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INTRODUCTION

Uremia, or end-stage renal disease, i3 rssponsible for significant patient
morbidity and mortality in the United States, Uremia respects neither

age, sex, race, nor socioeconomic background, Although precise figures are
not available, it is estimated that 10,000 patients die each year even with
treatment modalities available, This lack of availability of care is not
restricted to any specific geographic or ecconomic group. This seems to be

a deplorable situation when one considers the great advances made in the
management of end-stage renal disease., Now we have two complementary thera-

peutic approaches, i.e., renal transplantation and dialysis.

Unfortunately, because of a lack of adequate resources as well as a unifjed
plan to combat these diseases, there has been a great delay in the develop-
ment of centers for therapy. Therefore, it is essential that a plan be
formulated for a concerted attack on chronic end-stage renal disease, and
that technological advances be applied to all patients in need. Attainment

of such a goal would result in the rehabilitation of the manmy patients who

would otherwise be lost during their most productive years.

The National Kidney Foundation, under contract from the Regional Medical
Programs Service of the Department of Health, Education, and Welfare,
convened a committee selectad for their knowledge of the special problems
related to renal disease., The names and affiliations of the members of this
committee are listed in the appendix., In addition, a number of consultants
were called upon to review the final draft of this document. This committee
was charged with eataﬁlishing the criteria for optimal care for patieﬁts

with end-stage renal disease.



It became immediataly apparent that two important concepts would pervade this

document.

First, the ultimate care for patients undergoing hemodialysis or renal
transplantation requires highly developed medical facilities which are not
as yet available in many regions of the country. It is appreciated that
such facilities are not necessary for many patients who are undergoing hemo-
dialysis or who have a functioning transplanted kidney. This group of
patients can and should be cared for by the primary physician working in
concert with consultants whe have expertise in the many and varied aspects

of the management of patients with end-stage renal disease.

Secondly, an equally important concept deals with the integration and
coordination of delivery of care in an organized manner and to provide a
mechanism for the primary physician to have available multidiséiplinary con-
sultation and assistance., Such a system integrates patient referral, patient

registry, dialysis, organ procurement, transplantation, laboratory services,

and continued patient supervision.

With these concepta in mind, this report attempts to develop the guidelines
for a coordinated regional system capable of delivering optimal care to all
patients with end-stage renal disease, and, further, to promote an effective
planning document for different communities and regions to assess their indi-

vidual needs and effectively deliver high quality medical care.

While this document describes the necessary framework for an effective system,
it is not intended to explore in depth all the areas alluded to within the

system. -Plans are being developed to further elaborate and expand these
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guidelines to include other aspects of renal di#ease such as prevention,
diagnosis, and therapy., In addition, with the advent of newer knowledge |
and greater ekperienqe, siénificant advances will be made in our undgratand;
ing of diagnosis and management of patients with renal disease., As these
advances are made, more effective methods of caring for patients with renal
disease will be developed so that these guidelines will, by necessity, be

modified from time to time,

In conclusion, I would like to express my gratitude to all the members of
the committee and the consultants who gave so willingly of their expertise

and contributed so much of their time to complete this project;

DEFINITION AND IDENTIFICATION OF END-STAGE RENAL DISEASE

Irreversible, far advanced rendl failure, or so-called end-stage renal disease,
is defined as that afage of renal functional impairment which can no longer be
favorably influenced By conservative management and which‘requirea dialysis
(hemo- or peritone#l)‘or transplantation to maintain life and health. The

diagnosis of end-atége fenal disease may need to be established or confirmed

through:

A. The distinction between acute reversible renal 1nsuff1¢iéncy$ﬁhd chronic

renal disease,

B. The exclusion of certain chronic systemic or localized disorders of the
extrarenal or intrarenal vasculature, renal parenchyma or urinary

excretory system which might be corrected by medical or surgical treatment.



C. The observation and monitoring of the patient with progressive loss of
renal function from renal disease of known or unknown etiology, with
demonstrated failure cf the process to stabilize or improve despite all
reasonable and apprepriate therapy. To assist in a more uniform
description of pacienis with chronic rernal dizease, attempts should be
made to use the critaria recently develcped and subsequently modified by

the Council on the Kidney in Cardiovascular Disease of The American

Heart Assocciation (Appendix 1).

11I. RESOURCE CAPABILITIZS DESIRED FCR END-STAGE RENAL DISEASE

A. Background

The advances in madical kncwladge and the "hardware' of medicine now
permit utilization of renal transplantaticn and chronic intermittent
hemodialysis as estabiished therapy for chrenic renal failure., It seems
fundamental that the organization of a system of health care delivery

for patients with end-stage renal disease must permit effective manage-
ment of the patient's problem, the best possible expenditure of medical
resources, and the accurmlation of as rmuch new information and knowledge
as possible, Within any system designed to care for all patients with
terminal renal disease, it i3 apparent that various factors must be care-
fully considered during planning and the early implementation phases. The
need for appropriate public and professional awareness of the various
aspects of this system is of great importance to insure ease of access

to the system for a patient, as well as to insure the availability of
miltidisciplinary consultation tc the primary physician., In addition, to

insure continued optimum care for these patieats, a wechanism of review

should be implemented so that the various components may be reevaluated and
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FIGURE 1. Schematic representation of patient flow in the health care
. system for end-stage renal disease described within this document



replaced as newer concepts and modifications are introduced. Finally, it
is important to realize that many patients undergoing dialysis, or who
have a well-functioning transplanted kidney generally, can be cared for
by their primary physician, The in-depth expertise usually found in the
tertiary centers are actually required by only a few dialysis patients
and by those patients undergoing a renal transplantation. In the ensuing

sections, these aspects of this health care system will be described.

Planning and Determination of Need

The importance of the developmental aspects of an effective system for
diagnosis and treatment of patients with end-stage renal disease cannot
be overemphasized. Paramount among the considerations made in the
development of such a health care system should be:

1. The determination éf the potential patient population and region
to be served.

2., The evaluation and appraisal of those resources currently available
to the renal team and the primary physician.

3. The determination of the number, type, and location of facilities
needed for optimal patient care.

4, The éffectiveness of treatment in terms of patient rehabilitation
and restored productivity.

5. The development of an effective information and communications system
to assist in accomplishing goals 1 through 4, A registry and use of
common classification and data collecting system in selected areas of
q1seﬁse reporting will greatly improve disease classification and .

treatment evaluation.



C. Resgsources Desired for End-Stage Renal Diseage

1,

Primary Treatment and Diagnostic Centers

The primary treatment and diagnostic center will be the local physician
whether he be a family practitioner, an internist, a pediatrician, a
nephrologist, =stec, Fe will be in many instances the physician who

was first consulizaed by the patient with end-staga renal disease, This
physician will te responsible for (1) the primary evaluation,

(2) the initiation and the followup of all diagnostic procedures, and
(3) the initiaticn of appropriate therapy. However, if it is the
opinicn of the primary physician that adequate diagnestic and treatment
facilities are nct immwediately available, he will be in a position to
refer the patient to apprepriate dlagnostic and/or treatment facilities,
Depending upon the individual situation, this way be the secondary or
tertiary center, The development of the capacity to include the

primary physician as a member of the Health Care Team is most important.

The two therapeutic modalities requiring more complex facilities are
transplantation and hemodialysis, The former, because of its nature,
requires thz services of the full Health Team and as such should be
confined to tertiary centers, The latter, however, ranges in com-
plexity from dialysis, in the immediate post-rransplant period
requiring tertiary facilities, to the stable, medically well, and
sociopsychologically rehabilitated individual dialyzing himself at

home with the essistance of a companion.



7

Certain geﬁeral principles must govern the care of a dialysis patient
~as he becomes 111 and requires hospitalization, moves in and out of a
transplant program, or as his needs change from time to time for mére
or less complex facilities, At any one point in time the goal is to
secure optimum care commensurate with the patient's medical, psy-
chological, sociologicél, and economic needs., Ideally, the least
expensive, most "normal’ type of settihg for treatment consistent
with medical demands should be available, For this réason, multiple
steps away from the most complex (most expensive and personally threat-
ening to the patient) faéility are required in his health care system
in order to permit ready movement up and down the scale as his medical

condition warrants,

To facilitate patient movement, cooperation and communication between
‘all componenfs is mandatory. That i3, every patient must have a |
‘clearly delineated course open to him which permits movement to the
most complex medical capability as the need arises and insures his
ability to move back. This requires one physician to be responsible
for the general health care of the patient, who is knowledgeable
enough concerning dialysis and transplantation to recbgnize the neéd
of the patient for a more complex treatment facility if and when the
need arises., In addition, the physician must be involved in the |
system to such an extent that he will be able to secure this care.

In less populous areas, this phyéician must/be the primary physician.
In more populous areas, it is likelyhihat the combinéd effort of a
primary physician and nephrologist, or the latter alone, will assume

this role,



Secondary Treatment and Diagnostic Centzrs

The secondary treatment and diagnostic centers refers to the local
general hospital that will be in the position to provide more
definitive diagnostic and treatment rescurces. Trese centers may
also have tha capabilities to provide conservative management of the
patient with terminal renal disease with appropriate nutritional and
madical prcgrams, Furthermore, these centers may bave the capabili-
ties to provide the patient with chronic maintenance dialysis in a
setting that will permit continued care by the primary physician as
well as optimal rehabilitation., It should be anticipated that there
exist communicaticn ties between the secondary treatment center and
the tertiary center for purpeses of providing transplantation, as
well as additional consultation if needed. The compesition of

secondary centers should include an intagrated Health Care Team,

congisting of:

a., Medical services

(1) Primary pnysician

(2) Consulting nephrologist

(3) Consuliting urologist

(4) Consulting transplant surgeon

(5) Consulting radiologist

(€) Consulting pathologist

(7) Consulting psychiatrist or psychologist

b. Other health professionals

(1) Nursing service

(2) Social service workers
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(3) Vocational rehabilitation

(4) Nutritionists

(5) Technical personnel necegsary tc operate
special units or facilities

c. Special units or facilities

(1) Capabilities to perform chronic maintenance hemodialysis
as needed to deliver optimal care to patients with end-
stage renal disease within a specific area. This may
include capabilities in home or self-care hemodialysis
training, limited care dialysis, and backup in-hospital
dialysis for patients requiring hospitalization.

(2) Organ procurement and preservation facility in support of
the regional procurement-preservation ﬁrogram is desirable,

(3) An information and communications system linked to the

regional system is necessary.

Tertiary Treatment and Diagnostic Centers

The purposes of the tertiary center should be (1) to provide capabili-
ties in transplantation, and (2) to be available for consultation,
when necessary, to the primary physician and/or the secondary center

to assist in the optimal management of the patient with end-stage renal

disease.

Since patients with end-stage renal disease may have complex medical
problems with multisystem involvement, the tertiary centers providing

transplantation as well as consultation should have available broad



capabilities in medicine, surgery, and related subspecialties.

Composition cf such a tertiary center might include:

a,

b.

Medical services

Department of Medicine with a Division of Nephrology
Departrzent of Pediatrics with a Division of Nephrology

Departmeni of Transplantation or Department of Surgery

Department of Radiology with an associated Division of

Depariment of Pathology with special capabilities for

interprating kidney tissue by light, fluorescence, and

Department of Clinical Pathology or of Laboratory Medicine
(or otherwise structured) with capabilities in Clinical
Pathclegy, Microbiology, Virology, Immnology, Hematology

and Cosgulation, Blood Banking, Chemistry, and other

Department of Psychiatry with an affiliated Clinical

(1)
(2)
(3)
with a Division of Transplantation
(4) Department of Urology
(5
Nuclear Modicine
(6)
electronmicroscopy
(73
diagrnostic laboratory services
(8) Department of Neurology
(9)
Psychology Service
(10) Department of Physical Medicire
Other health professionals

(L)
(2)

Department of Nursing

Saction of Social Service

10
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(3) Section of Vocational Rehabilitation

(4) Section of Clinical Dietetics

(5) Technician services in various diagnostic and laboratory

areas

c. Special units or facilities

(1) Transplantation Unit and/or Intensive Care Ward

(2) Transplantation Clinic (may be separate from, or part of,
the Renal Clinic with a transplant-dialysis consulting
group)

(3) An In-Hospital Diélysis Program in association with, or as
part of, the Transplant Unit

(4) An Artificial Kidney Complex

(5) Renal/Transplantation Clinic

(6) Laboratory for special procedures relating to diagnosis
of renal and electrolyte abnormalities

(7) Renal Physiology and Nephrology Research Laboratory

(8) Blood Bank, Tissue Typing, and Clinical Immunology
Facility in support of Transplaht Unit capable of
measuring lymphocyte antibodies (tissue typing may

be regional)

(9) Organ Procurement dna Preservation Facility and Service
in support of Transplant Unit (This could be on a
regional bagis,)

(10) An Information and Communications System with linkages

to various dialysis facilities in its region
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Role of the Profeasional Services

Advances in the management of patients with chronic renal disease have

resulted primarily through application of fundamental knowledge gained

in many disciplines including renal physiology, pathology, immunology,

pharmacology, and bicchemistry.

Capabilities of professional services in

a tertiary treatment center should include:

1. Department of Medicine

a, Full-time clinician-teachers with inpatient and outpatient

facilities necessary for the care of patients with a wide variety

of medical and surgical probleums,

b. A Division of Nephrology with broad capabilities which might

include in addition to the above:

(1) The availability of a faculty trained in renal physiology,

(2)
(3}
(4)
(5)

(6)

(7)

pharmacology, pathology, biochemistry, immunology, and

water and electrolyte metabolism at clinical and laboratory

levels

A nephrology research laboratory

A research training program in nephrology

Residency and fellowship program in nephrology
Laboratory for special procedures relating to diagnosis
of renal and electrolyte abnormalities

A renal clinic for consultations and management of

complex problems in renal and genitourinary medicine

An artificial kidney complex
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2, Department of Pediatrics With a Diviéion of Nephrology

Children who have end-stage renal disease face the following special

problems :

a.

Ce

d.

,e'

f.

