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END-STAGE RENAL DISEASE AND THE "COST'" OF MEDICAL TECHNOLOGY

by

Richard A. Rettig

I. INTRODUCTION

In the early 1960's, two therapies--hemodialysis and renal
transplantation——emerged that were life-extending for victims of end-
stage renal disease.** Both therapies, but especially hemodialysis,
were and have remained highly expensive, a fact widely recognized from
the outset. They were so expensive, in fact, that payment of treatment
costs was well beyond the capabilities of most individuals and families
involved. Consequently, this country was confronted with the dilemma of
there being life-saving medical technology available that was inacces-
sible to its citizens because of its high cost, a dilemma that was
dramatized through both national print and broadcast media.

A long policy debate occurred from the mid-1960's until 1972 about

the federal government's. responsibility for the payment of the costs of

*This Paper was prepared for the Sun Vally Ferum on National
Health, Inc., '""Medical Technologies--The Culprit Behind Health Care -
Costs?" Sun Valley, Idaho, August 1-5, 1977, and will be published in
a volume of conference papers being edited by Robert Blendon and Stuart
Altman. :

*%

Chronic or end-stage renal disease is that clinical condition
reached when an individual has experienced such a degree of irreversible
deterioration of kidney function that--without treatment-—death will
soon follow. Renal means pertaining to the kidneys, from ren, the Latin
word for kidney. Hemodialysis is the process by which metabolic waste
products normally cleared by the kidney through the urinary tract are
"washed" from the blood stream by means of an artificial kidney. Renal
transplantation is that surgical procedure by which a healthy kidney from
one individual is implanted in an individual with end-stage renal dis-
ease and the transplanted kidney functions as the individual's own kidneys
once did.



patient care.2 A series of partial federal policy and program responses
were made, none of which made direct provision for patient care financing
for the general population. That occurred with the enactment of Public Law
92-603, the Social Security Amendments of 1972. Section 2991 of that law
effectively extended Medicare coverage for chronic kidney failure to more
than 90 percent of the U.S. population.3

More than four years have elapsed since Sec. 2991 went into effect.
Some 33,000 patients are currently benefitting from the End-Stage Renal=
Disease Program authorized by this provision and the related Medicare
provisions.4 Yet the nation's experience with this program remains
troublesome to many citizens, scientists, physicians, executive branch
officials, and Members of the Congress. Why this should be so is a
question worth considering, and one of the main purposes of this paper
is to probe the sources of distress about this program. Another purpose
is to draw out the lessons from this case that have potential for appli-
cation to other expensive, life-saving technologies. Before proceeding
to these tasks, however, it is useful to briefly recapitulate the
historical development of both hemodialysis and renal transplantation
to acquire perspective on the processes by which new medical technology
is generated, and to review the manner by which these therapies were

introduced to use.

II. BACKGROUND

A. The Development of Medical Technolqu?

1. Hemodialysis
The artificial kidney has its origins in scientific and technical

developments that go back a long way in time and range across a broad



spectrum of techniecal advance. Developments in physiolegy in the mid-
nineteenth century led to the conclusion that the kidney was an effective
filter for removing the toxic, metabolic waste products of the body.

The search for an artificial substitute in the form of an extra- ———
corporeal machine dates most directly from the early part of this
céntury. In Novémber 1912, Abel, Rowntree, and Turner, working at

Johns Hopkins, performed an experiment that involved drawing blood

from dogs, passing it by méans of arterial cannula through a tubu-

lar "celloidin" semi-permeable membrane, and filtering diffusable sub-
stances from the blood back into the animal through a venous cannula.
These experiments established the conceptual basis for dialysis but en-
countered two major obstacles--the lack of an effective anticoagulant
and the absence of an effective membrane. The first of these problems
was solved in 1918 when investigators doing research unrelated to kidney
disease developed heparin. The second solution emerged in the 1920's
when cellophane was commercially produced for the first time, initially
for use as sausage casings.

The first artificial kidney machine was developed in Nazi-occupied
Holland in the early 1940's by a Dutch physician, Willem J. Kolff?
Kolff, who had been involved in blood banking bgfore this, developed a
rotating drum through which a cellophane sausage casing was wound. The
blood from the patient was passed through the casing, which was rotated
constantly through a dialysis bath, and passed back into the patient.
The first effort to use this new machine was made in 1943. The initial
patient died and so did the next fifteen patients. But the 17th patient

revived from a coma induced by uremia and lived.



Kolff subsequently built four machines that were sent respectively
to London, Montreal, Mt. Sinai Hospital in New York, and Poland. He
toured the United States in 1947 and then emigrated here in 1950. On
his first trip, Kolff provided the medical researchers at Peter Bent
Brigham with the engineering drawings for his machine and the first
machine built in this country was known as the Kolff-Brigham machine.
An interesting side light suggests that simultaneous invention was oc-
curring. Kolff published his results in 1944,10 but soon thereafter
Alwall in Sweden and Murray in Canada published similar results of
their experience with clinical dialysis.ll All three physicians had
been working independently of each other and, until the appearance of
Kolff's article, without knowledge of each other.

The Kolff kidney and the Skeggs-Leonard kidney (a different type)
were used by a small number of physicians from 1947 to 1960 to treat
acute, or reversible, kidney failure. Patients suffering from acute
failure could be restored to health by use of the machine, while those
with chronic failure could benefit from the machine only as long as they
were connected. Disconnect the patient and he or she would soon die.
The major limiting factor for chronic patients was the problem of
vascular access. There simply were not enough sites on arms and legs
to subject an individual to a series of surgical operations for the
purpose of connecting him to the machine.

In Seattle, however, in early 1960, Belding H. Scribner and his
colleagues at the University of Washington Medical School invented a

permanently implanted subcutaneous cannulae and shunt apparatus that



permitted repeated connections to be made between patient and machine

12
at the same site. They described the technique in this way:"

In the process of trying to simplify the techaique of
continuous hemodialysis, the problem of long-term cannula-
tion of arteries and veins presented itself. The technique
which has been developed and is herein described solves this
problem by making use of two devices. First, the cannulas
are placed in the vessels through a subcutaneous tunnel so
that they emerge from the skin through a tight-fitting punc-
ture wound some distance from the site of vessel cannulation.
Second, a special fitting has been developed which permits
the arterial cannula to be connected directly to the venous
cannula thereby creating a small arterio-venous shunt which
will stay open indefinitely during periods when dialysis is
not in progress ....

This bypass technique has also been applied to the
problem of long-term cannulation of patients with chronic
renal disease. The technique of insertion is the same
except that the tunnels are longer. The long tunnels are
used to afford maximum protection against infection.

This was the critical technological invention that ushered in the use
of the artificial kidney to maintain the lives of those suffering from
.«chronic kidney failure.

Several aspects about this cannulae and shunt apparatus are important
for understanding the development of new medical technology. First,
medical technology is often invented in response to a clinical need per-
ceived by an attending physician. Scribner recounts how he conceived the

solution to the problem of the chronic kidney failure in this way:13

We'd had a patient from Spokane who was moribund, and
we'd brought him back to life by putting him on an artificial
kidney. He responded more dramatically than most, and within
three days was walking up and down the hespital corridors.

At first, we thought he had reversible renal failure. But
when we did a biopsy, we immediately knew it was hopeless.
He had acute nephritis, which had destroyed his kidneys. So
we had to go through the trauma of telling his wife that de-
spite the amazing recovery she still must take him home to
die a second time. It was several weeks after he died, when
I was still thinking about the problem, that I literally
woke up in the middle of the night with the idea of how we
could save these people.



Kolff, in similar fashion, recalls an experience in Gronningen prior to
the 1943 machine. He had four patients, one of whom was dying from
kidney failure. "If only I could remove every day as much urea as he
produces,'" Kolff recalls thinking at the time, "he could live forever."14
The literature on innovation clearly indicates that the great majority

15 The point

of innovations are in response to perceived market needs.
should not be lost: medical technology that emerges as physician-
inventors respond to a dying patient is analogous to demand-induced
innovation in other contexts.

