appreciate the testimony of the witnesses this morn-
ing. I think they were very professionally given and very well
thought through.

This is a very fascinating and interesting field, and certainly we
are in the beginning stages of research and development in this
area, and I think that is obvious, and obviously that is the reason
for these hearings, and for the interest, not only for this commit-
tee, but I am sure the American people and the medical profession.

Let me get to some questions I have of you, Dr. Wolfe, inasmuch
as 'Fgur testimony is the most recent.

e a—do I understand your testimony to mean that you would
suggest a placing on hold of any further implant procedures of arti-
ficial devices in order to wait until there is further information in
terms of the concerns that you expressed? :

Dr. WoLrFE. Two answers. In terms of permanent imIplantation, 1
would certainly agree that there should be a hold. I think FDA
should have done that themselves. De facto, it has occurred. It has
been 10 months since the Jarvik heart has been put in.

As far as the second part of the question, which is on the bridge
use, I think it would not take very long, a couple of days, to collect
all the data on these, I guess. 21 patients who have had some kind
of mechanical device put in as a bridge-to-transplant, and see
which one, if such is the case, is better. :

There are a number of;j'roups in the country who have looked on
these, both in the animal stage, and a smaller number of groups
who have been engaged in putting these into humans. .

* No response from Dr. Wolfe to this letter as of June 19, 1986.
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I guess my plea is if we are going to be able to give informed
consent to the patients, let’s assume on emergency basis, need one
of these, why not make available to them the best one. I think that
as I mentioned before, if you happen to be in a city where the
person is putting in the Jarvik as the bridge device, it is possible
the same investigator has had experience with the left ventricular
device; but which one is better?

If you happen to be living in a city where there is experience
with the left ventricular assist device, it is possible that the Jarvik
heart is better. I don’t know the answer to those questions.

I was told that the success-rate quote, quote, is equal but I don’t
take into consideration mortality, complications, quality of life, and
other things.

And as I said, I noted the comment that Dr. Lenfant will make
in his testimony is that the longest surviving patient happened to
have the left ventricular assist device. So I guess, what I am saying
in very short order, we could analyze the data on every human
who has had one of these put in on a bridge basis and make more
public the basis for deciding which ig better.

If one is clearly better than the other, then I think the one that
isn't doing as well, should not be allowed on a bridge basis. And
the other one should be encouraged to go on.

As I say, it is possible that they are exactly the same. I just don't
know the answer to these questions because that data is kept
secret. It should not be a secret.

All that should be analyzed carefully by the people who are
charged with this responsibility and that will make a much better
future for the bridge issue.

Again, I mention, I think there is a double standard, Dr. DeVries
is clearly being regulated much more thoroughly and carefully
than the people who are at least putting in the Jarvik device on an
interim basis. I don’t know whether the amount of regulation for
people who are putting in left ventricular device what that
amounts to, I—it’s all kept secret. .

Mr. PAckARD. It would appear to me if we followed that proce-
dure that we would limit our research and our development into
only one direction. Looking only at one device that has been per-
ceived by somebody, either FDA or NIH, or whoever, or physicians
themselves, that this device is better.

My own experience has been that physicians and professional

ople will have different attitudes on different procedures and dif-
erent equipment.

And some will use one set of equipment because of their own per-
sonal preferences and experiences. And others will use an entirel
gifferent set that may not—that may fit into their hands muc

tter.

Are you suggesting that we narrow then this whole field in one
direction only? -

Or do you feel that there is possibilit{' of a variety of experimen-
tation being done, and some successfully, well, their success being
different at different times in each of those areas? ‘

Dr. WoLrk. I like to separate o7at for the sake of answering your
question, preclinical research, which includes the engineering and
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- the implantation in the studying the devices in vitro, and the im-
plantation in animals from the clinical application.

Really, all I am saying is that as much as research is appropri-
ate, given our resources and given, I think, the lack of adequate
inputt; into prevention, as much research should be done as is appro-
priate.