‘The diseases leading to renal failure often stunt growth and

impair development, For that reason, earlier détection of
children who might develop renal'fﬁilure is important.
Transplantation is a goal in therapy in the case of virtually all
children. Eollowing transplantation, however, both growth and
development (social, not intellectual) may be modified.

For these reasons, and because dialysis also is associated with
less than optimal growth, dialysis and nutrition supervision in
children must be especially comprehensive.

Children are dependent members of a family, competing with other
members of the family for resources of time, money, gnd

energy. Their disease should have fhe least possible adverse
effect on other members of the family.

Becaugse children, by definition, are affected prior to éompletion
of their maturation, and because an increased life expectancy is
a rational goal‘for all, the followup care into maturity must be
continuoﬁs and comprehensive.

The number of children so affected is probably limited to 400-600

new cases a year in the United States.

For these reasons, the organization of centers for children under the

care of a 'renal failure' pediatric nephrologist will differ both in

design and delivery system, and in the number required. Transplanta-

tion of children should be restricted to those transplant centers
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having a Pediztric Renal Failure Unit or to a center with a qualified

pediatric naphrologist who can coordinate care with a Pediatric Renal

Failure Unif and its information systzm,

Department of, or Division of, Transplantation

Centers performing transplantation should have a separate Department
or Division of Transplantation headed by a transplant surgeon. The
trangplant surgecn, whose basic surgical training may be in general
surgery, urology, vascular surgery, etc., must have special training
and competences in transplantation medicire and surgery, as well as a
full-time commitment, Another surgeon, whose basic.training may be in
one of the areas enumerated above, should be a member of the team on
at least a 50-percent basis (see Secticn IV,C,4). In addition, the
transplantation program must have ready access to those various com-

ponents, such as tiszsue typing, organ procurement, etc., as subse-

quently outlired in the section on transplantation.

Department of Urology

The participation of a urologist is necessary in the diagnostic

evaluation and assessment of the patient and for the development of
medical and surgical treatment regimens for renal and genitourinary
problems. Mcreover, the expertise of the urologist is nécessary for

the care of the patient who has a disorder of the bladder or collecting

and drainage system,
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Other Professional Services and Their Roles in

the Tertiary Center

The evaluation of patients with impaired renal function requires the
expertise of the adult and pediatric nephrologist and urologist with
strong support from colleagues in multiple disciplines in clinical
and laborétory medicine. Complexities of techniques and technology
alone require that many specialized facilities be developed in other
departments., It is understood that any minimum criteria for specific
services must be regularly reviewed so that any demands which are

restrictiye or archaic may be deleted.

Accordingly, these professional services for end-stage renal disease

patient care might include:

a., Department of Radiology With Capabilities in Nuclear Medicine

(1 Personnel

(a) Full-time coverage by Board-certified radiologist(s)
and specialists in nuclear medicine

(b) Residency training program in radiology

(c) Professional and technical personnel skilled in special
procedure radiolbgy and nuclegr medicine, particularly
as related to the renal and genitourinary systems,
cardiovascularlhemodynamics, and angiography

(2) Facilities as required to accomplish:

(a) Radiologic studies such as roentgenograms of the chest,
4 .
abdomen, excretory urography, nephrotomography, and

retrograde pyelography
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(b} Mobile chest and abdominal roentgenograms
(¢) Laminagraphy
(d) Visceral angiography
(e) Cine cystoqrethrography and other procedures

requiring cine capability

(f) Pluorovscopic facilities to support percutaneous renal

biopsy activities

(g) Renal scans and rapid sequence scintiphotography

(h) 1Isotope renography

(i) Radioisotope renal function testing

b. Department of Pathology

(1) Personnel

(a) Full-time coverage by Board-certified pathologist(s) with
at least one member with special knowledge of renal
diseases

(b) Residency training program in pathology

(c) Professional and technical personnel skilled in special
procedure pathology, particularly as related to the
renal and genitourinary systems

(2) Facilities as required to accomplish:

(a) Morphologic and histologic studies of renal tissqes;
Electronmicroscopic examination of renal tissue, as
indicated, must be available.

(b) Necropsy examination of human and animal tissues

(c) Experimental pathology laboratories sufficient to sup=~

port research studies on cells, tissues, or whole animals
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Lo » ¢, Department of Clinical Pathology or of Laboratory Medicine

(1) Personnel
(a) Full-time coverage by a Board-certified clinical
| pathologist or other individual(s) legally qualified

to operate such a laborato;y. The laboratories involved
must meet qualifications of State and Federal licensing.

(b) Full-time coverage by other specialists in clinical
pathology or laboratory medicine including specialists
in microbiology, virology, coagulation and special
hematologic disorders, nuclear medicine, and other sub-
spécialty laboratory areas likely to be required in renal
and genitourinary medicine.

(c) Residency or graduate training programs or both in the
vari?ms disciplines of clinical pathology or laboratory
medicine, |

(2) Facilities as required to accomplish:

(a) Routine hematology, urinalysis, serology, blood bank
procedures, routiné chemistries, and certain other
laboratory procedures commonly required in a nephrology
center | |

{b) . Cultures for aerobic and anaerobic oréanisms and anti-
‘biotic sensitivityvtesting

(c) Radioimmuno assay (e.g., angiotensin and parathyroid

hormone)

.
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(d) Tissuve culture for routine viral studies, comp lament
fixation test, and other related studies
(e) Special coagulation studies and other aspects of
specialized hematology
(f) Morphologic and histologic examination of tissue at a
ight and electronmicroscopic level with immunofluor-
escent studies (might preferably be accomplished in

the Department of Pathology, as defined earlier)

Department of Nursing

For an effective program, active involvement of nurses with
specialty training in the care of adult and pediatric patients
with end-stage renal disease is essential.

Nursing participation in dialysis ard transplantation units is

mandatory for effective operation of these units.

Supporting Resources

Institutional capabilities in neurology, psychiatry, clinical
psychology, immunology, rheumatology, cardiology, genetics,
nutrition, infectious diseases, physiology, pharmacology,
ophthalmology, radiation therapy, and in the various surgical,
pediatric, and medical subspecialty programs should be available.
Indeed, professional personnel and facilities for neurologic
studies (to include electroencephalography and electromyography),
psychiatric and psychological evaluation, and other aspects of
overall patient investigation and management must be available to

the medical and surgical renal team as part of the overall institu-

tional commitment to a center for the care of patients with end-stage

renal disease,
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Resource Coordination and Communication

Integration of the primary professional services in medicine, pediatrics,
urology, and sutgéry with the primary phfsician and nephrologist will
assure consultation in all instances where renal failure is to be
managed by dialysis or transplantation, This will provide the best

therapeutic approach for the patient, as well as permit interdisciplinary

- planning for immediate and long-term management of the patient and appro-

priate use of facilities and medical manpower in the secondary center and
the tertiary end-stage renal disease center, In addition, because of the
complexities of treatment programs, requirements for the processing of
large volumes of data and the necessity of close and careful communication
between thg staff of the tertiary center, the secondary center, and the
primary physician, each region should have available;a system for informa-
tion atdtaée and retrieval which might be a part of a national network.
The development of such a renal registry for all patients with end-stage

disease could assist in the daily management of the patient, in the

monitoring of ongoing programs, in planning for new and developing pro-

grams, and in more effective and rapid distribution of information and

‘knowledge valuable in program development and operation. In additionm,

this system would be used as the source of information for patients
awaiting transplantatfon within a region. Specific_effofts should be
direéied toward the de§elopment of a national communications linkage as
it relates to all patients with end-stage renal disease, in order to gain
maximum utilization of ﬁedical infbrmation_éenerated by these programs
and to 1n§ure that ;atients awaiiing transplants wiil réceive matched

kidneys.
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F. Evaluation of Quality of Care

The evaluation of a regional health care delivery system for patients with
end-stage renal disease 1s necessary. A system of ongoing and/or periodic
asgessment of the various components of a regional program in terms of
resources and performance must be established in order to disseminate

to all regions, information concerning the highest standards in any

region in the country. The mechanism employed to assess and review the
resources and performance should be in the hands of a national kidney

commission representative of both the academic and practice communities,

IV. THERAPEUTIC RESOURCES FOR END-STAGE RENAL DISEASE

A. Adult Hemodialysis Resources

1. General Considerations

a. The three majer operating components of a complete hemodialysis
program include:

(1) A self-dialysis training program for training patients to
dialyze themselves either in the home or in a limited care
dialysis facility.

(2) A facility to provide followup support for self-dialysis
patients, including backup dialysis and source of supplies
and ejuipment maintenance, and to provide maintenance dialy-
sis for patients who are not trained in self-dialysis.

(3) An in-hospital dialysis program to provide dialysis to any
patient who requires hogpitalization and must receive

maintenance dialysis at the same time,
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Since a hemodialysis program must have the three major components,
and since each component is expensive to establish and operate, it
1s mandatory that hemodialysis programs be organized and operated
on a fegional basis and that the region to be served be adequate
in population to provide enough patients to fully utilize the
services of the program. Regionalized coordination of hemodialy-
sis programs is essential in order to avoid both costly duplica-
tion on the one hand and gaps in service on the other. Regulations
for the licensing, certification, or approval of all hemodialysis
facilities should.be established and, further, should be subject
to periodic review,
The actual composition, organization, anl operation of a regional
dialysis program will vary depending upon the region being served.
Furthermore, the type and scope of operation of the individual
facilitieé which make up a regional program will be var;ed and
evolving. Indeed, new types of facilities are being created as
dialysis technology continues to evolve and 1ﬁprove.
" In terms of cost, it is important to understand that ﬁhe actuai
cost of a.dialysis is far cheaper in the home than anywhere else.
"If the cost of a dialysis in the home = X, then the cost pf self-
dialysis in a limited ca;; facility = 2X to 4X; in an affiliated
hemodialysis ﬁraggam = 4X to 6x;vand the cost of a dialysis
1n-hosp1ta1 = 6X tb 10X or more. At the same time, a given patieht,
begause of medical and/or social reasons, may require a certain type
of dialysis and be ﬁarmed if forced to accept a less expensive type.
Hence, the type of dialysis provided a given patient must be

determined by the phyéician in charge. However, depending on the
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local situation, a large number of patients cculd be on home

dialysis, Also, there is a substantial group of patients not on

home dialysis who coculd be dialyzing themselves in a limited care
facility.

Because a rcutine hemodialysis carried cut either in a limited

care facility or in the home does not require the presence of a

physician, certa2in special problems exist relative to establishing

equitable physician professicnal fees for maintenance hemodialysis.

Physician fees for the supervision of patients undergoing mainten-

ance dialysis should directly relate to the professional time

expenditure,

f, Techniques now have been developed for using special forms of
peritoneal dialyszis for long-term maintenance.of patients with
end~stage kidnay disease, However, since the techniques are not
yet fully evaluated or generally available, the guidelines in this

document are applicable only to hemodialysis.

2., Classification of Prograws and Facilities for Hemodialysis

a, General considerations

(1) A ccmplete hemodialysis program must provide a wide diversity
of services which range from hemodialysis of a critically ill
patient in an intensive care unit to the maintenance of hemo-
dialysis equipment in the patient's home.

(2) Since regular maintenance dialysis does not require hospitali-
zation, all hemodialysis facilities other than those require&

for in-hospital dialysis should be lccated outside the
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Qé¥ expensive, active bed area of a hospital and may be
geographically separate. They should be administratively

and financially independent of a parent hospital so that

fhe high overhead of the ho§pita1 does not raise the cost

of dialysis in the facility. .
(3) Since in-hospital dialysis is the most expensive and least

frequently used type of dialysis, and since Ehis type of

dialysis must be available 24 hours a day, 7 days a week,

hospitals which can provide this service should serve large

areas of population, Whenever possible, the regional kidney

transplant program should be located in the same institution,

b. An artificial kidney complex

(1) General Considerations

(a) The organizational and operational complex of any complete
hemodialysis program, as previously defined in
Section 1V,A,1l, shall ba designated as the artificial

: kidney complex,

(b) An artificial kidney complex may be part of a secondafy

| and/or tertiary center or an independent facility.
However, in the latter situation, it must be closely
associafed with an in-hospital dialysis program so that
its patients can be dialyzed in-hospital when necessary.

(c) The various components that make up an artificial kidney

complex may be located in geographically separate areas

or even in geographically separate institutions, provided
a clearly delineated plan of integrated operation of the

) ~ various facilities is in existence. This plan should be
a matter of public record. ’



(d) ‘Th2 medical director of an artificiel kidney complex

shall be an experienced nephrologiszt, An organizational

structure of the center's program delinesating the pro-
P g P

gram director's and the program members' authorities

and responsibilities and their places in the institu-

ticn's organizational structure should be provided,

The other professional personnel necessary for function-

ing of the various components of the artificial kidney

complex are described in their respective sections.

(e) It chsuld be the responsibility of the staff of an

artificial kidney complex, in conjunction with the

tertiarv center, to develop a resnal registry to record

all patients with end-stage renal disease (see IIIL,E,

Rescurce Coordination and Communication).

(f) The artificial kidney complex shall be responsible to

clearly delineate the commitment of this facility to

the continued optimum care of the patient requiring

hemodialysis.,

{(2) Functional Components

(a) A self-dialysis training program

_1.-.4

[,®)
.

The purpose of such a program is to train patients

and their companions in the technique of self-dialysis,
After completion of training, the procedure would

be performed either in the home or in a limited care
facility.

Any self-dialysis training program should be coordi-

nated with and under ths surveillance of the arti-

ficial kidney complex to assure the highest standards
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of care for these patients and to provide in-center
or in-hospital dialysis when required, There should
be . documentation of the cooperative arrangements

with the artificial kidney complex in the region.

Self-dialysis training programs should be staffed by

Jw
L ]

physicians, nurses, and technicians who are trained
and/or experienced in dialysis techniques.

(b) A limited care dialysis program

1. The basic concept of limited care dialysis is to
provide dialysis in a low-cost area, utilizing an
absolqte minimum of professional support,

2, Thelﬁatient on limited care dialysis might be
trained to dialyze himself without specific profes-
sional support in this low-ﬁvérhead unit,

3. Limited care dialysis provides an inexpensive substi-

tute for home dialysis to be used by patients who

cannot dialyze at home for one reason or another,

4. A limited care dialysis facility can be located
‘almost anywhere, inclﬁding a vacated storefront or
a trailer parked near a hospital. Mobile limited
care unitéﬂcan move through rural areas servicing
patients on a regular schedule,

- 5. A limited care dialysis program should be coordinated

with the attifiéial kidney complex to assure the

highest standards of care for these patients and to

provide in-center or in-hospital dialysis when required.