The second point about the cannulae and shunt is that the critical
material was teflon.16 A surgeon at the University of Washington Medical
School, aware of Scribner's work, encountered Scribner one day and sug-
gested that he look at a roll of new plastic tubing called teflon that
had arrived in the supply room from a local electrical contractor.
Scribner and Quinton, the engineer, did look at the teflon and found it
attractive because the size fit standard plumbing fixtures. Also, the
medical literature suggested that the material was non-thrombogenic in
at least one application, so the Seattle team went ahead. It turned
out that the inert properties of teflon were critical to the non-rejection
of the cannulae.

Teflon, the DuPont trademark for fluorocarbon resins, was dis-
covered in April 1938 at DuPent's Jackson Laboratory in New Jersey,
where scientists engaged in research on "Freon" fluorocarbon refriger-

ants were studying all phases of fluorinated hydrocarbons. One cylinder

of gas, it was noticed, had no pressure, suggesting it was empty. Yet



its weight was the same as when nearly full. Exayination of the c¢ylin-
der revealed a white, waxy solid material inside. The scientists rea-
lized that spontaneous polymerization of the gas had occurred, creating
a new material. The material did not dissolve in any of the common
solvents and further investigation revealed more unusual properties——
chemical, electrical, thermal, and surface.

The initial application of Teflon was in the Manhattan Engineer
District, where it was used for sealing gaskets and seals in containers
hol&ing a highly corrosive fluorine compound used in the separation of
the uranium isotope 235 from uranium 238. Though other World War II
uses were made of the new material, the post-war road to commercial ap-—
plication was long. Not until 1961, when nonstick frying pans were first
marketed, did Teflon gain public identification. Medical applications of
Teflon are on an experimental basis under the direction of a physician, and
DuPont does not promote its use in medicine. The company has no Food
and Drug Administration approval for the product, and sales for medical
purposes are not significant. But Teflon was critical to the develop-
ment of hemodialysis for the treatment of chronic kidney failure.

Recall the reference above to cellophane membrane for the artifi-
cial kidney. Like teflon, this material was developed for completely
other purposes than medical applications, yet proved to be critical to
the development of the artificial kidney. As Jewkes, Sawers, and
Stillerman observed: '"The discovery of a material with novel physical
properties may be tantamount to a8 reshuffling of all the technical cards

in the deck."18



Substantial improvements occurred in the early 1960's in the tech-
nology of the artificial kidney and the techniques of its use, and a
continuing R&D investment was made in this area by the federal govern-
ment from 1965 onwardf The relevant historical antecedents, however,

are set forth in the preceding account.

2. Renal Transplantation19

The history of renal transplantation also reaches back to the turn
of the century. In particular, the method of joining blood vessels by
suture-anastomosis, developed by Carrel and announced in 1902, is of
critical importance in transplant surgery. The experimental transplant-
ing of kidneys in animals, similarly, dates to the early part of the
century with the work of Ullman in Vienna. He transplanted a kidney from
one location in a dog to another, from one dog to another, and from a
dog to a goat. Carrel, similarly, performed a number of kidney trans-
plants in animals, including the first "bilateral nephrectomy,” i.e.,

a removal of the transplant recipient's own kidneys.

Human transplantation experience dates from 1947, when the first
operation was performed at the Peter Bent Brigham Hospital in Boston,
and involves three distinct periods. The first, from 1947 through 1953,
" is transplantation without any attempt to control immunological rejec-
tion of the donor organ by the host. In this period, Kolff's artificial
kidney became available to the people at the Brigham who realized its

utility for the pre-operative and post-operative care of the transplant



recipient. The first human transplant with the aid of dialysis occurred
in 1951 in Springfield, Massachusetts. At the Brigham, nine transplants
were performed from 1951 through 1953 under Dr. Hume and an additional
-8ix under Dr. Murray. All patients died, typically within a few weeks
of the operation, usually from the changes later associated with rejec-
tion. One patient transplanted in early 1953, however, lived 175 days,
indicating the potential of this experimental procedure.

The lessons of this period enumerated by Moore were that a trans-
planted kidney could restore the chemical and biological status of the
pgtient with chronic kidney failure, that anastomoses of blood vessels
and the ureter required great care, that the abdomen was the preferred
location for the transplanted kidney, that healthy dogs rejected a trans-
plant more rapidly than humans with chronic uremia, that compatibility
between unrelated donors and recipients sometimes occurred, and that
continued high blood pressure of the chronic patient after transplanta-
tion indicated the need to remove the diseased kidneys. The histologic
processes of rejection were also microscopically described.

Concurrent with this initial period, an important line of scientific
inquiry, spearheaded by Medawar in London, began to develop an under-
standing of the body's immune response system. The.rejection of a kidney
transplant by the host came to be understood as the functioning of the
immune system. The primary impact of this research was felt in the
early 1960's, but in 1954, the developing knowledge of immunology led
in another direction.

Late in that year, at the Brigham, a young physician with chronic
renal failure received a transplant from his identical twin brother,

thus initiating the second period of activity. The success of this
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operation meant that monozygotic twins were immunologically compatible
and that a solution to the rejection problem existed for this group of
individuals. This resulted in 49 identical twin transplants and 15 non-
identical twin transplants in the following 15 years. It was learned
that a transplanted kidney in the pelvic area could function many years
without infection, that the donor twin seldom developed glomerulonephri-
tis, but that the kidney from the uninfected donor was susceptible to
further attacks when transplanted into the diseased recipient. This
experience also defined the high clinical standard that could be realized
through renal transplantation.

During the 1950's, several lines of attack were made upon the
immunological barrier, including that of whole body irradiation. In
1959 and 1960, Schwartz and Dameshek published results of research that
indicated that certain drugs could cause immunologic change in the di-
rection of tolerance for transplanted tissue. Within a few months, new
research projects were attempting to apply these immunosuppressive drugs
to the transplantation of kidneys in humans, and in extensive experi-
mental research with animals. Developments from 1961 through 1963 led

to the widespread use of immunosuppressive drugs, especially Azathioprine,

and ushered in the contemporary period of human renal transplantation. The

use of artificial kidney was accelerated by these developments because
transplanters realized that the machine could maintain the lives of a
pool of potential transplant recipients, a much broader use than pre-
operative and post-operative care of individual patients.

Subsequent developments in tissue typing and organ acquisition,

storage, and transport have contributed to kidney transplantation
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becoming widespread. But the main lines of development are those in-

dicated above.

3. General Observations

Several observations can be made about the development of medical
technology on the basis of these brief accounts of hemodialysis and renal
transplantation. First, the development processes occur over a long
period of time.20 Second, these processes are typically international
in character, involving individuals and institutions in several coun-
tries.21 Third, scientific and technical advance in medical technology
is sometimes a product of research internal to medicine, but also draws
upon general technical developments well beyond medicine.22 Féurth, in
the case of alternative therapeutic approaches to the same problem, as
in the case of end-stage renal disease, the severél development processes
may interact in important ways. Finally, though no empirical data is
presented on this point in the above sections, it is easy to understand
how a cadre of physicians begin to collect around a given medical tech-
nology as it emerges, thus laying the groundwork for its further develop-

ment and wider utilization.23

B. The Introduction to Use of New Medical Technology

It is frequently assumed that the National Institutes of Health, by
virtue of its substantial continuing investment in biomedical research
and (to a lesser extent) developmeﬁt, sits astride the emergence of new
medical technology. This is true only to a limited degree, and as this
case indicates, it is essential to recognize that there are multiple insti-

tutional pathways by which medical technology enters clinical practice.
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The development of hemodialysis as a mode of therapy posed compli-
cations for the National Institutes of Health, some of which were specific
to the historical period but others of which remain persistent contem-—
porary problems in crossing the utilization threshold. NIH found it
difficult to support the work of Scribner to develop thevclinical appli-
cations of the artificial kidney, and was never prepared to do so at the
scale requested by him.z4 The reasons are worth indicating.