But again, if one loocks again at the timeline developed by the
National Heart Institute, the National Heart, Lung, and Blood In-
stitute—I give away my age in calling it what it used to be called—
they have a timeline where they are in the process of letting out
some contracts ultimately to develop a totalf) implantable heart.

They are talking 8 years between now and the time when it may
be implanted in humans.

That kind of research, I think, is appropriate to do. I have no
qualms with that, I am simply talking about whether after doing
one or two or three or four different kinds of research which are
going on, and will continue to go on, you will find one is better
than the other; and that is the one that you say, let’s go forth and
do some human trials on.

I think if there is a big difference between two different avenues
of research as they evolve in the laboratory, or from early clinical
experience, the one that is better should be pursued, or allowed to
continue, in terms of human implants. :

So, I am really separating out just human experimentation
human implantation from the longer process, often, of the develop-
ment, the engineering development, and the animal experimenta-
tion.

Mr. PAckARD. You made the statement in }your testimony, Dr.
Wolfe, that what is best for the patient is of paramount impor-
tance.

Who should determine that; who should determine which device
is implanted; and who should determine whether a device or a
treatment should be prescribed?

In your judgment, should that be done by an agency such as
FDA, or other agencies; should that be done by—through the
doctor/patient relationship?

What generally, would you suggest as being the procedure to de-
termine what is best for the patient?

Dr. WoLrE. Well, I'd like to reflect back on a statement that Dr.
Jarvik made. He defined acceptable risk as the situation whereas
the person who is at risk understands the risk and accepts it. -

That is certainly one element of it once it has gotten past some
other hurdles.

I'd like to quote from the FDA’s own definition of what the crite-
ria should be for aﬁproving an artificial heart for implantation,
whiggd is the first phase of informed consent, that Dr. Jarvik de-
scribed.

First, where the risks to the subjects are outweighed by the an-
ticipated benefits to the subject.

Second, to evaluate the importance of knowledge to be gained,
whether the study is scientifically sound.

Now, at the individual, personal level, if the FDA has decided to
allow the implant to go on, the FDA has obviously decided that for
that individual, the potential individuals that fit into that category,

60-242 0 ~ 86 - 5
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that that implantation, artificial heart, or otherwise, is better than
the alternatives.

What are the other alternatives?

Well, in the case of permanent implantation, one of the reasons
why there haven’t been permanent implants for this period of time
is that the alternatives now include more for people than 1 year, or
2, or 3 ago, a transplant.

So, that if a person is in a situation that has Class-4 cardiac dis-
ease, really disabled, and something needs to be done; if the best
alternative is a transplant, that person has to be informed of that;
if they are informed of it they are not likely to pick an alternative
that isn't so good.

So, it is a combination of the Federal Government in its careful
consideration as to whether to allow human experimentation of
any kind to go on, and having done that, a carefully drawn out,
understandable, up-to-date informed consent sheet.

The informed consent sheet for the artificial heart today has to
be different than it was, different than it was 3 to 4 years ago. I
have no doubt that it is.

The fact that I can’t find that out is annoying. But I have faith
in Dr. Jarvik, Dr. DeVries, FDA, and everyone else that it is a dif-
ferent informed consent sheet. That that is one of the reasons why
permanent implants haven’t been done.

So, it is really a combination of a Federal role, and the concept of
informed consent. In between those two levels are things such as
institutional review boards at the institution where the operation
is done that need to provide some kind of oversi%flt.

It is a complica process. It is something that really is a cre-
ation of the last 10 or 20 years, not just with artificial devices such
as the artificial heart, but a lot of other things.

We are learning. I think it is getting better than it used to be.
But lit eis a difficult kind of process; but the Government has to be
involved.

The idea as expressed during the legislative hearings in 1974 and
1975, when the medical device amendment was being considered,
that surgeons’ creativity shouldn’t be stifled by Government having
laws such as this, which was expressed by a number of surgeons
testifying. I disagree strongly with that.