There should be documentation of the cooperative

arrangements with the artificial kidney complex in
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the region, and this should be a matter of

public record,

Staffing of a limited cars facility can be by the

o

patients themselves or with a minimum of technical
kelp, although supervised by a responsible neph~
rologist,

An in-hospital dialysis program

An in-hospital dialysis program should function primarily
as a supporting service to the transplant program and/or

as a backup program for hospitalized patients who usually

are dialyzing at home or in a limited care facility.

c, An affiliated hewmodialysis program

(1) General Considerations

(a)

(b)

Any hemodialysis program that does not offer the full
gamut of facilities and services ocutlined for the
artificial kidney complex 1?3)(a)——(c), abovg7 shall

be designated an affiliated hemodialysis progran.

An affiliated hemodialysis program shall be accredited

to perform only those services for which it was estab-
lished,

The working relationship which must exist between the
affiliated unit and the parent artificial kidney complex
shall be fully documented as part of the ongoing accredi-

tation procedure. This affiliation should be a matter of

publiec record.
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d. An in-hospital dialysis program

(1) General Considerations

(a) An in-hospital dialysis program should be located‘in a

secondary or tertiary center capable of evaluating and

treating patients with all ;ypes'of renal disease,

(b) In-hospital dialysis should be provided in a special
facility created for that purpose or by moving the hemo-
dialysis equipmént to the bedside of the patient when
considéfed medically necessary.

(c) An in-hospital dialysis program should function primarily
as a supporting service to the transplant program and/or
as a backup program for hospitalized patients who usually

are dialyzing at home or in a limited care facility.

3, Services of Programs and Facilities for Hemodialysis

a, In order to maintain the highest'staﬁdards of care for patients

undergoing chronic hemodialysis, the artificial kidney complex

shall provide the following:

(1) The establishment of a formal review mechanism for the
evaluation of suitable candidates for chronic hemodialysis,
including primarily medical, but also social, and psychiatric
evaluation, either &irectly or from patient records, and a

- followup of patient experience;
(2) The establishment of a formal review mechanism for the

evaluation of suitable candidates for homotransplantation.

(3) The artificial kidney complex shall be responsible to

cleafly delineate the commitment of this facility to the con-

“tinued optimum care of the patient requiring hemodialysis.,
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(7)
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Suggested guidelines in choosing patients fcr hemodialysis

and transplantation should be available to all primary

physicians as well as to nephrologists and other members

of the Eealth Care Taam.

Appropriate outpatient facilities for followup of patients

on limited care and home hemodialysis,

Consulitative services to affiliated hemodialysis programs

in a broad scope of mattars related to chronic dialysis,

including equipment selection, operation and maintenance,

patient managewent, and patient training and rehabilitation.

Treatment service capabilities shall include:

(a) Blocd access (cannulas or fistulas), surgery and recovery

(b) Maintenance dialysis of patients who cannot dialyze
themselves, and backup dialysis for patients at home or
in limited care facilities

(c) Home dialysis training and supervision for patients and
their families

(d) Followup of patients in affiliated programs, limited
care units, and home, as indicated

(e) Laboratbry'facilities with necessary tests to evaluate
and manage patients undergoing chronic maintenance
hemcdialysis including immunological facilities

(f) Vocational counseling and guidance for training,
appropriate to the age and skills of the individual

(g) Education and training of medical and paramedical staff,

and, when indicated, the patient and his family
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(h) Collaboration and coordination with affiliated arti-

ficial kidney programs

(1) Affiliation with a renal homotransplantation program

and its associated immunological laboratories

b, A aelf-dialysis traihing program shall provide:

(1) A training program that is capable of providing the patient
with the complete breadth and depth of knowledge and confi-
dence necessary for successful self-dialysis at home or in a
limited care‘facil;ty.

(2) A program of periodic review-and updating of the patient's
competence,

(3) The social and psychological supporting services which are

£ . essential to initial and long-term adjustment to home dialysis.

{(4) Adequate capability for emérgency servicing of equipment and

‘preventive maintenance to minimizé breakdowns,
(5) Up-to-date information on the best sources of hemodialysis

supplies and drugs for self-dialysis.

c. A limited care dialysis program shall provide:

(1) The space and equipment for dialysis with the assistance of
technical personnel or for self-dialysis with the assistance

of family or friend.

(2) Since the chief reason for the existence of a limited care
facility is to provide an inexpensive substitute for home
hemodialysis, all other services should be provided through

an artificial kidney complex.
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An affiliated hemodialysis program shall provide only those

services for which it is accredited to provide. All other

services shall be provided by the sponsoring artificial kidney

complex,

In-hogpital dialysis programs should provide:

(1) Bemodialysis to all patients who require hospitalization.
Even though there may be a separate in-hospital dialysis
facility for backup dialysis of patients on chronic dialysis,
the program should have the capability of providing acute
hemodialysis at the bedside in certain other designated
areas of the hospital, such as the intensive care unit or
a transplantation unit,

(2) The full gamut of diagnostic and therapeutic services that

are required to diagnose and treat any hospitalized patient

with renal disease,

B. Pediatric Hemodialysis Resources

1. General Considerations

a,

The incidence and problems of end-stage renal disease in the
pediatric population is considerably different from those seen

in the adult population, Therefore, the hemodialysis resources
necessary for treatment are different and should be carefully
planned based upon the population to be served as well as existing
pediatric treatment facilities within the region. On the basis

of present experience it can be estimated that one center providing
comprehensive care for end-stage renal disease in children could

effectively serve the needs of a population of 5-10 million.
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b. The treatment facility for children in renal failure shbuld
ideally be located in a tertiary center which has an active

program for management of renal failure in adults. Some programs

have been developed or may be developed in the setting of a
children's hospital, Strong working ties with proximate tertiary
centers with programs for adults and the provision of all of the

supportive departments and services described below are desirable.

2. Classification of Programs and Facilities for Hemodialysis of Children

a, General considerationms

(1) Although one comprehensive treatment facility cou{§ serve a
described region, every effort should be made to develop
integrated programs with secondary or satellite centers in

é ‘ physically separate medical centers in Fhe region where spe-
cial expertise in diagnosis and managemént of pediatric renal
disease exists., These secondary centers should possess the
capability for diagnosis and management‘of chronic renal dis-
ease iﬁ children, including peritoneal dialysis, but would not
have the capability for chronic hemodialysis and transplanta-
tion., They should serve as feeder satellites to the tertiary

center and participate in management and follaﬁup of the

successful transplantation.

b. Tertiary pediatric hemodialysis complex
(1) This center will have a similar description, as outlined in
1V,A,2b(1) and 3a. In addition, since this facility deals -

primarily with children, specific additional characteristics

e | are mandatory, as outlined below.




(2)

3

4

(5)

(6)

Services

In order
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The ability to assess the physical and emotional growth and
development in the patient, and to evaluate the effects of the
illness and its treatment on the family structure, and to
develop effective means of dealing with these complex prob-

lems.

The ability to provide acute and chronic dialysis and general
pediatric support to an affiliated transplantation program,
and to assist in the evaluation and management of children
after transplantation, with particular regard to growth and
development, social, psychological, and educational problems.
The ability to provide ccnsultative service and continuing
education to referring physicians and secondary resources of
the child's care,

The ability to serve as training resourcas for all levels of
health personnel involved in the center's programs.

There should be ideally two or more pediatric nephrologists
having 2 or more years' training in the diagnosis and care
of children with renal disease who are responsible for the

operation of this facility,

to maintain the highest standards of cars for children

undergoing chronic hemodialysis, the regional pediatric hemodialysis

center shall provide similar services as outlined under the artificial

kidney compler services 13V,A,3a (10517.
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C. Transplantation Resources

1. General Considerations

‘a. Renal transplantation is defined as transplantation of a kidﬁey

from one individual to another. The kidney to be transplanted
may be obtained from a living or cadaveric donor., Insofar as
possibie,'transplantation should be effected on the basis of
histocompatibility and the matching of major blood groups, and

not performed when the crossmatch is positive,

b. The major criterion for designating a kidney transplantation
center shall be its demonstration of potential ability to attr;ct
patients in sufficient numbers to maintain the competent expertise
demanded by a superior program. A transplant center would qualify

(;;‘ if any one of the following situations existed:
(1) The center should have the capability within 1 to 2 years of
performing 50 or more kidney transplants per year. A center
that has performed more than 50 transplants in the preceding

year would be 1unedigte1y designated as a transplant facility.

If a center cannot demonstrate its potential of performing 50
§r more transélants'per year, it can qhalify'if it satisfies
one of the following additional criteria.
{(2) It must serve exclusively a.population base of at least
~two willion,
(3) 1If located within 50 miles of another centér, as defined under
(1), above; it must serve exclusively a pdpulation base of at
least two million, or the combined population of the metro-

. , politan area surrounding the two centers wust exceed

four million,
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(4) 1f a center has satisfactorily demonstrated an outstanding
reseasch capabillity in the field of transplantation or
would be located in a geographic isolated area (i.e., Rawaii),
it could qualify as a transplant center.

(3) 1If the transplantation program is part of a total program
specifically caring for children with end-stage renal dis-

ease and serving a population base, as outlined,

2, Essential Requirements

a,.

The renal tranaplant center shall be located in a general hospital,
providing all the diagnostic and treatment facilities for patients
with all forms of kidney disease, including general medical, both
adult and pediatric, immunological, anatomic and clinical pathology
surgical, urological, and radiological services, as needed.
Operational integration or affiliation with a tertiary center or
igs equivalent is necessary to assure the availability of the full

gamut of required consultative services.

Renal transplantation centers serving children shall have pediatric
facilities as previously described within Section B. Such
standards shall include the availability of a Board-certified
pediatrician trained and experienced in pediatric nephrology

assisted by a pediatric surgeon or urologist to supervise those

pediatric cases.

Each renal transplantation center must have acute hemodialysis
facilities to assure that all patients requiring dialysis prior
to surgery or upon rejection of a donor kidney will have such

treatment available to them.
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Each renal transplantation center will have the capabilities of

d.
providing chronic hemodialysis within the institution, or have
arrangements with qualified chronic hemodialysis units, to assure
that those patients accepted for renal transplantation, who
subsequently require chronic hemodialysis, will have such treat-
ment available to them.

e. Accreditation of tertiary center by the Joint Commission on
Accreditation of Hospitals is necessary for approval of the trans-
plant center,

f. Each transplant center shall have two-way access to the informa-
tion/communications system,

Services

a, The transplant center should have a committee with the chief of
the transplant service as its chairman to supervise all renal
transplantation activities in the ingtitution.

b. Diagnostic and treatment facilities for chronic renal disease, as
outlined in previous sections,

¢. Consultative services to provide care for all problems related to

transplantation and treatment of patients with end-stage renal
disease, as outlined in Section III,C,D,E,F. In addition to the
Professional Services as outlined, a transplant center should
have ready access to the following:

(1) Tissue typing laboratory sfaffed by appropriately trained
technician (supervised by a physician), with appropriate
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(2)
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space and resources to perform required histocompatibility
testing and crossmatch,

An organ procurement system supervised by a surgeon capable
of procuring adequate number of organs for the transplant
program,

An organ preservation program, The basic requirements should
include at least one pulsatile perfusion apparatus or other
equipment of proven merit, and a technician capable of
preparing a donor kidney for placement on the preservation
apparatus, In addition, appropriate space should be

available for maintenance and storage of equipment required

for this function,

Staff Requirements
a, Medical
(1) This department of transplantation should consist of a minimum

(2)

of one full-time surgeon (he may be a general surgeon or
urologist) and another surgeon who is spending at least half
time participating in the care of transplant patients. They
should be Board-certified in theilr respective specialties.
They should provide evidence of special training and experi-
ence in appropriate aspects of transplant surgery to insure
high proficiency in renal transplantation.

The transplant surgeon should participate in both the short-
term and long-term post transplant care of the patient. The
general long-term care of the patient should be in the hands

of the patient's primary physician who, in most cases, will b

an internist or a general practitioner, or a nephrologist,
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The patient should be cared for, during early and late

. rejection, by a member of the team or the transplant surgeon.
Otber problems involving the patient, in which rejection is
not a problem, may be cared for by the patient's primary
physician.

(3) A nephrologist shall supervise the nephrology activities.

For facilities serving children, a pediatric nephrologist or
a pediatrician with experience and training in renal disease
shall be on the staff, available to provide care for children
with chronic renal disease, to participate in the selection
of children for renal transplantation, and to provide followup
care for patients treated by renal transplantation.

() A Board-cer;ified urologist must be available to participgte
bpth in the preoperative and postoperative surgical evalua-
tion and management of the transplant ﬁ;tient.

(5) Pathologists and other laborgtory scientists who are certified
in their respective specialties should supervise laboratory
‘opérations and coordinate theée operations so that they may
meet the needs of the clinical services promptly and effec-
tively, |

(6) Psychiatric or psychological consultati&n should be readiiy
available for support énd care of patients and families
‘undergoing sﬁch treatment, For the care of the pediatric

patient, a child psychiatrist or psychologist is essential,
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(7) Each center must provide in-house physician coverage during

the tiwe patlents are in the hospital. Centers may use the

services of residents as part of a regular rotation system

with other institutions.

b. HNursing

(1) Nurses participating in the care of patients undergoing renal
transplantation shall have special training, with emphasis on

the post-transplant care of the patient, Nurses caring for

patients requiring hemodialysis post-transplantation will be

required to be trained in hemodialysis procedures and tech-

niques, Nurses caring for the pediatric patients, in addition
to the above qualifications, should have specific training in
the care of the acutely ill pediatric patients.

(2) Professional nurses may be assisted by licensed practical
nurses and nurses’' aides,

(3) 1In-service education must be an integral part of the operation

of a transplantation unit.