The issue turned on clinical research versus patient care. In the
""grey area" between the emergent clinical applications and the actual use
of such applications for patient treatment, NIH came down strongly on the
clinical research side. 1In the instance, Scribner's work did not involve
heavy investment in research design nor strong efforts to establish con-
trols for clinical research. Rather, it involved a sequential problem-
solving approach to keeping patients alive. To the NIH, and its external
review bodies, this looked like they were being asked to fund patient care.
And indeed this was part of the problem. Funds awarded to Scribmer for
research purposes were used up in caring for patients. NIH felt it had
few controls over Scribner in both the purposes for which research awards
were used and the rate at which funds were expended.

NIH did support Scribner's research, but with less than enthusiasm.
Beyond the idiosyncratic aspects of the situation, at least two general
factors were at work. First, the NIH orientation was strongly to biological
and biochemical research, not to bioengineering. It was the conscious
search for underlying scientific mechanisms of biological processes and
the nature of diseases, not the quest for "half-way technologies," that
motivated the NIH. This orientation, familiar enough to NIH observers

of today, was much stronger in the early 1960s.
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Second, there was little policy and there were few programs that dealt
Wiﬁh how research results were transmitted into medical practice. Not
until 1965, for instance, did the NIH establish the Artificial Kidney-
Chronic Uremia (AK-CU) Program in the National Imstitute of Arthritis and
Metabolic Diseases (NIAMD). There are several interesting aspects to this
development. First, it was only in the mid-1960s in the National Cancer
Institute that the contract mechanism emerged within NIH, and DHEW for that
matter, as a means for supporting research.25 The AK-CU Program was created
as a contract research program designed to build a better artificial kidney
and thus benefited from this administrative development. Second, the
establishment of this program was not the result of internal initiative
within NIH but was mandated by the House and Senate appropriations com-
mittees in connection with the fiscal 1966 budget.26 In the instance,
Senators Henry Jackson and Warren Magnuson, both Democrats from Washington
State, were influential with Senator Lister Hill, chairman of the Senate
committee. Third, the AK-CU Program in NIAMD was established one year
after the establishment of the Artificial Heart Program in the National
Heart Institute.27 The asymmetry is fascinating: the artificial kidney
was clearly more developed at that time than the artificial heart; but the
advocates of‘the latter were obviously more powerful than those of the
former.

The support of research on renal transplantation offered far fewer
problems for NIH. The developments in immunology led to the creation in
1964 of a Transplant Immunology Program in the National Institute of Allergy
and Infectious Diseases. The major work in this country was done by indi-

viduals with strong research reputations. The promise of immunology was
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consistent with an NIH view that genuine medical progress flowed from
fundamental research. And the costs of patient care were not so ominous
when dealing with a surgical procedure.

Though the efforts of NIH to build a better machine facilitated the
utilization of the artificial kidney, another program was established
within the Public Health Service (PHS) in 1965 that had as much, if not
more, impact on the utilization of the therapy.28 The Kidney Disease
 Control Program (KDCP), which experienced a continuous series of name
changes and witnessed a constant reorganization of its parent organiza-
tion over the years, funded various treatment-providing centers around
the country to demonstrate the organizational feasibility of dialysis in
various settings. Many of the centers funded in the mid-1960s became
important on the national scene, especially in the period before 1973. 1In
addition to Seattle, these centers included Hennepin County General
Hospital, the University of Mississippi Medical School, Downstate Medical
Center, the University of Utah, Charity Hospital of New Orleans, Peter Bent
Brigham Hospital, Methodist Hospital of Indianapolis, and St. Francis
Hospital in Honolulu. With some notable exceptions like Kolff at Utah,
leadership in these centers was often provided by young physicians who had
made the trek to Seattle to learn how to dialyze patients. They were indi-
viduals who frequently saw career opportunities outside of academic medicine
and medical research though not necessarily in private practice, oppor-
tunities not often afforded to physicians--opportunities to save lives.
Even though the PHS contracts that supported center and home dialysis
demonstrations were step-funded and eventually phased out, the Kidney

Disease Control Program contributed greatly to the establishment of a major

set of dialysis provider institutions.
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When the KDCP became part of the Regional Medical Programs in 1969,
emphasis shifted from demonstration to building dialysis facility
capacity in the country.29 This was done by the dual means of centralized
policy and funding control in Washington, aided by an advisory committee
composed often of leadership from the PHS-funded centers, and decentralized
funding of facilities through the local RMP agencies. The ability of the
medical community to absorb the impact of universal financing of treatment
by Medicare can be attributed in large measure to the capacity-expanding
impact of RMP prior to the 1972 Social Security Amendments.

The experience is also interesting because of the role played by the
Veterans Administration in its widespread use. Parenthetically, it is
interesting tovnote the frequency with which the VA is overlooked in the
evolution of health policy in this country and the failure to appreciate
that it can play a critical role in the emergence of new medical technology.
In 1963, fully two years before the establishment of the AK-CU Program in
NIAMD and the KDCP in the PHS, the VA announced its intention to establish
dialysis centers for eligible veterans in 30 VA hospitals around the
country.30 It then proceeded to do just that over a period of several
years. It was, in fact, a request from the VA to the Bureau of the Budget
in 1965 for authorization to use construction funds to refurbish existing
facilities for dialysis centers that set in motion the establishment by the
BOB of the Gottschalk Committee to review the implications of therapy for
end-stage renal disease for the nation as a whole.31 At the time of
passage of the 1972 amendments, VA hospitals were dialyzing fully one-
fourth of the nation's dialysis patients.32 Not only is. it important to

note the VA as an institutional pathway to use for new medical technology,
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it is equally important to note that its decision processes involve an
entirely different set of bureaucratic and political actors than is the

case for DHEW.

III. COST PROBLEMS OF THE END-STAGE RENAL DISEASE PROGRAM

Though enactment of Sec. 2991 resolved the policy debate about how
to pay for patient treatment costs for end-stage renal disease, a number
of cost problems have emerged in the implementation of the End-Stage
Renal Disease Program that have been troublesome to many individuals.

These include the following:

o There has been a persistent underestimation of total
program costs throughout the program's four-year history.

o The expectation.that the least-cost mode of dialysis
therapy--home dialysis—-would be widely used has not
materialized.

o The promise of increasing success of cadaveric trans-
plantation has not been realized.

o The persistence and deepening of patient quality-of-
life problems was not fully anticipated.

o The hope for cost-reducing innovations in therapy
flowing from research and development has not been
fulfilled.

o The prospect of preventing end-stage renal disease
appears to be remote.

0 The manner in which Sec. 2991 was enacted raises

questions in retrospect about the adequacy of the
policymaking process.

Each of these problems is elaborated below.



17 : : -

A. Underestimation of Program Costs

A persistent underestimation of total costs has characterized the
End-Stage Renal Disease Program over its four-year history. 1In the 1972

Senate floor debate on Sec. 2991, Senator Vance Hartke (D. Ind.)-~sponsor and

floor manager of the provision--made the following statement:

Final cost estimates for this vital amendment are now being

worked out. Preliminary estimates indicate an annual cost

of approximately $250 million at the end of four years with

the first full-year cost at about $75 million .... The $90

to $110 million that this amendment will cost each year is

a minor cost to maintain life.33
Senator Wallace Benmett (R. Utah), the only person to speak against the
proposed amendment, said that the costs of the provision were estimated
to be "between $100 million and $250 million." Though the Social Security
Administration's actuaries were identified as the source of these
estimates, the assumptions on which they were based were not indicated.