I am all in favor of the creativity of artists, surgeons, or anyone
else, but it needs to be checked by some proper Government sur-
veillance; it is a difficult balance to figure out what the p{gger
Government surveillance is, and what is good surveillance today
may be thought inadequate surveillance tomorrow.

I hope I have not avoided your question, it is a difficult one I
tried to answer. )

Mr. PACKARD. Yes; thank you very much.

Dr. Jarvik, you have referred in your testimony to the high qual-
ity ?f life that you are seeking in the use of artificial devices as
implants. .

hat would you consider, if you were to define a high quality of
life, 'l?mow would you define it in terms of post-heart implant de-
vices .

Dr. Jarvik. Well, I think it can be well defined by considering

what you would consider as a normal life.
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What we mean is that a patient is free of pain; that they feel
strong; that they are able to be mobile in society; that they get up
and walk around; and they can conduct all normal activities. We
think that is a high quality of life.

There are many circumstances in which life of far less quality is
obtained, not only with artificial heart, but in many disease condi-
tions, where we certainly stick by our people and do everything we
can for them.

But what we mean is true mobility, true normalcy, and the nui-
sance value of having to change the batteries in your vest, or the
package that you carry, we think, diminishes it a little bit. But
really the people that have severe heart disease, can barely
breathe, they suffer pain, they can't get out of bed and walk across
the room without feeling weak. We are talking about people being
generally normal.

Mr. Packarp. With all of the devices now in existence around
the world that are being used for experimentation, do you see at
this point any device that clearly outpaces the other in terms of
concept, and 1n terms of performance, that provides a higher qual-
ity of life than others?

Again, in terms, again, experience?

Dr. Jarvik. I think that—there is a concept that should be intro-
duced, that—that NIH for many years has basically supported.
And that is the idea that what is needed is a family of devices.

The clinical conditions of patients with heart disease cannot be
treated with one device only. It is definitely clear that in some cir-
cumstances that a temporary left-heart assist device can allow a
dismally sick natural heart to recover sufficiently for the patient to
become a long survivor with good restoration of heart function.

That is known for sure. There are cases in which it is unclear
that a patient’s heart can récover, in which it is a%propriate and
ethical to put in a temporary left-heart assist device hoping to have
that heart recover. If they cannot and they are unable to be sup-
Korted, then you can go on to a more extreme measure such as

eart transplant.

There are cases in which a total artificial heart may be needed
as a bridge and cases in which both right-heart assist and left-heart
assist together may be a better choice for a bridge.

And these decisions, in terms of clinical conditions, in some cases
are quite clear. And in others, they are unclear,-because we do not
have elnough information to know exactly which device is the best
to apply.

Si;mbion is developing a family of devices also. And on the table
we have a temporary left-heart assist device together with the total
artificial heart.

We intend to develop the permanent implantable left-heart assist
device also, now, because I strongly agree with the NIH position.

And 1 also agree—talking about Dr. Wolfe’s comment, that it
may be a matter of luck which device is used; at which medical
center a particular device is used, and that is true. I think that it
would be well if many centers could have available a variety of de-
vices so that in appropriate indications they could select either a
heart-assist, either a temporary, or permanent, or a total heart. :

That is what we are trying to do. We are trying to provide that.
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And just one further comment on the whole thing. I agree with
you very much, Mr. Packard, that we should not conclude too early
on the basis of a preliminary review of the results of a number of
different experimental systems, which is best.

We should encourage the development of all of them. And there
is no doubt in my mind that the need for patient care is so broad,
and the opportunity to learn is so great, that we could well use an-
other 10 artificial heart systems in this country that were very
broadly examined.

We would speed progress, and we would learn a whole lot more,
and a lot of people would be helped.

Mr. PAckARD. I won’t take much more time; I realize there are
others who want to ask questions.

In your testimony, Dr. Jarvik, and also in Dr. Wolfe's comments,
he alluded to the fact that deficiencies in the material itself, that is
used, is in some cases incompatible with humanblood, and has
maybe been some of the reasons for stroke and problems, complica-
tions that have resulted.

Do you—have you