¢. Technicians
Technician3s are frequently required to assist in the operation of

the organ perfusion apparatus as well as in preparation and main-

tenance of the artificial kidneys that may be used during post-

transplantation pericds.
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d, Social worker

Because of the intense social and emotional implications with

patients and families requiring services from transplantation

centers, social services should be available to assist during

all stages of care.

e. Dietitians

Dietary aspects of patients post~-transplantation shall be under
the direction and supervision of the primary physician working
with a professionally qualified dietitian meeting the American
Dietetic Association standards, with training and experience in

the management of therapeutic diets.

f. Vocational counseling

Vocational counseiing, or its equivalent services, shall be

provided by the Department of Rehabilitation.

g. Clinical and administrative personnel

Appropriate clinical and administrative personnel are required to
assure maintenance of records, keeping up the inventory, handling

vpersonnel, public relations, and to compile patient followup data.

S. Physical Facilities

a. Operating room which shall be equipped with necessary equipment to

accomplish transplantation performed on adults or children.

b. Provision shall be made for an intensive care unit, or an equivalent
services thereof, for a minimal of 72 hours following transplant

b surgery.
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Dialysis facilities for those patients requiring hemodialysis
post-transplantation. The dialysis facilities should conform

to the requirements described in the section dealing with

hemodialysis,

Outpatient service shall be provided for the post-transplantation

patients,
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APPENDIX I

CRITERIA FOR THE EVALUATION OF THE SEVERITY OF ESTABLISHED RENAL DISEASE

CLASSIFICATION OF SIGNS AND SYMPTOMS BY SEVERITY

This clasaification is designed to describe the severity of the clinical
manifestations of renal disease which are displayed by the patient. The
patient should be placed in the highest Class whose criteria are fulfilled,

Cl#ss I:
(a)
(b)
(c)
(d)
(e)
(f)
Class 1II:
(a)
(b)
(c)

)
(e)

‘Class 111:

(a)
(b)
(c)
(d)

(e)
Class iV:

(a)
(b)

(c) .

@

Class V:

Requires (a) plus one or more of (b) through (f):

No symptoms directly referable to renal disease
Fixed proteinuria (>>200 mg/24 hours)

Repeatedly abnormal urine sediment or bacteriuria
in properly obtained urine specimens

Demonstrable radiographic abnormality of the upper
GU tract

Hypertension attributable to past or active renal
disease

Biopsy-proven parenchymal renal disease

Any two or more of the following:

Symptomatic because of symptoms directly refer-
able to the kidney (e.g., hypoproteinemic edema,
dysuria, flank pain, renal colic, nocturia)
Radiographic evidence of osteodystrophy

Stable anemia attributable to renal disease
Metabolic acidosis attributable to renal disease
Severe hypertension (diastolic BP> 110 wm. Hg)

Any two or more of the following:

Symptomatic osteodystrophy

Symptomatic peripheral neuropathy

Nausea and vomiting without primary GI cause

Limited ability to conserve or excrete usual dietary
load of sodium and water; tending to sodium deple-

" tion, dehydration or congestive heart failure

Impaired mentation attributable to renal disease
Any two or more of the following'
Uremic pericarditis

Uremic bleeding diathesis
Asterixis and severely 1mpaired mentation, with or

~without convulsion

Hypocalcemic tetany

Coma



II. CLASSIFICATION OF RENAL FUNCTIONAL IMPAIRMENT

Exact classification (primary criterion) should be based on measurement
of the glomerular filtration rate (commonly approximated by the creati-
nine clearance) when possible, since the plasma creatinine concentration
may vary in the presence of muscular wasting and decreased creatinine
production, When clearance values are unavailable, the plasma creatinine
concentration (secondary criterion) may be used, but the subscript 'c"
should be added to the classification, e.g., Class D..

PRIMARY SECONDARY
Class A: GFR normal Serum creatinine normal
Class B: GFR reduced Serum creatinine normal to
50% 2.4 mg?,
Class C: GFR 20-507 of Serum creatinine 2,5-4,9 mg%'

predicted normal

Class D: GFR IO—ZOZ of Serum creatinine 5.0-7.9 mg%
predicted normal

Class E: GFR 107 of Serum creatinine 8-12 mg%
predicted normal

Class F: GFR 57 of Serum creatinine 12 mg%
predicted normal

I11. PERFORMANCE CLASSIFICATION

A description of what the patient thinks he is able to do and not what the
physician thinks he should be able to do.

Class 1: Capable of performing all his usual types of physical activity

Class 2: Unable to perform the most strenuous of usual types of physical
activity for that particular patient, e.g., sports activity,
fast walking, running, shoveling, lawn mwowing, etc.

‘Class 3: Unable to perform all his usual daily physical activities on
more than a part-time basis, e,g., household duties, employment,
driving an automobile, playing with children, etc.

Class 4: Severe limitation of usual physical activity., May need assistance
for some facets of self-care, i.e,, shaving, etc. Mentation may
or may not be impaired. May be confined to bed.

Class 5: Semi-coma or coma
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RMPS POLICY STATEMENTS

The major thrusts of the health manpower efforts of RMPS are related
to more effective utilization of existing manpower. Some of the ways
of accomplishment are through linkages of educational and health care
resources to make optimum use of limited resources and manpower;
regionalization of resources and services; updating of knowledge and
skills of health workers at all levels; redefinition of roles; expan-
sion of functions of existing health manpower; development of inter- .
disciplinary programs; attitudinal learning to overcome obstacles to '
changes in health care practices. In short, the manpower emphasis of
RMPS is primarily on continuing education as a process to affect the
manpower problem rather than on basic education to increase the man-

power supply. -

DEFINITION OF CONTINUING EDUCATION AND TRAINING

As an operational definition of continuing education, the following
has been accepted: "Those educational endeavors which are above and
beyond those normally considered appropriate for qualification or
entrance into a health profession or an occupation in a health
related field." Continuing education activities must not be designed
principally to qualify one for a degree, diploma or certification;
therefore, internship and residency programs have been excluded from
primary consideration. =]

Continuing education and training activities should lead to the
assumption of new responsibility in the already chosen career field,
update knowledge and skills in the chosen career or add knowledge
and skill in a different but basically related health field but not

provide for career change.

POSTITION ON BASIC EDUCATION AND TRAINING

Generally speaking, other agencies exist whose primary efforts are aimed
at supporting supply and training of health manpower at the basic and
post-graduate levels. However, because of the critical need in regions
for basic training support not usually available from other Federal and
non-Federal sources, Regional Medical Programs Service has developed
policy in three areas affecting support of basic training: (1) health
careers recruitment; (2) basic training in established allied health
professions; and (3) basic training for the development of new types of

health personnel.

(1) Health careers recruitment

i

RMP grant funds arz not to be used for direct operational grant
support of health cireers recruitment projects. Regions are



encouraged however, to use staff assistance to stimulate coopera-
tive efforts between professional associations, clinical resources,
educational institutions and other appropriate agencies to provide
new opportunities for recruitment into health careers. RMP funds
may also be used in planning health careers recruitment activities
as a part of and coordinated with the overall manpower strategy -

for the region,

)

(2) Basic training in established aliied health professions

A health profession will be considered established if a Board of
Schools of the AMA Council in Medical Education, or some similarly
recognized mechanism, has been set up to approve schools, outline
standards for admission, curriculum requirements and certification
procedures, and/or if definitive formal educational programs in the
particular health occupation have already been instituted in the
educational and training systems of hospitals, technical schools,
junior and senior colleges.

No RMP grant funds may be used for the cost of providing basic
education and training in established allied health professions

as defined above.

The use of professional staff assistance is encouraged as well as
direct support of special planning studies to simulate educational
institutions in conjunction with clinical resources’ to provide new
educational and training opportunities in established allied health
disciplines and to add new disciplines. :

(3) 3Basic training for the development of new types of health personnel

Grant funds may be used for innovative training approaches and the
development of new types of health personnel or new arrangements

of health personnel to meet the Region's goal of improved patient :
care for those suffering from heart disease, cancer, stroke or '
related diseases. Some of these activities may fall into the

category of basic education.

Training of new types of health personnel is defined as that
training which relates to newly developing technologies of new
modalities of diagnosis and treatment for which no standard
curriculum is yet recognized, no minimum national standards for
certification or licensure are yet established and which is not
generally part of the regular offerings of the health-related
educational and training system of hospitals and/or technical
schools, junior and senior colleges.
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(1)

(2)
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(1)

(2)

(1)

DEFINITIONS OF.SHORT AND LONG TERM TRAINING

Training conferences and seminars

Presentations which are planned full-time participation for
periods from one full day to five comsecutive days, or inter-
mittently on a regular basis. . :

Short-term training

- Activities which are planned for full-time participation for

more, than five consecutive days, but not more than a single

academic session (quarter or semester).

Long-term training

Activities requiring full-time participation for more than a

‘single academic session (quarter or semester).

SPECIFIC POLICIES

Training for coronary care unit

Coronary care unit training projects are to disengage Regional
Medical Program funding at the end of their current project
periods or within a reasonable time thereafter (no more than
18-24 months is considered as a "reasonable period of time").

Cardiopulmonary resuscitation training

Regional Medical Program grant funding for projects in cardio-

* vascular resuscitation training must be limited to activities

which are directed principally to medical and allied health
personnel. Such personnel must be employed in hospitals and
other in-patient facilities, or in out-patient or emergency
facilities operated by or directly related to institutions which

can provide immediate follow-up care.

STIPENDS*, PER DIEM AND TRAVEL

Training conferences and seminars

Stipends are not authorized for training conferences and seminars.
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(2)

(3)

Short-term training

Grant funds may not be used for the payment of stipends, either

. directly or on the "maintenance of income principle"”, to

participants in short-term continuing education and training
projects. '

Crant funds may be requested and awarded for 50 percent of the.
total amount budgeted for per diem and travel for the trainees.
The awarded funds may then be paid to the enrolled trainees as
considered appropriate by the project personnel, depending on
the participants' ability to provide these costs for themselves,
and/or the willingness of their employers to provide them., No

- gingle individual may receive per diem or travel allowance at a

rate higher than that prescribed by the present Addendum-Guidelines.

crant funds may not be rebudgeted, from within or without the
project budget, to {ncrease the total amount awarded for per
diem and travel above the 50 percent level.,

Long-term training

Payment of stipends énd other participant costs for long-term
post-doctoral support at the senior resident and post-resident

- levels, particularly in the clinical sub-gpecialties of impor-

tance in patient management in the diseases targeted by Regional
Medical Programs Service, may not be made from operational grant
funds awarded under Section 904 of Title IX of the Public Health

Service Act.

*EXCEPTION : :
Stipends for training for new types of health personnel is an

- exception and may be supported with RMP funds.

An advice letter to the Rééi

EDUCATIONAL TECHNOLOGY

purposes was sent to the Coordinators in January, 1971. The theme of

the letter is guidance for effective use o

of Regional Medical Program operation.

ons covering the planning, equipment require-
ments, costs, utilization and evaluation of technology for educational

f technology within the context
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INTRODUCTION

Nowhere in the health care industry does the same gépyexiét between
technology aﬁd &elivery as in the area of treatment of patients with
end-stage renal disease. Technologic developments in the past ken
&eais'have made possible the rapid expansion of programs to provide
patients withlchrbnic dialysis therapy. The development of remark-
able innovations that allow self-dialysis by the patient or a member
of his family in their home has been a major step in making this é.
practical éppfoach. Techniques of organ harvesting, preservation,

and transplantatibn have made renal homotransplantation a seryice
entity and no longer a research tool. However, the funding gechanisms
to dévelop the resources have lagged far behind., A conservative
estimate is ﬁhat annually 7,000 ideal candidates for ehd-stage therapy
will die of renal disease unless they receive eitﬁe;fa supcessful
transplant or chronic hemodialysis therapy. Hard data ére lacking but
best estimates indicate that one half of the ideal candidates for

treatment andvmany others who would benefit from treatment are not

receiving vital therapy.

Severe restraints to development of necessary resources have been
the high costs, particularly the costs of institutional dialysis.
This paper presents a plan in which an intégrated approach to end-

stage therapy 1s proposed.
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Transplantation and home dialysis will be the treatments emphasized.
The goal of fhé pian is to provide access to care for all Americans
suffering from end-stage renal disease who meet medical criteria for
maintenance ;herépy. Details of this plan will be provided in
succeeding paééé( The benefit-cost model described hés been devel-

oped to help guide the;imblementation and evaluation of the "life plan"f

Criticisms of the benefit-cost models are particularly welcome since

these models_aré'éonstantly being modified and changes can quickly

be analyzed.

BACKGROUND

Most past and current federal initiatives in the kidney disease area
have had an orientation toward research or demonstration.v‘NIH fundiﬁg
has playéd'a érbminent role in the developménf}pf much of the tech-
nélogy currently being applied in renal disease trea;ﬁent. _The Kidney
Disease-Cohtrgl Pfogram of the'Regiohal Medical Programs Service has
funded a series of demonstration projects to prove the féasibility

of center diélysis, home dialysis, limited-care dialysis, and organ
procurement systems., These demonstration projects are being completed
and their success has been such that new federal initiatives are being
directed toward the provision of these services to all Americans with
end-stage renal disease. The Veterans Administration has an extensive’

program which is expected to treat 400 new patients each year using
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equal mixes of dlalysis and tran9p1antat10n. The Soc1a1 and Rehabl-
11tation Serv1ce of DHEW 1s prov1d1ng funds to kldney dlseaSe patients
for vocat10na1 rehabllltatlon. In many states Medlcare, Medlcald
ahd specific state leglslatlon provide addltional moneys for kldney

disease. Local crlteria determine the coverage and reglonal varlatlon

The Division of Professional and Technical Development of the Regional

Medical Programs Service has assumed responsibility for development

of a plan to be iﬁplemented through the local Regional Medical Programs
to ensure the efficient use of resources in a natlonal endeavor to
provide end stage renal therapy (prlmarlly transplantatlon and home

dia1y51s trainlng) in a 11mited number of tertlary treatment centers.