The House Ways and Means Committee and the Senate Finance Committee
met in mid-October for a one-day conference on H. R. 1. The conferees
were provided with additional actuarial cost estimates for the kidney
disease provision by the Social Security Administration. 4 The Senate
amendment had included a six-month waiting period before an eligible
individual was entitled to benefits, but the House favored a three-
month waiting period. Consequently, the actuaries provided cost esti-
mates for each of these waiting periods. The total expenditures esti-

mated for fiscal 1974, the first year of the program, were $100 million

for the six-month waiting period and $135 million for the three-month
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waiting period. The projected Medicare expenditures for the first four

years were the following:

Table 1

ESTIMATED EXPENDITURES FOR THE KIDNEY AMENDMENT
($ millions)

Waiting Period
Fiscal Year
6 months 3 months
1974 $102 $135
1975 158 ' 176
1976 198 223
1977 252 278

SOURCE: Social Security Administration.

These data suggest that both Hartke and Bennett were using the figures
developed by SSA in the Senate debate. But Hartke's figure of $75 mil-
lion for the first full-year cost, and his figures of $90 to $110 mil-
lion for annual costs are obscure as to origin and certainly misleading.
In the HEW Office of the Assistant Secretary for Health, Ronald M.
Klar, M.D., became disturbed with cost estimates for the newly enacted
renal disease program. Through extensive telephone calls and conversa-
tions with nephrologists and transplant surgeons around the country, Klar
developed a life table for projecting the costs of treatment of end-stage
renal disease. His projections for the first five years, presented in
Tabie 2, assume that: there will be 10,000 new patients per year, 2000
of whom will be transplanted; the first year transplant "failure rate"
will be 40 percent; the average annual cost of dialysis would be $16,000.

The projections were in 1972 dollars and madé no adjustment for inflation.
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Table 2

HEW PROJECTIONS OF THE TOTAL NATIONAL COSTS FOR THE
' END-STAGE RENAL DISEASE PROGRAM

($ millions)

Fiséal Year Projected Costs Estimated Patient Population
1974 $157.7 9,980
1975 281.5 18,754
1976 394.5 ' 26,746
1977 497.8 34,036
1978 592.1 40,685

SOURCE: Department of Health, Education, and Welfare, 1972.

Klar, in a November 27, 1972 memorandum to Assistant Secretary for
Health, Merlin K. DuVal, M.D., noted that the Senate Finance Committee
report on H. R. 1 had estimated first-year costs to be $125 million and

that the Social Security Administration had since begun to use a $135

million figure.35 But, he argued, the problem was not with the initial
year estimate but with the assumption that successive annual costs would
remain at this level. "It is critiecal to recognize," Klar wrote, "that
a new cohort of patients becomes eligible each year, while many patients
in preceding cohorts would still be alive and require continued treat-
ment."” He noted that his figures were total national costs, not costs
to the government, but that the latter would be lower by a factor "of
less than 20 percent." Klar also projected figures for the second five-
year period of $678.3 million, $757.0 million, $828.8 million, $894.4

million, and $954.2 million. He projected average annual costs of nearly

$1 billion by the time a "steady state" was reached in the program.
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HEW made this data available to Richard Lyons of the New York Times,
who used them in a front-page story on January 11, 1973.36 Lyon's lead
paragraph was a misstatement of fact: '"Congress and the White House may
have to decide whether the lives of 5,000 Americans are worth Federal
outlays of $1 billion a year." 1In fact, Klar's data were based upon an
estimated annual cohort of patients entering the program of 10,000, of
whom 2,000 would be transplanted; the estimated patient population at
the end of the fifth year was nearly 40,000, and the estimated $1 billion
national cost was for the tenth year. The Times followed this story with

' in which

an editorial on Sunday, January 14, entitled "Medicarelessness,'
it lectured the Congress on the realization that annual expenditures at

the end of a decade might equal a billion dollars.37 "This belated

' the Times said, "is reminiscent of an earlier chapter in

discovery,'
the growing history of Congressional fumbling with health matters,"” re-
ferring to Medicare and Medicaid. This story and editorial prompted a
response from representatives of thé National Kidney Foundation.38 They
argued that there would be 13,000 new beneficiaries each year and that
there were too many variables to go beyond the estimated fourth year
projections of $252 million by the Social Security Administration. So
this episode forcefully raised questions aboﬁt the estimates on which
the Congress had made its decision, though it did little to clarify the
situation.

The clearest public indication of the underestimation of costs was
provided in 1975 by two successive documents of the House Ways and Means

Committee. In a committee print, dated June 24, 1975, the committee pre-

sented the actual incurred costs to Medicare for renal disease benefits
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in fiscal 1974 and the estimates for fiscal year 1975 through 1977.39

Those data follow.

Table 3

MEDICARE RENAL DISEASE BENEFITS FISCAL YEARS
1974 AND 1975, INCURRED COSTS

($ millions)

Fiscél Year Sec..299I All Renal
Patients Patients
*
1974 $150 $250
k&
1975 225 350
k&
1976 300 500
k%
1977 360 600
SOURCE: House Ways and Means Committee, June 1975,
*
Actual.
*%
Estimated.

The distinctibn between Sec. 2991 and all renal patients poeints to the

fact that there are three provisions of Medicare out of which end-stage
renal disease benefits are paid: Medicare coverage for the abpve—65
population; coverage for the disabled; and coverage provided by Sec. 2991.40
It can be seen that 1975 estimates of the total costs to Medicare (Table 3)
exceed the 1972 HEW estimates of total national costs (Table 2) for each
year. The committee print tersely stated ''that the costs for renal patients

will exceed $1 billion by 1984."

In October 1975, the House Ways and Means Committee issued a report

M:in which a comparison was made for fiscal years 1976 and 1977 between

the data available to.the Congressional conferees in 1972 and the revised
41
estimates the Committee had published in June. The following Table

provides those data.
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Table 4

COMPARISON OF ESTIMATED COSTS OF SEC. 299I, BETWEEN 1972
CONFERENCE COMMITTEE ESTIMATES AND 1975 REVISED ESTIMATES

Fiscal Year

1972
Data Available
to Conferees
(cash disbursement)

1975
Revised
Latest Estimate
(incurred cost)

1976 $198,000,000 $300,000,000
1977 252,000,000 360,000,000
SOURCE: House Ways and Means Committee, October 1975.

It should be noted that the 1972 estimates are for the six-month waiting

period, as can be seen from Table 1, rather than the shorter three-month

period enacted into law.

The 1975 estimates, moreover, are for Sec. 2991

only, as can be seen from Table 3. The discrepancy between the estimates,

therefore, is not as great as would appear if the estimates for the

three-month waiting period had been compared to the total Medicare esti-

mates.

The Committee report indicated that the administration

now reports that the cost of the program will be $1 billion
by 1984 for the treatment of some 50,000-60,000 patients.
Health providers see higher costs, possibly as much as $1.7
billion per year (in 1975 dollars) by 1990 for the treat—
ment of 50,000-70,000 patients.42

In a hearing on April 25, 1977, Representative Charles Vanik, member

of the Ways and Means Subcommittee on Health, announced the latest esti-

43

mates of total Medicare costs provided by the Office of the Actuary, SSA.

They are in the following table.

that:

These data are based upon the assumptions

the annual rate of increase for new entrants into the patient

population will be 4 percent starting in fiscal 1978, declining to 0.5

percent per year in 10 years; mortality will be 25 percent per year for
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Table 5

SPRING 1977 ESTIMATES OF MEDICARE COSTS FOR
END-STAGE RENAL DISEASE BENEFITS

($ billion)

Estimated Costs

Fiscal Year All Medicare

1982 $1.9
1987 3.6
1992 6.3

SOURCE: House Ways and Means Committee,

April 1977.
transplant patients and 19 percent per year for dialysis patients; 28 per-
cent of patients will be transplanted and 72 percent will be treated on
dialysis; the dialysis patient distribution will be 25 percent in home,
70 percent outpatient, and 5 percent inpatient; dialysis is required 3
times each week and self-dialysis training requires one month (basically
13 sessions); dialysis costs range from $75 to $250 per session depending
upon the mode of treatment, and transplant costs average $25,000 per
operation; and inflation rates will be 14 percent per year for hospital
costs and 10 percent per year for non-hospital costs.

A summary of actual and estimated total Medicare costs from fiscal
years 1974 through 1983 was published recently by the National Institutes
of Health.44 These data are presented in Table 6. The source for these
data is also the actuary's office of the Social Security Administration.

The estimates presented in Tables 1-6 are not strictly comparable
because of varying assumptions about total patient population, proportion

of patients transplanted, proportion on home dialysis, length of waiting
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Table 6

ACTUAL AND PROJECTED MEDICARE COSTS FOR
END-STAGE RENAL DISEASE BENEFITS, 1974-1983

($ millions)

Fiscal Year Costs to Total National Patient
Medicare Costs Population

1974* $ 242.5* $ 286.2 18,848
1975* 404.6* 479.5 25,654
1976° 573.3" 684.2 31,631
1977 757.1 901.9 37,106
1978 958.5 1,143.3 41,939
1979 1,176.4 1,404.4 46,121
1980 1,421.1 1,695.6 49,802
1981 1,667.7 1,992.7 53,077
1982 1,941.7 2,321.6 55,911
1983 2,235.1 2,674.3 58,391

SOURCE: National Institutes of Health, 1977.

*
Actual Costs.

period of entitlement, and average cost of treatment. In Table 7, however,
an attempt has been made to consolidate several of the estimates and the
actual cost data for fiscal years 1974 through 1977. The data show the

following:

o The estimates of Sec. 2991 used by the Senate in its
deliberations were bad for the first year, got worse
in successive years, and failed to consider total
Medicare or total national costs.

o The Conference Committee estimates for Sec. 2991, based
upon the three-month waiting period, were reasonably
close in the first year, got worse in successive years,
and failed to consider total Medicare and total natio¢nal
costs.
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Table 7

CONSOLIDATION OF ESTIMATED AND ACTUAL COST DATA,
END-STAGE RENAL DISEASE PROGRAM,
FISCAL YEARS 1974-1977

($ millions)

Fiscal Source of Total Total Patient
Year Estimate Sec. 2991 Medicare National Population
1974 Senate, '72 $102

Conf., '72 135

HEW, '72 $160.5 9,980

weM, '75 150 $250

Actual 242.5 286.2 18,848
1975 Senate, '72 158

Conf., '72 176

HEW, '72 227.5 18,754

WaM, '75 225 350 ;

Actual 404.6 479.5 25,654
1976 Senate, '72 198

Conf., '72 223

HEW, '72 380.2 26,746

waM, '75 300 500

Actual 573.3 684.2 31,631
1977 Senate, '72 252

Conf., '72 278

HEW, '72 475.0 34,036

W&aM, '75 360 600

Actual 757.1 901.9 37,106

The HEW patient population estimates were low for the

first year but improved with successive years; the
cost estimates were biased downward as a result of

the patient population estimate and the absence of an
adjustment for inflation.
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Wherever the truth lies about the future costs of maintaining the
population of end-stage renal disease patients on dialysis and trans-
plantation, two things are clear: the cost will be substantial, and it

will be substantially greater than the initial estimates.

B. The Clinical Experience

The clinical experience with home dialysis, cadaveric transplantation,
and patient quality-of-life has been a source of distress for the End-
Stage Renal Disease Program. Unfolding realities have not matched expec-
tations and the cost implications of these realities have been substantial.

1. Home dialysis. In the 1972 Senate floor debate on Sec. 2991 it
was pointed out on two occasions that the costs of home dialysis were sub-
stantially lower than center dialysis treatment.45 A statement by the
National Kidney Foundation, '""Facts and Fiction About the Artificial Kidney

]

Machine," inserted in the Congressional Record, indicated that "about half

of the patients on the artificial kidney are being treated in their own
homes .. ."46 A New York Times story also inserted in the Congressional
Record contained three brief paragraphs on the preference of "many kidney
experts" for home dialysis because of its favorable cost im.plications.47
Still, the Senate discussion was perfunctory on this subject. But the
data on home dialysis give cause for concern.

On July 1, 1972, a few months before enactment of Sec. 299I, the
National Dialysis Registry reported 5,659 patients alive on hemodialysis,
of whom 2,291 (or 40 percent) were being treated at home.48 The Registry
also reported that over the two year period from October 1969 through

October 1971, the annual growth rate in center dialysis was 32.7 percent

while the comparable home dialysis rate was 46.2 percent.
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But the data reported by the Registry for October 1, 1973, three
months after the effective initiation of the program, indicated that
9,640 patients were alive on hemodialysis on October 1, 1973, of whom
3,171 (or 33 percent) were on home dialysis.49 That was down from 37 per-
cent on January 1, 1973. Home dialysis patients as a percent of total
dialysis patients have been declining ever since 1973. In July 1975, the
percent of home dialysis patients was 25; and, as of calendar year 1976,
less than 10 percent of new dialysis patients are initiating home dialysis.?

The cost implications of this trend are substantial. A General
Accounting Office study, based on 1972 data, reported chafges for center
dialysis that ranged from $11,500 per year to $49,100, with the average
over 96 facilities being $30,100.51 Average home dialysis charges for
10 programs were reported to be $14,900 for the first year, that in which
equipment is purchased, and in which training occurs, and $7,000 for the
second and successive years. Similar data were developed by a recent NIH
study of dialysis treatment costs in five facilities.52 This study
generated annualized costs of $6,729 for home dialysis, $16,520 for limited
care dialysis, and $24,738 for in-hospital dialysis. The treatment costs
for home dialysis training were higher than all other dialysis treatment
modes, but were annualized. The data indicate that home dialysis patients

treatment is clearly the least-cost mode of therapy after the first

year. Shifts in the overall proportion of home dialysis to total patients,
therefore, carry with them significant implications for Medicare and total
national costs.

The decline in the proportion of patients on home dialysis is

attributable to several factors.53 The relative scarcity of resources to
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pay for treatment costs prior to Sec. 2991 gave physicians and patients

an economic incentive to use home dialysis, an incentive that was removed
by the 1972 legislation. Given a diminished need to consider financial
factors, patients may wish to avoid the psychological stress of home
dialysis on themselves and their immediate families. Under Medicare,
moreover, the patient population is changing toward greater proportions of
older patients and patients with major medical complications--patients who
are easier to manage in the center or hospital setting. In addition,
though many nephrologists would agree that home dialysis is desirable for
those patients who can perform it satisfactorily, no consensus exists among
physicians on the percentage of patients able to do home dialysis.

The most obvious factor contributing to the declining proportion of
home dialysis patients, however, is the fact that Medicare law and regula-
tion introduces financial disimncentives to home dialysis.54 Incentives to
facilities encourage provision of therapy in an out-patient, non-hospital
center, but there are no incentives to facilities to manage patients in
the home setting. Physician reimbursement methods encourage treatment of
patients in a center rather than the home setting. And patients in the
home discover that some of the expenses for which they are not reimbursed
are covered for patients dialyzed in the center or hospital setting. While
these incentives tend to favor shifting patients from the highest cost
hospital setting to the lower cost center, they also encourage a shift
from the lowest cost home setting to the center.

Members of the House Ways and Means Committee, especially the Health
and Oversight Subcommittees, have been concerned with the proportionate

drop in home dialysis patients. Representatives Rotenkowski and Vanik
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introduced legislation this spring that would have established a statutory
requirement that the proportion of home dialysis patients be equal to

40 percent of total dialysis patients by October 1, 1978, and 50 percent
by October 1, 1980.55 The proposed amendment also would have provided
authority to the Secretary of Health, Education, and Welfare to further
increase the percentages at a later time as hg deemed necessary.