A limited 1nvestment of $80 mllllon over five years for developmental

costs has been requested, Long-range d1rect patlent -care costs would

be met by the usual medical payment mechanlsmst

THE "LIFE PLAN"

The goal of the proposed health initiative is the efficient provision

of medical care to all suitable candidates for end-stage renal therapy.
The initiative consists'of a five-year program providing major thrusts

in areas of prevention; public education; research; and, particularly,

development of resources for patient care.v The following paragraphs

will discuss each of these thrusts.
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Preventlon o _ \
Methods of primary preventlon are essentially nonexrstent. Research
and development efforts will be pursued to deve10p methods. Secon-
dary preventlon is possible to a SLgnlfrcant degree in the areas

of urinary tract infections and hypertension. The 1nit1at1ve would

fund screening'programs for high-risk groups with these diseases
and rely on regular patient-care reimbursements to pay for treat-

ment costs, Estimates are that 6% of the funds aiiocated weuid-

be used in this field.

Public Education

Emphaeis would be placed on consumer education concerningkthe{
warnlng 31gns of renal disease, high-risk populatlon groups,~pre-
ventive measures, services available and importance of ‘continuity
of care, A 51de benefit from this program shouldbbe an increase
in organ donations so that cadaver kldney organ procurement would
be £acilitated. Some funds will be used to prov1de continuing

education of primary physicians to acquaint them with the entire

initiative. Plans are to use 6% of the funds available in this

area,

Research and Development

Efforts will be geared toward two major activities. The first™

deals with'etiology and prevention, and the secdnd deals with the -
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{fj\ technology of maintain1ng "end-stage" patlents. 1Basic research

is still needed to dlucidate the mechanxsms of deve10pment of

chronlc renal dlsease. As these are ClarlfIEd, primary preventlve

measures can be developed

. The technology needed to maintain patients revolves around better
matching of donors and recipients, control of the rejection phen-
omenon, improved home and/or portable dialysis units, etc. These

activities will continue to be monitored by the National Imstitutes

of Health. Twenty percent of the funds would be used in this

research and development effort.

D, Tertiary Treatment Centers

The first assumption made during this planning effort was that

:/ » ) .. . . R .
£'ﬁ> any patient with jrreversible chronic renal disease in the United

States, who met the medical criteria, should have access to care,

This means ehet sufficient facilities shouid be available to
aceept all such patients and that these facilities should be
reasonabiy accessible; Further, all patients should have care
without regard to income or social status, It was esPec1a11y felt

that no famiiy should have to become "pauperized' before f;nanc1a1

assistance was available.

In determining resources, it has been the feeling that every

effort should be made to use renal transplantation as the treatment
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of choice for patlents with irreversible ch?onlc £ena1 fallure. .ii)
Home hemodlalysis would be ut111zed as a second choice for those ‘
patients 1n‘whom transplantgtion was not feas1b1e or donor organs
were not évailable. As a last resort, some form pf chronic insti-~ ~
vtutional dialysis would be offered., It is our eipectaﬁion that -
three-duaiters of'qil newly referred cases will be candidates
for transpiantétion and approximately three-quarters of the remain-
‘-der will Be_candidétes for home hémo@ialysis. Iﬁstitptionél |
- facilities wiil have to be available for the remaining patients
and those in whom reJectlon of the tran8p1ant occurs. Specific
obJectlves are to develop tertiary treatmént centers with fac111-
ties for ienal homotransplantation and home dialysis‘training
located throﬁghout the country at an average of apﬁroximately 11{
1 per 3-4 million population; Transplant centers wouid be eXpe;ted?
to betform é ﬁinimum'pf 50 transplants per year with a goal of
75-100. Plans for the treatment of pediatric renal disease indi-

cate a caéeload of 600 new patients apnually. Ten centers would

need to be identified to treat this Special group of patients.

The Department4of Health, Education and Welfare, through the Health
Services and Mental Health Administration and the Regional Medical

Programs Service, has already provided funds for_ start-up costs
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,ij\ for renal: transPIantation units and has qelectively funded start-
up costs for home dialysis training programs. Comcletion of this

activity would utilize 627 of the pro;ected program cost.

E. Referral Linkages

The key to efficient utilization of the tertiary treatment centers
lies in the development of effective patient referral patterns.
Primary treatment will be provided by local phy31c1ans who will
treat most of the acnte events of kidney patients and provide
local surveillance of home dialysis and post- transplant patients.
Secondary care centers are represented by selected "' physician
offices and de51gnated communlty hOSpitals which are ordinarily
within an ‘hour's travel of the patlents served. These secondary
ffi) centers will prov1de spec1a11zed diagnostic evaluation and main-
tain close linkage with tertiary centers for hemodialysis and
homotranSplantatlon. Tertiary care centers will be located in
major medical'facilities. These centers w111 initiate d1a1ysxs,
provide home dialysis training, coordinate cadaver kidney organ
prccurement, provide tranSplantation surgery and‘intensive care
services, and support research to improve end;stage kidney Qisease

patient care. Physician education and the communicatlon system

will be two tools used to strengthen relatlonships among the

three levels.:




IV. BENEFIT COST MODEL

Communication System

To coordinate the activitles of this life plan and to develop
lnformatlon for better organ procurement and sharlng, a natlonal ’
communlcatlon network has been proposed. Informatlon about all
patients with end- stage renal disease, whether or notthey have
begun dialys1s or have had a transplant, would be fed into this
commun;catron network. Six percent of the funds requested would ,

be used to develop the Communications System.

A

A,

B.

Problem

fhe central question addressed in the model can be expressed as
follows. Assumlng all 7,000 candidates for end-stage therapy
are treated in a given year, what are the discounted costs and
benefits,to soc1ety over a 20-year period. Once thls question
hasvbeen answered for a specific set of assumptions, the sensi-
tivity of the model to variations in the assumptioﬂs will be
examined and the'effects of p0331b1e advances in the state of

,A_;!

the artvcah be investigated.

Methods

All the benefits and costs were obtained by cohort analyses.

The basic cohort studied in this paper consists of the 7,000




)

I3

benefit-cost analysis. Tables 2, 3 and
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ideal candidates for end-stage treatment in 2 given year. Analy-
sis of long-range costs and beneflts involves prediction of

future events. Assumptions regarding the probabilities of signi-
ficant events form the heart of this model and will be-explic1t1y

stated in every case. Table 1 - presents the assumptlonq used

in der1v1ng ‘the results in the basic model. Many of tbe

assumptlons listed in Table 1 are subject to diSpute; We have

some evidence, obtained from our contractors and the 11rerature,

to support all assumptions, but an important aspect of the model

is an investigation of the effect of varlatlons in the assumptions.

A computer program has been written which carries out the entire
analysis shown in this paper. It is thus a simple matter to

consider any particular set of assumptions and derive 2 complete

4 reflect the assumptlons

detailed in Table 1.

Table 2 shows the number of patients expected in each category

during each year. Notice that we are considering in this’ flrst

model only the cohort of 7,000 patients presenting themselves in

a given year. A more complete analysis will follow in the dis-

cussion section where & new cohort of 7,000 patients is analyzed

each year over a ten-year period., It is assumed that S,OOO of

the 7,000 patients will receive a tran3p1ant. Extensive use of .
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cadaveric kidneys will be required, and some national system for T

efficient utilization of potential donors will be necessarf.

Table 3 list; the costs and benefits diécouﬂted to the first

.§ear in o;det to-provide a common frame of refe;ence.* The éssumed . ;?; 5
transplanﬁation cost éf‘$13,750 includes $3,750{f6f 6 months of | :
~maintenance dialysis before the operation and $1Q,060 for cost

of the oéepg#ion aﬁd follow-up. An annual coét of $1,0Q0”is

assumed for each year after the transplant to éovgr follow-uP'

and any necessary treatment. The "average" dial?sis coStvof

$7,500”as;um¢s primary use of home dialysis, Witﬂ moderate;cost

training methods, secondary use ofla IOWFOVérhéad facility, and

6n1y very limited use of hospital dialysis,

The daté presented in Table 4 summarize the information contained
in the model. A conservative approach has been adopted wherever -
= the assumptions had the least validation. For example, no

benefitg are assumed for the first year, although’ce:tainly some

4

dialysisApatients can be quickly trained and rehabilitated, dnd
some transplant recipients will be working soon after the oper-

ation. Thé benefit-cost ratio is calculated by summing the total

* Discounted annual transplantation cost is computed by multiplying the
discount factor by the sum of the product of the number of operations during
the year times the cost of an operation and the product of the number of
surviving transplant patients times the annual maintenance cost, Total
transplantation cost is calculated by summing these discounted annual costs.
Other costs and benefits are calculated similarly. ¢

t
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discounted dialysis and transplantation bengfits and dividing by
the sum of the total discounted dialysis and tranSplantaiién
costs. Notice that, under this set qf assdgptiohs, benefits out-
ﬁeigh costs in the second and all subsequent_years, but;thé heavy

load of costs in the first year is never balanced.

i

Discussion

The model: described in Section III has an obvious use in the

immediate assessment of the economic benefits involved in a parti-

cular medical expenditure pattern., Probably a more practical use
of such a model is in the economic comparison of alternative
approaches to disease treatment. A singie benefit-cost ratio
prdvides‘limited information; a comparison of benefitjcéétbratios

for alternative programs can provide an efficient toolafor‘

decisioﬁ<making.

The following example illustrates one possiﬁle application of

benefit-cost analysis, A change in the first year treatment
pattern to 6?000 transplants and 1,00b dialysis patients substan-
ﬁially inéréases the benefit-cost ratio if'other factors are
unchanged. VHoWevef, it is likely that such a change in treat-
ment paétern would raise transplant mortality and rejection rates,
The assumption made here is that first year transplant mortality

and rejectién rates would increase from 20% fo'25%. Table 5

<
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presents 5ehefit-cost figures for these‘changesTin t:eafﬁent
pettefn and ;ortality-rejection rates, Compariéené with Table 4
indicate that, under these assumptions, the increased nuﬁber@gf
transplants can be performed only at the cost of a small drOp-in

the benefit-cost ratio.

A myriad of questions suggest themselves, Using the computer
program, a numefical analysis can easily be performed providing::

a benefit-gost ratio figure forbany specific set of assumptions,

‘-Another approach to the investlgation of sen51t1vity in the model
uses an analyt1ca1 expression for the benefit-cost ratlo. Deri-
vatives are calculated using methods of elementhry calculus.

These derivatives provide an approximation to the change in eﬁe
beneflt-cost ratio per change in any 1ndependent variable.

Table 6 shows the results of a semsitivity analysis performed

using these methods for those independent variables where differen-
tiation is practical. Note that results shown in‘Taﬁle 6 are en
an absolete basis, The prectical range of possible cpenge in

any assumption must be weighed in evaluating the results ghown

in Table 6.

Discussions to this point have been limited to the simplistic

model of one cohort followed for 20 years, Planning a long-range
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federal program requlres the use of models in whlch the new cohort
of patients presenting themselves each year is analyzed Results

are basedfon’examination of .a series of cohorts.v If each cohort

-is followed for the .same length of .time (for example, 20 years),
_the benefit-cost ratio has the same value for a single cohort

.- as it has’forAa.series_of_cohorts._ However, a different t\pe “of

question is often agked by program administrators. At the end

oflten years of this program, what will be the realized beneflts

and costs? ~ﬁote that patients first treated in the first.year-

will have nine years of possible benefits, whereas patients first -
treated in the tenth year will have no opportunity to accrue any

beneflts before the time of accounting. Obviously, benefit-cost

ratlos calculated under thls cut-off method will be substantlally

lower than under the 20-year follow -up system. Table 7 contrasts

BCRfs calculated using the two models with several sets “of’ ‘}ﬁ

-

‘assumptions, 4 o o o o .

Criticisms of‘potential.earned income as a measure or henefits
have led to an alternative form of analysis. Cost-effectivene%s
analysis is{a‘method:wherein costs of treatment are weighed |
against increased years of patient survival to provide”an estimate
of cost per life year of treatment, Table 8 lists cost per life

year for several sets of assumptions, Notice that the dialysis
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cost per life year is calculated to be less than the assumed -

annual dialjéis cost because of the discounting procedure.

The appréach taken here is that estimatéd benefits are useful
.enough to provide comparisons with estimated costs that can
lead to'beﬁéfit-cost ratios which may serve as opé criterion
in policy planning. Since'many benefit and cost elements may -
not be measurable, .either because they are indirect, or
because they are not quantifiable with present techniques,

policy decisions can never be made using benefit-cost criteria

alone.

V. CONCLUSION

The state of tﬁe'art in technology and medical care delivery have
reached a point where a coordinated national kidney program would
have maximum iméact. Benefit-cost models show such a program to be
feasible; The current level of RMPS spending for kidney disease pro-
jects is in excess of $8 million per year. These fuﬁds and futufe
RMPS funds are being channeled into projects designed in accordance
with the "life plan" cbﬁcept. Renal specialists will continue to

be used to review projects and evaluate progress in fulfilling the

national program,
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‘::) S " ASSUMPTIONS USED IN BASIC MODEL
1. Annual Mo:;alityrkate for Dialysis Patients 15%
2. Average AnnualuCosé forJQiglﬁéié"é> - - $ 7,500
3. Transplant Death Rate in First Year ‘ ' . 720%

' RS : Second Year : - 107
& - Subsequent Years g 5%
4. Transpiant'Rejeétion Rate in First Year : _ 20%
Second Year B 10%
Subsequent Years _ 5%

5, One half pf‘tfansplant rejections receive another transplant within one year.