At an April 25, 1977, hearing on this bill, these statutory quotas
were opposed by HEW and by practically all other witnesses, including some
of the foremost advocates of home dialysis. In the Health Subcommittee
mark-up after the hearing, the original legislation was substantially modi-
fied and H. R. 8423, a clean bill, was reported out.s‘6 This legislation,
which has since been passed by the full House of Representatives, elimi-
nates the statutory quotas for home dialysis patients but declares it to
be national policy that a majority of patients be in self-dialysis or
transplanted. It also includes the following provisions to alter the
existing incentive structure for home dialysis:

o Provides for waiver of the three month entitlement waiting

period for patients who enter a self-dialysis training
program. :

o Extends coverage of supplies, including disposable supplies,

to include those covered in institutional settings, but in-

creases the amount of coverage in the home setting from
80 to 100 percent of costs.

o Provides coverage for supportive services furnished by
facilities to individuals dialyzing at home.

o Provides coverage to a self-care dialysis unit maintained
by a dialysis facility.

o Authorizes full reimbursement to facilities for purchase
of home dialysis equipment used exclusively by home
patients.
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The proposed legislation also seeks to remove disincentives to renal trans-
plantation by waiving the current three month waiting period, extending the
period of coverage from 12 to 36 months after transplantation, providing
for immediate resumption of coverage if a transplant fails and the patient
must return to dialysis, and covering the expenses of live kidney donors.
The bill also provides for incentive reimbursement to facilities dialyzing

patients in the institutional setting and supervising patients who are
being dialyzed in the home.

The bill at this writing (September 1977) is before the Senate.
Though it is likely to be modified in some respects, some legislation will
probably be adopted by the 95th Congress. The proposed legislation will
alter existing law and regulation in the appropriate direction, though the
magnitude of the effect on the proportion of home dialysis to total
dialysis patients is quite uncertain. Regardless of effect, H. R. 8423
represents the intense Congressional concern with the declining percentage
of home dialysis patients.

2. Cadaveric transplantation. Senator Hartke, in the 1972 floor
debate on Sec. 2991, said the following:

Perhaps more exciting is the remarkable success that

transplant surgeons are having with kidney transplants. It

is estimated that over 2,000 transplant procedures will be

performed this year in the United States. Of these, 85 percent

will be considered successful. It is also important to point

out that the 15 percent rejection rate means kidney mortality

and not human mortality. These people are placed back on the

artificial kidney machine to await another tissue-typing for

another transplant. At the present time, the average costs

of a transplant are $15,000. Again, we can look at the sub-

stantial reductions in the cost of transplantation. Dr. Sam

Kountz, a transplant surgeon at the University of California,

has reduced his costs to $8,000 per transplant or no more
than any major surgical procedure.>’
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A few other fleeting references were made to kidney transplantation in the
debate, but no one challenged Hartke's figures.

But they were certainly open to challenge. The figure of 2,000, for
instance, was from the Human Renal Transplant Registry, operated by the
American College of Surgeons and financially supported by the National
Institutes of Health.58 This registry was widely known at the time to
seriously underreport the actual number of transplants, perhaps by as much
as 40 to 50 percent.59 The registry, moreover, reported world-wide data
without breaking out U.S. data in its publications. Based upon registry
data, however, the NIH did publish a "U.S. Kidney Transplant Fact Book,"
in 1972, from which the situation at the time of the Sec. 2991 debate may
reasonably be established.60

The "Fact Book" data distinguished between transplants whose organ
source was a living relative, excluding monozygotic twins, and those from

a cadaver. The data for first year patient and graft (kidney) survival

are shown in Table 8.61 They show that the 85 percent patient survival

Table 8

FIRST YEAR PATIENT SURVIVAL AND TRANSPLANT FUNCTION RELATED
TO LIVING AND CADAVER DONORS—-FIRST TRANSPLANT ONLY

Related Living Donor Cadaver Donor
Year of Sample| Percent Percent Sample| Percent Percent
Transplant{ Size | Living | Functioning | Size Living | Functioning
1967 202 83.8 78.2 143 53.5 39.3
1968 265 85.2 76.5 265 53.1 41.2
1969 314 82.0v 74.7 343 65.0 53.0
1970 360 87.2 77.7 434 69.0 52.3
1971 187 81.2 64.4 223 69.1 45.5

SOURCE: U.S. Kidney Transplant Fact Book.



32

rate pertained only to those receiving a kidney from a living relative.
Patient survival for cadaveric transplants ranged from 53.5 percent to
69.1 percent. The cadaveric patients surviving with a functioning kidney
at the end of one year, however, ranged from 39.3 percent to a high of

53 percent. These data hardly supported the claim of "remarkable success"
made by Hartke in the debate.

If anything, the situation with respect to cadaveric transplants has
worsened rather than improved since the advent of Sec. 299I. Terasaki and
his U.C.L.A. colleagues, in their analysis of yearly transplant survival
rates, based upon data gathered directly by them from more than 100 North
American transplant centers, reported the following:

It now appears certain that there is a definite decline

in the transplant survival [graft survival] rates with each

succeeding year. This trend was reported by us for the first

time in 1973 and has continued since. The decrease in the

graft survival rate is progressive, rather than fluctuating

from year to year, and there is a long list of factors that
might account for it.62

Those factors identified by Terasaki include declining interest in and
research support for renmal transplantation studies, an increasing number
of newer, inexperienced transplantation centers, an increasing proportion
of transplantation of high-risk patients, and increasing reliance upon
early graft removal when rejection begins. Of these factors, he finds
newer centers often produce good results and that established centers

have experienced a drop in survival rates. Terasaki also lists the fac-
tors which suggest why survival rates should improve: the increasing level
of experience within the transplanf community, improved understanding of
immunosuppressive regimens, and improved tissue typing. The postulate ad-

vanced to explain decrease in graft survival rates--'""the decrease in the
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number of pretreatment blood transfusions that has occurred over time may

63——is not wholly persuasive to the medical community. So

be deleterious"”
the declining graft survival rates remain unexplained.

Terasaki's data on patient survival rates at the end of one year of
cadaveric transplants, first graft only, indicate stability at the 75 per-
cent level from 1969 through 1974. One-year, first graft survival rates
for cadaveric transplants have declined steadily by approximately 2 per-
cent per year since 1969 from slightly below 50 percent. Thus, a person
receiving a cadaveric transplant had a 75 percent probability of being
alive one year later but a less than 50-50 chance of being alive with that

kidney functioning. Patient survival rates at the end of one-year for HLA

identical siblings and parent donor source transplants have remained

right around the 85 percent level, though one-year first graft
survival rates have declined steadily for these transplants as

‘wellf

It should be recognized that demographic trends toward smaller
families and fewer siblings reduce the prospective donor pool for living
related transplants. Terasaki's numbers correspond with Registry numbers
to indicate a steady decline in the ratio of living relatéd transplants to the

4 All of which says that

total number of transplants since 1967.6
cadaveric transplants grow more important with each passing year. With
cadaveric transplants, steady one-year patient survival rates accompanied
by decreasing one-year graft survival rates, creates a situation where,
for an increasing proportion of transplant patients, dialysis is inter-

rupted by an expensive surgical procedure of diminishing effectiveness.

This is hardly a pattern that fulfills the vision of reducing the cost
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burden of hemodialysis through an increasing proportion of successful
kidney transplants.
It should be recognized, however, that immunological research at the

fundamental science level is proceeding at a fairly rapid pace and if

these research results arei§?§§§;§ﬁedﬁintqwimprbvedvCéﬁtzpiiéi;imenQ:”
logical rejection the present situation may be reversed.65 But for the
present, the clinical picture is not encouraging.

3. Patient quality-of-life. 1In the 1972 Senate debate, Senator
Hartke said the following: "Sixty percent of those on dialysis can return
to work but require retraining and most of the remaining 40 percent need
no retraining whatsoever. These are people who can be active and productive,
but only if they have the lifesaving treatment they need so badly."

Unfortunately, there is no substantial body of data on which to base
any judgment about the capability of dialysis therapy to rehabilitate indi-
viduals to productive lives. We have physicians' statements, some
behavioral science literature,67 some case literature,68 and numerous
anecdotes. The medical information system for the End-Stage Renal Disease
Program, which only became operational in the spring of 1977, will gen-
erate data about a patient's émployment status three months prior to com-
plete kidney failure, and this will be updated on an annual basis.69 But
very little can be known about rehabilitation for the entire patient popu-
lation from the aggregate data so_generated.

Rehabilitation of the dialysis or transplant patient is currently
beyond the reach or the grasp of government policy. The implementing
regulations of the End-Stage Renal Disease Program do not require rehabili-

. 70 ‘o X .
tation, nor are efforts to rehabilitate patients reimbursable under
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Medicare. The (now-disestablished) Social Rehabilitation Service has had
statutory authority for rehabilitation activity directed to the end-stage
renal disease patients, but has had no funds for such activity nor has it
demonstrated any keen desire to become involved in this area.

Rehabilitation of patients, in this analyst's view, is contingent
upon the commitment of the physician-in-charge of a given treatment
facility. There are several centers around the country--the Northwest
Kidney Center in Seattle, the statewide efforts in Minnesota, the state-
wide program in Mississippi based at the University of Mississippi Medical
School, and others—-where one finds a strong, well-developed program to
rehabilitate patients to productive lives. On the other hand, one finds
many places where such a commitment is absent.7

It should also be noted that a shift toward center dialysis and away
from home dialysis has a powerful effect in reducing the probébility of
patients returning to work. The reason is simple. Center dialysis patients
-are dialyzed mainly during the daytime. Treatment for 3-6 hours, three
times a week during the daytime, is an influence inhibiting return to
work.72 Home dialysis does permit nighttime treatment and thus can be
more easily compatible with the desires of those who wish to continue
working.73

Dialysis patients must adhere to limits on food and fluid intake.
They are restricted in personal travel. Reversal of dependence relations
between spouses can occur. Severe swings of psychic mood are frequently
experienced.74 Loss of sexual function often accompahies therapy.75 There

are also medical complications that arise because of the limits of dialysis
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therapy.76 The normal kidneys perform excretory, regulatory, and metabolic/
endocrine functions, while the artificial kidney can affect only the ex-
cretory and some of the regulatory functions. Consequently, anemia, renal
osteodystrophy (bone disease), and other medical problems occur that
inhibit the patient's quality of life.

Transplant patients, if successful, are freed of most of these problems
and there is no question but that a successful transplant is the most pre-
ferred treatment outcome. But all transplant patients, save identical twins,
require immunosuppressive drugs for the rest of their lives in order to pre-
vent rejection of the donor kidney. This medication makes them vulnerable
to infection by reducing their immunological defense capability. Infection,
not surprisingly, is the main cause of death of transplant patients.77 Also,
the use of steroids to prevent kidney rejection can result in startlingly
disfiguring effects on individuals.7

In addition to the problems of the '"normal" end-stage renal disease
patient, another problem exists that is an outgrowth of government policy.
Removal of financial constraints as a major batient selection criterion in
the provision of therapy has meant that the criteria for patient selection
have steadily expanded. Or, as one physician put it, "There are diminished

contraindications for therapy."

Previously, patient selection of the
terminally ill patient was restricted to the "best of the worst," but
increasingly marginal patients (in clinical terms) are now being accepted
for treatment.79 Advanced age and insulin-dependent diabetes no longer
preclude acceptance for treatment. And other clinical complications are

no longer barriers to therapy. Among other things, this means that over

time the proportion of marginal patients--who require a substantially greater
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number of hospital days for complications than more normal patients-—-is
increasing relative to the total patient population. This further diminishes
rehabilitation prospects and increases the quality-of-life problems in the
aggregate.

It would be helpful as an aid to informed public policy to have decent
data on the quality-of-life dimensions of dialysis and transplant patients.8
In lieu of such data, however, we should be mindful that the sanguine
sentiments voiced by Senator Hartke in 1972 are simply inappropriate with

respect to the actual facts of the situation.

C. The Yet Unfilled Promise of Research

In the 1972 debate, Senator Hartke said the following about the ex-
pecfed fruits of research: "There is substantial evidence available,
however, indicating these costs will continue to go down each year with new
advances in the technology of artificial kidney care."8l Senator Lawton
Chiles (D. Fla.), a support co-sponsor of the amendments, referred to the
fact "we have a good treatment that can succeed and keep these people
alive, while we are working out other improvements in tranéplants, finding
cures, and everything else."82 Given these expectations, it is well to
consider research briefly.

Both the therapies of hemodialysis and renal transplantation have
emerged out of the complex processes of biomedical research and develop-
ment. In the United States, of course, the bulk of financial support
for such research comes from the National Institutes of Health. Both
therapies have long histories but, strictly speaking, in historical terms,
transplantation has flowed more directly from NIH research support than

hemodialysis. Regardless, since the mid-1960s, the government through
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the NIH has made explicit investments in research and development on the
prevention of kidney disease, the improvement of dialysis technology, and
the improvement of tranmnsplant therapy.

Without question, continued R&D investments are required if the nation
is ever to move beyond the limits of existing therapies. The prospect of
a simple continuation of present treatment capability into a distant future
is not easy to contemplate. Our collective hope for major improvements in
therapy or for the knowledge that would permit prevention rides with the
generation of important new scientific and technological understanding of
end-stage kidney disease—--its etiology, pathogeﬁesis, and the means for
its prevention and treatment. This conclusion must be the unarguable
cornerstone of a policy commitment to research.

Such a commitment, however, does not spare us from an examination of
the realistic prospects for change in the immediate future. Though a full
analysis of the research situation is not possible here, it is worthwhile
to survey the scene even briefly. And this points to another source of

distress, namely, there is little reason to be hopeful in the near future

that the results of medical research will have a substantial cost saving

impact on the nation's expenditures for end-stage renal disease treatment.
Prevention of end-stage renal disease does not appear to be imminent.

A conference on "Prevention of Kidney and Urinary Tract Diseases" was held

h:83 presentations dealt with

last year at the National Institutes of Healt
genetic disorders of the kidney, glomerular diseases, the relation of
hypertension to renal disease, renal disease and pregnancy, and acute
renal failure. There were indications of progress over the past decade.

One participant said: '"Where we once spoke about the 'uremic syndrome,'

we are now asking more detailed questions that point to important research
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questions." Another participant, however, pointed out that each new stage
of underétanding underscored the realization that the urémic syndrome is
not a single disease entity but several and that each entity in turn may
have its own etiology and pathogenesis. Increased scientific understanding
of the disease problem, in short, has expanded the research agenda. No one
familiar with the state of scientific knowledge believes that ability to
prevent end-stage renal disease is close at hand.

Improved technology of the artificial kidney has been the objective
of the Artificial Kidney-Chronic Uremia (AK-CU) program of the National
Institute of Arthritis and Metabolic Diseases since 1965. This program
has generated research results that have improved hemodialysis, mainly in
the reduction of treatment time. Whereas the average length of dialysis
time was 6-8 hours just a few years ago, it is now 3-6 hours in duration.
These reduced treatment times may have enabled institutional centers to
live within the "screen" of $150 per dialysis set by HEW in 1973, and
thus be cost reducing to the centers. They have not led to reductions in

input resource requirements to the government. Moreover, since normal

kidneys function on a full-time basis, it is likely that a natural limit
is being approached with respect to further reductions in dialysis time.

The technique of peritoneal dialysis has emerged from clinical testing
and is moving into general use, aided by research support from the AK-CU
Program. A new technique of péritoneal dialysis offers some promise of
cost reduction, but it is only in the early stages of clinical testing and
the promise is thus to be treated with caution.

The general situation confronting the artificial kidney is that further

improvement of the technology is limited by scientific ignorance of the
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mechanisms of the disease and the mechanisms of therapy. There is little
reason to anticipate important technological change occurring in the near
future that will have a significant cost impact on Medicare expenditures
for end-stage renal disease.