6.' Cost of Transpiént Operation (Include 6 months dialysié)' $ 13,750

7. Average Annual Maintenance Cost After Tramsplant $ 1,600

. 8. Mean Annual Inqomé (Member of Labor Force) $ 8,000

9. Transpiant Reﬁabiiitation ﬁate- 807

ii) . 10. Dial&sis Rehabilitatioh’Rate 60%
e 4%

11. Discount Rate

12. No benefits are credited for first year.




TABLE 2 B -

* PATIENT DISTRIBUTION i
, Number " Number
Number of Transplants Number of Surviving ‘ of. = ' of

"Year Performed Transplant Recipients pialysis Patients Deaths

1 5000 0 2000 0
2 500 3000 | 2200 1300
3 200 2700 o 2070 . ~ 730
4 95 2520 1854 500
5 75 2313 1652 . 429
10 47 1498 * 936 - 250
15 30 970 ' 546 152
20 | 20 B 628 s 93
21 8 576 | 296 85




TABLE 3

{:?) ' o . A.i;DISEOUNTED'BENEFITS AND COSTS
Transplant Transplant Dialysis Dialysis
“ Year Costs Benefits ~ Costs Benefits
1 $ 71,000,000 $ 0 $ 14,000,000 ' $ 0
2 10,000,000 18,000,000 15,000,000 10,000,000
3 5,000 ;000 15,000,000 14,000,000 9,000,000
4 3,000,000 14,000,000 12,000,000 8,000,000
5 3,000,000 12,000,000 10,000,000 7,000,000
10 1,500,000 6,500,000 4,800,000 3,000,000
15 800,000 3,500,000 2,000,000 1,500,000
20 400,000 1,800,000 1,100,000 700,000
21 370,000 1,600,000 1,000,000 600,000




TABLE 4

RESULTS IN BASIC

MODEL

" fotal Discounted Dialysis Costs
. Total Discounted Transplant Costs
Total Discounted Dialysis Benefits

Total Discounted Transplant Benefits
Benefit-Cost Ratio

Dialysis Cost Per Life Year

Transplant Cost Per Life Year

$ 122,000,000
109,000,000
69,000,000

137,000,000
.89

$ 6,288

3,515




TABLE 5

. RESULTS IN MODIFIED* MODEL

Total Discounted Dialysis Costs $ 96,000,000

Total Discounted Transplant Costs 128,000,000
Total Discounted Dialysis Benefits 57,000,000
Total Discounted Transplant Benefits 139,000,000
) Benefit~Cost Ratio .87
(o |
Dialysis Cost Per Life Year $ 5,924
4,038

Transplant Cost Per Life Year

* Change number of transplants in first year from 5,000 to 6,000
Change number of dialysis patients in first year from 2,000 to 1,000
Change filrst year transplant mortality rate to 25%

Change first yesr transplant rejection rate to 25%




TABLE 6

'SENSITIVITY ANALYSIS

Variable

Trapsplaut Cost

Annual Transplant-ﬁaintenance Cost
Dialysis Rehabilitation Rate
Transplant Rehaﬁiiitation Rate
Annual Dialysis Cost

Mean Annual Income

Sensitivity Per ﬁnit Increase

-.024/1,000 dollars

_.11/1,000 dollars

.007/percentage point
.008/percentége point
~-.09/1,000 dollars

.13/1,000 dollars




TABLE 7

‘ - BENEFIT-COST RATIO EXAMPLES

B.C.R. ' B.C.R.
20 Year Follow-Up 10 Year Cut-Off

Basic Model .89 | ' .59
Modifications of Assumptions*

6,000 Transplants in First Year .98 .62

Annqal Income SI0,000 . 1.11 .73

Cost of Transplant $7,500 1.06 : - .75

Annual Dialysis Death Rat; 20% 92 .58

Dialysié Cost $5,000 | 1.08 .68

‘ Transpi;nt Rehabilitaéisn 60% 74 v ,'49

VEE Dialysis.Rehabilita;ion 407 .79 | .52

o Annual 5ialysis Death Rate 10% .86 .59

change in only omne assumption. Multivariate
neous variations have also been under taken
Results are not tabulated here.

* Each example depicts a
comparisons of simulta
using the computer programs.




TABLE 8

COSTS PER LIFE YEAR

Basic Model

Modifications of Assumptions*

6,000 Transplanfs-in Fifst Year
Annual Income $10,000

Cost of Transplant $7,500
Annual Dialysis Death RateAZOZ
Dialysis'Cost $5,000
Transplant Rehabilitationlﬁoz
Dialysis Rehabilitation 407

Annual Dialysis Death Rate 10%

-* Each examplé depicts a change in only one assumption.

Dialysis Cost
Per Life Year

$ 6,288

5,880
6,288
6,288
6,702
4,192
6,288
6,288

5,860

Transﬁlant Cost
Per Life Year

$ 3,515

3,515
3,515
2,317
3,515
3,515
3,515
3,515

3,515
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SUMMARY

The proposed federal health initiative "Control of the
Ravages of Kidney Disease' is a five-year program totaling
$80,000,000 of new investments that will provide a major
thrust at prevention, public education, research and
development for patients with kidney disease. The treatment
phase would assure that an adequate number of tertiary renal
treatment centers would be developed to provide the resources
for treatment of all patients with end-stage renal disease
who were medically suitable as candidates for therapy. Th.
cost benefit model (Appendix E) describes how this investment
would result in a net economic gain of $273,000,000 over ten
years.



INTRODUCTION

The economic impact of diseases of the urinary tract was estimzated to
be $3,635,000,000 in 1965 for the United States. The Kidney Disease Control
Program of the United States Public Health Service estimated that during
that fiscal year there was a prevalence of 7,847,000 cases of kidney disease
leading to 139,939,000 days of restricted activity including 63,494,000 days
of bed disability, 16,729,000 days of work loss in the United States, and
nearly 50,000 deaths. It is estimated that on a National basis the death

rate from primary renal diseases is 28 per 100,000. Deaths from urinary

tract disease are only exceeded by deaths due to heart disease,.cancer,
cerebral vascular accidents and accidents. It is estimated that 7,000 to

10,000 of the patients who die with chronic renal disease are suitable candidates

for chronic hemodialysis and/or remal transplantation and that an additional
10,000 to 20,000 would benefit from such treatment but other systemic ill-
nesses render them poor medical risks. This initiative would provide the

.Tesources to treat those 7,000 to 10,000 patients. At the present time there

are approximately 5,000 patients on dialysis throughout the country. Between
1,000 and 3,000 of them are awaiting remal homotransplantation.

The primary_funcéions of the kidney are to:
1. regulate water‘balance, .,
2. regulate dissolved solute balance,
3. eliminatc mitrogenous and other waste products, and

4. regulate blood pressure.

The majority of patients with chronic renal disease come to the physician
with an inability to regulate one or more of the above functions.

There is little information concerning the natural history of the vari-

.ous renal diseases that lead to the patient with terminal renal disease. It

is felt that many of the patients with chronic pyelonephritis (chronic infec-
tion of the kidney) result from inadequately treated cases of acute pyelo-
nephritis. It is estimated that four to six million cases of unknown infec-
tions of the urinary tract exist in the United States. Thus the prevalence
of renal disease may be much higher than the estimates listed above. Bacteri-
uria in pregnancy is a forerunner of essentially all cases of acute pyelo-
nephritis of pregnancy and many of these are thought, if inadequately treated,
to become chronic pyelomephritis. It is known that with hypersensitivity
diseases the majority of the patients with acute poststreptococcal glomerulo-
nephritis (''Bright's Disease'") who survive the initial acute episode have
complete recovery. Some investigators feel that essential hypertension is

often associated with chronic pyelonephritis.

Current knowledge allows no primary prevention of chronic renal disease
with the exception of those patients:

1. who are detected to have abnormalities of the collecting and excre-
tory system which may be surgically corrected,
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% 2. -those who have prompt treatment of cases of beta hemolytic strep- S
. tococcal infections which in some patients may prevent acute B

glomerulonephritis.
Secondary prevention is possible in three areas:

1. Bacteriuria and urinary tract infections. At the present time a
large number of patients with bacteriura and/or acute urinary
tract infections are receiving inadequate antibiotic therapy.

“There is no accepted length for antibiotic therapy but a minimum
course should be fourteen days and possibly longer. - There have
been studies that suggest that a urinary antiseptic should be con-
tinued for six months after the initial treatment. Many patients
with bacteriuria and/or infection have anatomic abnormalities which ' .
should be carefully sought for and corrected whenever possible.
Patients with indwelling urinary catheters are very likely to
develop urinary tract infections unless scrupulous care and 'closed
system' drainage are used. Men with prostatic hypertrophy are
prone to infection unless prostatic resection is performed.
Children with bed-wetting problems are frequently found to hawvs
mild congenital anomalies and secondary infections.

R e 8 e gt <kt a1 1 M it it o,

2, Hypersensitivity diseases, There are certain hypersensitivity
diseases in which it is felt that prompt treatment with cortico-
steroids may reduce the incidence of renal complications. These
include some cases of periarteritis nodosa and disseminated lupus

é:;} erythematosus, -

3. Hypertension, It has been demonstrated that control of sever: o
hypertension will prolong life and reduce morbid events. There is '
recent evidence to show that the treatment of mild to moderate 7
hypertension will lower morbidity and/or mortality rates; thus, N
hypertension control will 1mprove the outlook of thousands of o

patients,

——— e

During the past 15 years the. technique of hemodialysis has been demon-
strated to be practicable for the treatment of acute renal insufficiency i
and more recently for the maintenance of patients with chronic renal disease v
on a prolonged basis, Hemodialysis is the 'cleansing of blood'" by passing E
it along semipermeable membranes with a specially prepared bath solution on
the outside. The blood is then returned to the patient. Unwanted substances
are removed during this process. -Hemodialysis may be performed in hospitals
or other centers on an inpatient or an outpatient basis and in selected j_f
candidates may be performed in the home by members of the family. This s
form of therapy has passed through the investigative phase and is currently i
accepted as a conventional form of therapy for those patients in whom it is

indicated,

More recently transplantation of kidneys from living donors or from
cadaveric donors has proven to be an effective method of prolonging life for
- patients in whom it is indicated. Over two-thirds - of these patients become
"4 rehabilitated to a level equivalent to their pre-illness state.
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HEALTH INITIATIVE

The health initiative is focused on 4 key elements:
Prevéntion
Public Education
Research and Development

Tertiary Treatment Centers

Over the course of 5 years the Federal Government can develop adequate
resources to ascure acress to health information and treatment for all

- citizens suffering from renal disease. The estimated total cost is

$80,000,000 allocated as follows:

Prevention $ 5,000,000
Publi;: Education $ 5,000,000
Research and Development $15,000,000
Tertiary Treatment Centers $50,000,000

Communication System $ 5,000,000

The lead agency for implementation and evaluation would be the Regional
Medical Programs Service. The National Institute of Health would assume

 responsibility for administering the Research and Development portions

($15,000,000) through the National Institute of Allergy and Infectious
Diseases and the National Institute of Arthritis and Metabolic Diseases.

Parts of the budget are detailed in Tab B.

PREVENTION

As mentioned previously, methods of primary prevention are essentially non-
existent. Research and Development efforts will be pursued to develop

methods.

Secondary prevention is possible to a significant measure in two areas:

Urinary Tract Infections

Hypertension

Urinary Tract Infections. Attention will be devoted to high-risk popula-

tions (e.g., young girls, pregnant women, men over 45) for screening and refer—

ral for acute treatment. The initiative will fund screening programs and rely

i ¢ A b e
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INTRODUCTION

The economic impact of diseases of the urinary tract was estimated to
be $3,635,000,000 in 1965 for the United States. The Kidney Disease Control
Program of the United States Public Health Service estimated that during
that fiscal year there was a prevalence of 7,847,000 cases of kidney disease
leading to 139,939,000 days of restricted activity including 63,494,000 days
of bed disability, 16,729,000 days of work loss in the United States, and

. nearly 50,000 deaths. It is estimated that on a National basis the death

rate from primary renal diseases is 28 per 100,000. Deaths from urinary

tract disease are only exceeded by deaths due to heart disease,:.cancer,

cerebral vascular accidents and accidents. It is estimated that 7,000 to

10,000 of the patients who die with chronic renal disease are suitable candidates
for chronic hemodialysis and/or renal transplantation and that an additional
10,000 to 20,000 would benefit from such treatment but other systemic ill-
nesses render them poor medical risks. This initiative would provide the

.Tresources to treat those 7,000 to 10,000 patients. At the present time there

are approximately 5,000 patients on dialysis throughout the country. Between
1,000 and 3,000 of them are awaiting renal homotransplantation.

The primary'funcfions of the kidney are to:
1. regulate water balance, .
2. regulate dissolved solute balance,
3. eliminatc mitrogenous and other waste products, and

4. regulate blood pressure.

The majority of patients with chronic renal disease come to the physician
with an inability to regulate one or more of the above functions.

There is little information concerning the natural history of the vari-

.ous renal diseases that lead to the patient with terminal renal disease. It

is felt that many of the patients with chronic pyelonephritis "(chronic infec-
tion of the kidney) result from inadequately treated cases of acute pyelo-
nephritis. It is estimated that four to six million cases of unknown infec-
tions of the urinary tract exist in the United States. Thus the prevalence
of renal disease may be much higher than the estimates listed above. Bacteri-
uria in pregnancy is a forerunner of essentially all cases of acute pyelo-
nephritis of pregnancy and many of these are thought, if inadequately treated,
to become chronic pyelonephritis. It is known that with hypersensitivity
diseases the majority of the patients with acute poststreptococcal glomerulo-
nephritis ("Bright's Disease") who survive the initial acute episode have
complete recovery. Some investigators feel that essential hypertension is
often associated with chronic pyelonephritis.

Current knowledge allows no primary prevention of chronic renal disease
with the exception of those patients:

1. who are detected to have abnormalities of the collecting and excre-
tory system which may be surgically corrected,
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be utilized as a second choice for those patients in whom transplantation
As a lart resort,

was not feasible or donor organs were not available,
some form of chronic institutional dialysis would be offercd.

it is our

expectation -that three-quarters of all newly referred cases will be candi-
dates for transplantation and approximately three-quarters of the remainder,.

candidates for home hémodialysis,

Institutional facilities will have to

be available for .the. remalnlug patlents and for those in whom rejection of
the tran5plant occurs, :

makes planning a difficult and imprecise tool,

The paucity of information about the natural history of renal dlsease

Figure 1,

111ustrates some

of the "uncontrollable variables" which must be considered in establlsh1ng

a regional plan.
need for expansion of dialysis centers,

Technologic or other research advances will lessen the _
The "controllable variables' repre-

sent items that society in general and the medical prof~ssion in particular

can alter,
the outcome or effectiveness measures of the system.

Uncontrollable

Variables

Number of cases
occurring

Predilection for
race, sex or socio-
economic factors

Geographic location
of cases

Intercurrent illness
or other disease
developing

Technology and
other research
advances

Figure 1,

Factors Involved in
Planning a Renal Disease Program

Controllable
Variables

Registry of all
cases

Criteria for
acceptance of
patients into
.program

Level of financing
available

Capacity of
centers for Dialysis
and Transplantation

Level of staffing
available

Therapeutic method
selected:
Transplantation
Dialysis, home
Dialysis,
institutional

These two gets of variables lead to ''value variables" which are

At this time, there is
insufficient information to allow construction of a true 'cost-effectiveness
model,"

Value
‘Variables

Preventable deaths

Decreased disability
days

Decreased hospitali-
zations for chronic

renal disease patients
-on treatment

Extended years of
life

Rehabilitation
potential

Lack of welfare
need for patient
and/or family

Contribution to
economy (income
tax, etc.)

Resource utilization
(dollars, space,
manpower)

v R
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A "Life=Plan" for the treatment of patients with end-stage renal disease is
‘proposed, The goal of the plan is to provide tertiary treatment center
resources for home dialysis training and renal homotransplantation so that
all Americans who suffer from end-stage renal disease and meet the medical
criteria for maintenance therapy will have access to care, Specific objec~
tives are to develop a minimum of 50 tertiary treatment centers with facil-
ities for renal homotransplantation and home dialysis training located
throughout the country at an average of approximately 1 per 3-4 million
population, A second objective is to prevent duplication and under-utilization
of services, The specific elements to achieve these objectives are that a
Federal program, administered by the Health Services and Mental Health Admin-
istration (through the Regional Medical Programs Service), will selectively
fund medical centers which demonstrate the capacity to perform this service,
A decremental funding pattern will be utilized. Continuation costs of these
centers will be borne by patient care reimbursement mechanisms. The plan

makes the following assumptions:
1. The average life extension will be seven years or more;

2. The rate of entry will be unchanging over the next five
years;

3. Mechanisms for payment for direct patient services will
develop as the resources to provide the services become
available (through Title XVIII, XIX, NHISA, Blue Plans,
etc). There will be Federal-State cooperation in develop-

ing these mechanisms,

4, . A coordinated plan can be implemented with the voluntary
cooperation of the health providers, This type of plan has
already been enthusiastically endorsed by leading nephrologists.

The special kidney elements to be'developed in major medical centers so
that they may be designated tertiary treatment centers are listed in

figure 2, page 8. :
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rffj A ‘System for Delivery of Care to Patients with Renal Disease

..

Figure 2 is a schematic model of the proposed system. Three levels of care
will be available., The primary treatment center will be the local physician
whether generalist, internist, pediatrician, urologist, etc. Essentially

all cases of acute renal disease will be seen at this level. With proper
education during training years and a strong postgraduate continuing education
program, these physicians will provide a high level of expertise and care to
patients. It is expected that supervision of most of the patients in the
post—-transplantation period and those on home dialysis will occur at this
level. These physicians are already in practice and needs here are to provide
continuing education and to strengthen the referral mechanisms,

PR
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The secondary care centers will involve physicians with specialty training ‘
in dealing with patients with acute and chronic renal disease. Some will be b
physicians' offices, some will be clinics and some will be hospitals. These !
centers would also be referral centers for patients from both primary and

tertiary care centers. - They should be gtrategically loecated throughout the o
region ideally so that no patient would have to travel more than one houv o

to receive care (40-60 miles).

e e
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The tertiary level of care will be centered in major medical centers., Services '’ {
~available. at this level are listed in Figure 2. Organ procurement and sharing i
and tissue typing must be ccordinated with the other regions as well. ’

)Primary and secondary treatment centers are to be developed from existing
resources. Tertiary treatment centers will be developed in existing major
medical centers. The emphasis will be to develop this system as a subsystew
of a comprehensive health care delivery system.

Plan

It was estimated by the Gottschalk Report submitted in 1967 to the Bureau

of the Budget that 7,000 .to 10,000 patients are considered to be suitable
candidates for supportive care and would be expected to achieve a 75% level
of rehabilitation to their pre-terminal illness activities., Therefore, it
would seem appropriate that a strategy be developed for the entrance of these
7,000 to 10,000 patients per year into a coordinated plan of health care

dellvery

—

Tertiary Treatment Centers for Renal Disease Patients are to be developed for

every three to four million residents. These Centers will combine the resources
of hemodialysis and renal homotransplantation with conservative management as

modalities of treatment for patients identified. As soon as a patient is diagnosed i
as having chronic progressive renal disease he is to be entered into the registry
and referred to the center for that region to be entered into the long-range I
"life plan." Emphasis in this "life plan' will be placed upon early homotrans- S
plantation. At the present time cadaveric transplantation seems to be the most

practical.




Primary Treatment Centers:

Physician's Office

Primary Evaluation
Primary Treatment
Referral to Secondary

and Tertiary Centers
Home Dialysis Supervision

- Transplantation Followup

" Participation in Continuing
Education
Prevention

Figure 2

REGIONAL MEDICAL PROGRAMS SERVICE
!

}
(To Fund an? Evaluate)
|

-~ 1 REGISTRY K
- I

P

Secondary Treatment Centers:
Hospitals or Local Health
‘Center

Specialty Evaluation
Specialty Treatment
Outpatient Institutional
Dialysis )
Home Dialysis Supervision
(possibly training)
Shunt Replacement
Transplantation Followup
Continuing Education
Consultation on:
Diet
Personal Services
Rehnbilitation

s o a e bt

Tertiary Treatment Centers;

Major Medical Center -

(50 - 80)

Specialty Evaluation

Specialty Treatment

Chronic Institutional
Dialysis

Home Dialysis Training
Programs

Shunt Placement

Tissue Typing

Organ Procurement and
Preservation

Renal Transplantation

Training of Health Personnel

Ccntinuing Education

Research

Consultation on:
Diet; Personal Services;
Rehabilitation
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It is estimatred that 60 to 80 percent of the patients entering the program

will be suitable candidates for transplantation. OCf the remaining 20 to 40
percent of patients, some form of long term hemodialysis is indicated. It

is estimated that of the hemodialysis patients, three quarters will be. entered

in a home dialysis training program for treatment in their homes or at low

cost satellite ambulatory care centers. The remaining will require institutional
treatment because of the severity of thelr condition or for some other medical

or social reason.

The Department of Healith, Education and Welfare through the Health Services
and Mental Health Administration and the Regional Medical Programs Service
will fund the start-up costs for renal transplantation units and selectively
fund start-up costs for home dialysis training programs.

Communication System

To coordinate the activities of this life plan and to develop information for
better organ procurement and sharing, a national communication network will
be established that will be operated centrally with one central computer
system. Information will be fed into this communication network about all
patients with end-stage renal disease whether or not they have begun dialysis

or have had a transplant. Further Information is contained in Tab A.

Current Related Programs

Currently there are 340 institutions in the country providing dialysis
services to kidney patients and 95 hospitals providing kidney transplants.
However, most of these are poorly utilized and not staffed with full time

personnel. Until very recently all dialysis facilities were located in
or affiliated with public and non-profit hospitals. During the past two
yvears there has been a small number of privately owned dialysis f30111t1es
emerging in the largest metropolitan areas.

Transplantation programs are all affiliated with medical schools including
12 programs located in Veterans Administration Hospitals and two programs

in private foundations. -

By selective support of 50-80 tertiary treatment centers, DHEW would
encourage their development and continuance. Most of the other centers
would be expected to phase out.

i . b < bbbt

o obma s —— e,

..~........... .

1 - ——




~10~

At present there are several systems by which dialysis care is delivered.
They are: (1) Training of the patient in a hospital for routine, chronic
care in the patient’s home or in a low-overhead self-care facility both
affiliated with a medical center, (2) Provision of total care in a low-

. overhead facility or (3) Provision of total care in a hospital. Each
year a smaller proportion of patients are receiving all their care in a
hospital setting. In~hospital dialysis care centers are continuing to
“serve an important role as patient diagnostic and referral centers and
for treating emergency conditions which arise while patients are enrolled
in the alternate delivery systems. Hospitals continue to be the mein
resource providing dialysis care immediately before and after transplant

surgery. Tab D lists the current expenditures for all types of renal

disease,

Rationale for Govermmental Initiative

The financial impact on the economy of kidney disease is in excess of
$3,635,000,000. Estinates of the prevalence of kidney disease exceeu
7,847,000 (or 3.7% of the total population). Thus a major initiative
to decrease the morbidity and mortality rate is imperative,

Nowhere in the health care industry does the same gap exist between
technology and delivery as in the area of treatment of patients with end-
stage renal disease. Technologic developments in the last few years have
made possible the rapid expansion of programs to provide patients with
hemodialysis, in an institutional setting. The development of remarkable
technologic innovations that allow self ‘dialysis by the patient or a
member of his family at their home has been a major step in making this a
practical approach. Techniques of organ harvesting, preservation, and
transplantation have made renal homotransplantation a service entity and
no longer a research tool., However, the funding mechanisms to develop the
resources and provide patient care reimbursement have lagged far behind.

A management plan to prevent duplication, establish a nationwide networlk,
assure high quality, and assure access for all is necessary. Because of
this disparity, and the need for a national network, it is an appropriate
function of the Tederal government to bridge the gap by providing funds

to develop the resources with the expectation that patient care reimburse-
ment mechanisms such as Title XVIII, Title XVIX, the National Health
Insurance Standards Act, the Blue Plans, etc., will provide the payment of
the direct services once the resources, are present. This program is a
five-year funding effort that will be utilized as start-up costs to assist
the health care industry to develop these additional resources,

e i e

[
¢




"ically, if the Social Security Administration, Social and Rehabilitation i

-11-

Two methods may be employed to prevent duplication of tertiary treatment
centers. This is absolutely necessary to prevent a spiraling of costs to
treat end-stage renal patients and further contribute to "health care
inflation". The first method is a regulatory approach and consists of a
system of franchising dialysis-transplantation centers through either the
State Health Department or 314a agency. The advantage of this system is
that it is an absolute prohibition against unnecessary services, the dis-
advantage is that this would require modification of existing State laws in
most areas. The second disincentive to unnecessary duplication of hemo-
dialysis and renal transplantation centers is the voluntary cooperation of -
four major health financing agencies with support of the National Kidney
Foundation and the American Society of Nephrology. This approach would
utilize third party reimbursement mechanisms as the disincentive. Specif-

Service, Health Insurance Association of America, and the Blue Plans werec

to agree that they would only reimburse care given to patients in approved,
certified centers, this would provide a mechanism for preventing duplicatory
services., Several leading nephrologists have discussed elements of this
plan with the Regional Medical Programs Service over the past several weeks. i
Their enthusiastic support of this approach would imply that it would be
possible to receive essentially complete support of the members of the
American Society of Nephrology and the National Kidney Foundation to back

a Federally controlled program. This voluntary health agency and professional
association support coupled with a funding decision by the third party payors

would assure the success of the proposed plan.

8 s a0

A question may be raised as to why the Federal Government should support

a complete program for one specialized health problem such as end-stage ‘
renal ‘disease without insisting that it be part of a total comprehensive
system, The answer lies in the fact that health care delivery must be
comprehensive at a primary and secondary level but tertiary care requires
highly specialized skills and facilities on a regionalized basis. Dialysis-
transplantation centers are a specialized form of tertiary care. The investment
in training, technology, and other resources to provide tertiary levels of care P
is of such a magnitude and is so demanding on health manpower training S
facilities and resources that optimal utilization must be made of them. Not
only are the resource requirements large but they cannot function in isolation
from other tertiary levels of care. That is to say transplantation centers
cannot exist without immunologists, good clinical pathology laboratories,

good operating rooms, and recovery room; dialysis centers cannot function with-
out blood banks, nephrologists, psychiatrists, urologists and social workers.
The aggregation and interdigitation of tertiary skills has a synergistic

effect upon productivity. The climate that develops in a medical center is
conducive to further testing and development of innovative technologies.




~-12-

Further, the skills are of such a high degree of specialization that a
minimum level of activity is necessary to maintain quality. Coordination
is necessary to assure linkages of primary and secondary services to the Lo
tertiary services to prevent duplication. - S

The second reason behind this special Federal program is that there is S
a finite group of patients with a predictable frequency thus the supply F
of resources can be geared to the demand of the patients by effective ) R
centralized planning. There are few other health care delivery problems ' :
that fit this category. The third answer is that this systematic approach 0
to the delivery of one health care problem has proven to be successful on

a regional basis in this country and on a National and International basis

in other countries. Thus, the development of a National coordinated network,
that sets as its goal the provision of access to resources for all medically
_eligible citizens and the fulfillment .of this goal, establishes a systems
model that can be applied to other health care problems as technology bao.iiw =

morée advanced.

During the past decade significant inroads have been made in the treat-
ment of patients with end-stage renal disease. With demonstration that
patients can be readily maintained for years by regular hemodialysis
over a decade ago, efforts have been directed towards the development
of low cost, practical and simple methods of treatment. These efforts
have lead to the development of home hemodialysis, a procedure that has i _>'
drastically reduced the cost of this therapy (from $200 per inhospital %»
dialysis to $25 per home dialysis). N

With the demonstration of the long term patient survival on hemoclialysis j.ﬁ
coupled with the advances in irmunosuppressive therapy, renal trans- ;
plantation has become the acceptable node of therapy. Significant strides :
have been made in organ procurement and preservation, thereby, increasing P
the availability and improving the quality of donor kidneys. .

In conclusion, the technology necessary to treat patients with end-stage

renal disease is now a reality. Further investigative efforts are still

being directed towards the improvement of existing techniques. A further
discussion of technologic system is contained in Tab A.
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Management Plan

The development of hemodialysis and transplantation over the past decade
as complementary modes of end-stage kidney disease patient care has
indicated striking need to organize integrated systems of delivery. The
efficient delivery of dialysis therapy requires concentration of ex-
pensive dialyzers and dialyzate delivery systems at central points where
scarce medical and paramedical manpower can be employed in treating large
numbers of patients. Such centralization provides the patient with high
quality services while he is being stabilized, and permits the medical
center to fully classify the patient as a potential kidney transplanta-
tion recipient. A comprehensive program that provides center, home
training and limited care dialysis treatment and transplantation can -
be responsive to the individual medical requirements and needs of each '
patient requiring treatment. It has been demonstrated that transplan-
tation facilities with adequate dialysis (pre-and-post transplant) can

- serve large population groups. As the hub of a network of dialysis
centers, transplantation offers patient egress from long-term dialysis.