The situation in transplantation may be the most promising. Bernard
Amos, one of the country's leading immunologists, put the matter this way
several years ago:

Since the Gottschalk Report [of 1967] there has been very
little obvious clinical progress [in renal transplantation]

which is apparent to an outsider. There has been a fantastic

accumulation of scientific knowledge, and there is a fair

chance of this knowledge being applied within a finite period

of time.84
The knowledge base in immunology, in short, is being developed at a rapid

85 .
rate. When this new knowledge will have significant impact upon the
clinical situation remains unpredictable. With due appreciation for the
difficulty of predicting the scientific future, the hedged remark by Amos

suggests that significant clinical progress may occur at some unspecific

future time.

D. The Enactment of Sec. 2991 of Public Law 92-603

The policy debate of fully ten years that preceded the enactment of
Sec. 2991 was resolved by the inclusion of that provision in the Social

Sequrity Amendments of 1972. This occurred in the following manner.

1. The amendment was first proposed on Saturday morning,
September 30, 1972, when the Senate-—with just over half
of its members present--was rushing to complete floor
consideration of the numerous provisions of H. R. 1l--a
very complex piece of legislation--in order to place a
bill on the President's desk before the November election.
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2. No more than 20 to 30 minutes floor time was allocated to

the consideration of this far-reaching provision before
it was adopted.

3. No hearings had been held on an end-stage renal disease

provision for H. R. 1, the bill under consideration, by
either the House Ways and Means Committee or the Senate
Finance Committee.87

4. The joint House-Senate Conference Committee deliberated no

more than 10 minutes before agreeing to include this pro-
vision, slightly modified, in the final legislationm.
Thus, we have the brief legislative history of Sec. 299I.

There are two observations that can be made about the decisionmaking
process that led to the enactment of Sec. 299I. First, the process in-
volved a short-circuit of the normal procedure of hearings on proposed
legislation. Thoroughness, openness, and deliberate weighing of the issues
did not characterize the behavior of Congress in this instance. Second,
the decision to enact Sec. 2991 was based upon assumptions that, in retro-

spect, underestimated costs and were over-optimistic about aspects of

clinical treatment.

How are we to evaluate the decisionmaking process in light of these
observations. Several questions seem pertinent. First, would greater ad-
herence to normal legislative procedures have generated better information‘
for the Congress? The answer to this would seem to lie clearly in the

affirmative.

The second question, then, is whether better information would have
produced a different outcome. 1f, as one interpre;ation holds, the Congress
did not fully understand what it was doing, then a different outcome might
have resulted. This was suggested by Rep. Paul Rogers (D. Fla.), chairman
of the House Subcommittee on Public Health and Environment, who remarked
in January 1973 that "We in Congress had no idea that costs would be any-
where near that large," upon learning of the underestimation of costs of

the End-Stage Renal Disease Program.88 Senator Quentin N. Burdick (D. N.D.)
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was also quoted at the same time as saying that he never would have co-
| 89
sponsored the amendment had he known the true costs. So one possibility

is that better information would have led to a rejection of the amendment.

A different interpretation, however, is that Congress may not have
known in detail but certainly knew in the main what it was doing. Else-
where I have suggested that a "tipping process" was at work, that is, a
cumulative process by which a series of incremental policy changes lead.
inexorably to a threshold-crossing major policy change.go Payment for
patient treatment costs, in this light, was a logical extemsion of prior
government programs in research, demonstration, capacity-building, and
treatment of veterans. This interpretation is reinforced by the fact that
the spokesmen for Sec. 2991 on the Senate floor--Hartke, Jackson, Magnuson,
Dole--had detailed prior knowledge of prior government policies and pro-
grams dealing with end-stage renal disease. Better information would not
have changed the outcome.

A third question is whether better information would have led to a
"better" outcome. In substantive terms, the answer to this turns on one's
view of whether the Congress made the right choice. In procedural terms,
arguments can be made in either direction. It can be argued, for instance,

that the decision of the Congress would have greater legitimacy with the

body politic if it had been more thorough, open, and deliberate in nature.

On the other hand, it can be argued that the issue of allocating scarce

medical resources for the saving of lives is so profound and potentially
divisive that Congress—-a conflict-resolving and not conflict-deepening
institution--could not have handied the matter any differently than it did.
To raise detailed questions in the legislative process about the value of
life is not easy, either in political or other terms. Better to keep the
issue from arising at all than to raise it and vote no.

A final question about decisionmaking, then, is what are the impli-

cations of this case for similar situations in the future. If scarce
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resources are to be allocated by the Congress for life-saving therapies
of reasonable effectiveness but of high cost, how should such issues be
responsibly approached? That the answer is far from clear should be

recognized as a challenge to thoughtful men.

IV. SUMMARY AND CONCLUSIONS

A number of lessons are suggested from the experience of the end-stage

renal disease program. Chief among these are the following:

1. The processes of development of new medical technology are
lengthy, typically international, and draw broadly from
the wide frontier of technical advance. There is thus no
logical place to intervene in the development process.

2. The institutional pathways by which new medical technologies
flow into actual use are numerous and diverse. There-is
thus no centralized institution responsible for the intro-
duction of technology to use.

3. The policy decision to provide payment for treatment costs
is one of the most important points for the control of
medical costs by the federal government. The choice is a
simple "Go" or "No Go" and the latter alternative can be
an effective means of cost control. But the policy de-
cision is normally framed broadly in terms of benefits
and costs of saving lives, with the former typically being
overstated and the latter being understated and cost con-
trol being quite subordinate to the initial policy de-
cision. Thus, the likelihood of cost control considera-
tions entering into the initial policy decision is not
high.

4, 1Initial cost estimates will tend to understate actual
costs. Such estimates are difficult to make under the
best circumstances, and they are often developed under
severe time constraints, inadequate data, inappropriate
assumptions, limited understanding of the probable
dynamics of a complex program, and in a context where the
advocates of action have a vested interest in downplaying
cost estimates. Thus, improvement of initial estimates
is both technically and politically a difficult task.
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If politically feasible, however, cost control measures
should be incorporated into the design of the reimburse-
ment system at the inception of a patient treatment pro-
gram. An effort to do this should be made even if not
feasible; a deliberate initial signal of concern may
facilitate subsequent action.

Efforts to build cost control measures into an on-going
operational program will affect existing distributions
of institutional and personal self-interest. They will
thus appear to be, or be characterized as appearing,
arbitrary and draconian, and thus will generate sub-
stantial opposition.

The political resources of the bureaucracy will seldom
be adequate to introduce cost control measures that alter
existing patterns of interest. Thus, the Congress must
be looked to as the institution for trading off cost con-
trol measures against other legitimate objectives.

Initial efforts to predict the dynamics of clinical
developments, even if made, are likely to be wrong in
important respects. Provision should be made at the
outset for relatively modest studies, based upon a
sampling strategy, to be done annually with respect to
unfolding clinical patterns, associated cost implications,
and feasible cost control responses. Similar studies
should be done with regard to patient quality-of-life
issues.

Continuing research and development is needed with
respect to etiology, pathogenesis, treatment, and pre-
vention of disease states for which there is a major
patient treatment benefit program. Dialogue between
federal reimbursement agencies and federal research
agencies should be encouraged to insure widespread con-
sensus about the appropriate level and distribution of
research effort. Even so, it should be kept in mind
that the practical application of research results re-
quires a lengthy period of time and caution should be
exercised with respect to over—optimism about research.

Policy decisions that involve the allocation of scarce
medical resources for the saving or prolonging of rela-
tively few lives deserve thoughtful deliberation at the
time they are made. Ideally, the Congress is where such
deliberation should occur when the allocation of federal
government resources is involved. If such issues are too
difficult for thorough, deliberate consideration by a
legislative body, however, alternative institutional
mechanisms for considering the manifold implications of
these difficult allocative issues should be considered.



45

NOTES
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