[REIFN

Thus, the most-effective delivery system of end-stage kidney disease (R
treatment requires aggregates of hospitals and other health facilities o
interrelated in an organized network which assures accessibility of g
care to the patient, and interdigitates patient referral, patient P
registry, dialysis, organ procurement, transplantation, laboratory '
services and continued patient follow-up.

Such a system lends itself to a national program of coordinated dialysis-
transplantation networks such as has been under development by the Regional

Medical Programs Service, HSMHA. The kidney disease control activity of

the RMPS has intensively demonstrated dialysis and transplantation -
modalities in various settings, and the Regional Medical Programs across }1
the country have begun to organize regional kidney programs incorporating -
existing medical and health facilities, private patient care funding and
‘manpower; they relate to State and local planning agencies, and Veterans
Administration, vocational rehabilitation and other Federal, State and
local medical and health programs.

RMPS authority to develop and coordinate interregional end-stage treatment
delivery systems is contained in Section 910, Title IX, PHS Act. Ingquiries
and proposals for broad, interregional end-stage kidney disease programs

to coordinate dialysis, organ procurement, and transplantation activities
for large sections of the country are being received. Such programs
typically propose cadaver organ procurement, and donor-recipient matching
and registry facilities for a number of transplantation centers, which are
related to supporting dialysis facilities. A broad program which provides
contractual support for such "super regional' activities would assure

3
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coordination and monitoring capabilities at the national level to obtain
efficient, non-duplicating deployment of resources, and effective coordi-
nation with related health programs at Regional, State, and local levels.

Project Schedule

1. Fiscal Year O01:

a. Grants to RMP's for Prevention and Public Education Progra::.
b. Contract for the development of the communications system.
¢. Fund 30 transplant centers - either completely new or
supplementing existing incomplete centers.
d. Fund 25 home dialysis training programs - either completely
> new or supplementing existing incomplete centers.
e. Grants and/or contracts for Research and Development.

2. Fiscal Year 02:

a. Continue funding Prevention and Public Education.

b. Continue funding the communication system.

c. Continue funding 30 transplant centers.

d. Start funding 20 additional transplant centers (as above).
e. Start funding 25 home dialysis training programs (as above).
f. Continue Research and Development funding. .

3. Fiscal Years 03, 04, 05:

a. Continue funding Prevention and Public Education.

b. Continue funding the communication system.

¢. Continue decremental funding of 50 transplant centers
d. Continue Research and Development funding.




Manpower Resources Plan

The direct manpower required to fulfill the objective of providing
full resources in the tertiary treatment centers includes. the
following:

1. For each Transplant Center

a. Transplant Surgeon (full-time)

b. Assistant Transplant Surgeon (at 50% time)
c. Administrative Coordinator

d. Secretary

e. Perfusion Technician

f. 3 Tissue-typing Technicians

2. For each Home Dialysis Training Program

a. Physician

b. - Administrative Coordinator
¢. Secretary

d. 2 RN's

e. 2 LPN's

f. 4 Dialysis Technicians

3. TFor the Center Communications System

a. Coordinator

b. 3 to 5 Computer Systems Technologists

¢. Also included here will be a significant but as yet
undetermined number of personnel utilized in designing
and implementing the system. These personnel will be
computer programmer and systems analyst specialists.

1f 50 centers are developed, this gives us a total of 925 direct
personnel (exclusive of communications people) who will be supported
with Federal funds. There are, however, other personnel who will be
directly involved in the program, i.e., dieticians, social workers,
psychiatrists, and psychologists. In most cases, this group of per-
sonnel will already be a part of the existing medical staff and will

not require any recruitment.

The availability of. trained medical and allied health personnel to
fulfill these positions is adequate in most cases. However, 400
trained paramedical technical personnel are required, and it is
anticipated that a shortage in this personnel areas may develop.
To offset any shortage, discharged armed forces corpsmen and other
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technical specialists who have already been extensively trained in
general patient care and/or laboratory work, will be recruited,
trained and employed in the appropriate center.

Wherever possible, already existing hospital facilities will be used
for the centers. . No new construction is anticipated but some reno-
vation of the existing facilities is expected.

The initial source of funds for the establishment and operation of
the centers will come from the Federal govermment. Federal support
for the first five years of the program will allow the centers to
become firmly established and develop adequate direct patient
reimbursement mechanisms, thus becoming self-sufficient.

Desired Impact

Renal disease is not a respector of age, sex, race, or socioeconomic
background. Lack. of access to care is not restricted to a specific
geographic or economic group. It has been noted that there is a

higher incidence of end-stage renal disease in minorities and in

high density residential areas than in other portions of an urban
community; renal disease secondary to hypertension is more prevalent

in young and middle age Negro males. The described program of pro-
viding a national network of Tertiary Treatment Centers would provide
access to all citizens with medical indications for hemodialysis and/or
renal homotransplantations. At the end of five years the program goal

of treatment resource availability for all citizens with this condition
would have been reached. The impact upon the rest of the health care
delivery system would be negligible as far as diversion of resources from
other priority areas. Progress should have been made in research and
development, prevention and public education which would begin to show

a decreased number of disability days and other morbidity indices. This
systematic approach to handling a major health issue will provide a

model that may be emulated to solve other health care problems. Proper
implementation of this program will strengthen the concept of regionaliza-
tion and non~duplication of health care services. It will not be a
perpetuation of further fragmentation of care. A cost benefit model is
developed in Tab E. The total impact of the program cannot be accurately
estimated as preventive methods are rudimentary as yet. '

Evaluation Plan

It has been estimated that 7,000 to 10,000 lives are lost each year
which are salvageable by the provision of proper treatment modalities.
Not only are these lives salvageable but over 75% of them are rehabili-
tatible to a level approaching their activities before the terminal

1
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illness began. Thus, the criteria for evaluation are:

(1) access to care for those diagnosed as having end-stage renal
disease with medical indication for maintenance therapy:

(2) degree of rehabilitation of those so treated;
(3) acceptability of the care by the patient and his family;

(4) cost containment. With the present system the average annuai
cost for patients in home dialysis, institutional dialysis and
renal homotransplantation programs, has been quite high. With
a systematic approach, improved utilization of resources and
coordination of repayment mechanisms, it is expected that the
average annual cost will decrease (or remain stable).. No patient
is to be denied care because of financial barriers;

(5) the quality of medical care delivered is to be evaluated by a
national renal peer review mechanism. Standards of optimal <uu:
will be developed and maintained for selection of patients, de-
termination of medical management, degree of rehabilitation and
end results. National optimal standards can assure the finest
quality of care in each of the renal centers.

Management Review Procedure

A kidney disease control program already exists in HSMHA in the
Division of Professional and Technical Development of the Regional
Medical Programs Service; procedures for the receipt, review, and
approval of proposals for kidney disease programs have been opera-
tional for some years. An important element of this procedure is

the requirement that applicant groups obtain State and Regional
certifications of program need, evidence of non-duplication of exist-
ing medical and health resources, and that plans provide effective
linkage with other programs for planning, operations and patient
referral. :

A Xidney Disease Advisory Committee will be established to advise
the Administrator, HSMHA, on the administration of the national
kidney disease program. The committee should be comprised of out-
standing individuals in the fields of nephrology and related medical
specialties, health administration, consumers, and technological
specialty areas. which are contributing to advanced medical delivery
systems. The committee will evaluate the administration of the
national kidney disease program, and advise the Administrator on

‘matters of criteria, program performance, opportunities for technical

innovation, and organization and employment of appropriate health’
resources.
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Criteria applicable to the selection of participating institutions
are being developed under the provisions of Section 907, Title I.,
and will be available soon. Development and implementation of the
program will be monitored by the Regional Medical Programs in
cooperation with comprehensive health planning agencies. Evaluation
of program performance will be carried out by RMPS through estab-
lished regional and interregional reporting systems, and centralized
registries of patients entering and being served by the national

program.

The Research and Development portion of the Initiative would be
managed by NIH using present mechanisms. Proposals will be sought
which fulfill the objectives of the program.

R




Technologic Systems

Communications System

An eflicient communications system containing records of all chronic
renal disease patieunts must be an integral part of the kidney initiative.
The system would first list a particular patient whenever a diagnosis of
irreversible chronic renal dicease is established. Data in the syrrem
would help in the gencral planning for allccation of end-stage resouvces
as well as in the sclection of the most compatible recipient for each

A~

donor kidney appearing in the transplant system.

The bud ctary ztlocation of 5 million dollars for tne system includes
substantial start-up costs during the first year when developmental costs
will predominate. Each of the 50-80 cooperating tertiary trcatment centers
will have & terminal linked to a central computer operating 2% hours a day

7 days a week. The treatment centers would need no special compuier ter’
nicians since the terminals can be programmed operate in a conversational
mode. Costs for systems design of both hardware and software would be
enormous during the first year, but costs should level out in the second
year and be constant thereafter. Solicitation of bids for this proposal

should result in a total cost f 5 million dollars or less.

Prototypzs of a computer matching system zlready existent are: a) The
National Communications Network currently cperated by Dr. Paul lerasaki,
UCLL, and supported by contract with DEE end b) The Southeastern Orga
Procurement and coordinated a t
utilization of computerized tissue-
Maryland, ¥orth Carolina and New Jersey.

of organ exchange and cooperative
vping deta for Virginia, Georgila,
ey

Dr. Teraszhki's ccﬂputerized information system nouses cata on thoe clinics.
results, tissue-typing, and current status of 4,000 transplants performad
across the country (7/L medical centers) as well as tissue-typing data on

1,000 potential recipients (agein at 74 medical centers) who are avaiting
transplantation. When a donor kidmey and his tissue-typing become avail-
eble at any onec of the participating centevs,. the date for these 1,000 re-

on a 24-hour basis znd the best possible match can

cipients is available
therefore be obtained, occasionally involving inter-center organ oY

indeed, since March 194, 40§ Lkidneys (or paticnts)

ted between medical centers utilizing this communications

patient tyvansport.
have been transpor
network.

ported in part by RES
entral computer
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matching system, allewing 24-hour availability of mutching of donors with
o2y ng. &
d uvtilizing organ cxchange vithin the parsicipeting

potential rec’ﬂlknts, an
states, "
Both of these pilot cf ‘orts have demonsiyated
value of a compyterized nati¢nal matehing sys

‘he fzasibility and poten:

t
tem,

Although all the questions regarding the pragmatic use of tissue-typing

ants are yet to be answered, the need .for tissue-
typing for living related donors, and the superior results of utilizing
"AM matches in cadaveric transplants is wzll establlsmed. Tf for no othor
than these reasons alone, a naticnal system of matching and orpan exchange
is highly desirable.

for cadaveric transpl
el

Trends in Current Technology of Kidney Disecase Related Equipment

In the field of diazlysis there are a number of potentiul advances relatip
to hardwere that are currently receiving intense CllﬂTxul evaluet ' ~n, ©
equipment, if found clinically ufglltcbip, may significantly mod:
improve the present dialysis treatment medalitles,

;J.

Subsequent to the development of the capillary kidney. significant interest
has been generated toward the use of ultra-thin cellulose acetate flat
membranes, This type of nembrane appears to be superior to the existing
"uremic towins'. The use of this type cof membrane

5

membranes for removal of
may significantly shorten the period ¢i time a pavient may De regv
dialyze per day, thereby 1ﬂprcesL"g potential for rehabilitation, &5
trials are just underway. In addition, significant strides are being mace
in the prolongaticn of furction of cannules. v the development of an
appropriate tissue interfacing substance, as well as minimal thrombogenir

surfaces. external cannulas may enjov cignificant imrevemar’ o surviv

rates.,

With regard to the development of new dialysis systems, there are two

promisinz avenues pzescwt1v undergoing clinical trials., The first is the

low volume (1-2 Iliters) sorbent dialved vate i i

being constantly recirculated as it ic e a

spectrum of selected adsorbents, This

vzluable bzeause for the first time hemodi of
ink and the teilet drain'

the "kitchen
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Tn addition, there has been the introduction of micro-encapsulated
purtlcltb which are ingested by thie patient and theoretically adsorb
the 'uremic toxins' in an amount sufficient enosugh to veduce the frecuency

of dialysis.

peritoneal dialysis has rccedved renewed interest vith the
8 systom removes most

Finally,
development of an automatic delivery system, Thi

of the complications associated with peritoncal dialysis ant enables one
to perform the procedure quite readily,

Il

In conclusion, there are a number of significant advances that are on
the horizon that have the potential of significantly altering the complexion

of dialysis.
urrent Status of Home Dialysis Technelogy

Home hemodialysis was initisted in Boston in 1963 and in Seattle and
London in 1964, 1Initially, home treatment was a cumbersoms experimental
endeavor but has evolved rapidly into a practical and successful means
of treating end-stage renal disease., Maintenance dialysis now can be
mzde available to almost anyone who 1s capable of learning to treat

himself in his ovn home., Furthermore, treatment in the home rather then
the center can provide an opportunity for more dialysir and, therefore,
better control of the ezotemic state and at leecs than hali the cost,

At the present time, in a treatment program designed for training patient:

pericd of approuimately six to eight weeks ol imstruc-

for home dialysis, a
tion serves to train a patient adyuately, Initially, patients trained

for home dialysis primarily used the Wiil-type dialyzer with & simple
hydreulic dialysate delivery system., Rapid advances during the ensuing
years have lead to the imtroduction of more sophisticated and safer
dialysate delivery syvatems, With these advances ceil dizl+. s at home
became more of a reality then in the past., 1n recent years, t
duction of such dialyzers as the 'capillary kidney' has cffex
acceptable alternative to the usual dialyzers, Presently, significant
inroads are being made into the development of compact disposable dialy-
n addition, the use of small and compact recirculating dialysate
ivery systems are presently undergoing clinical trials, The potentials
-z hold for the future are impressive. Indeed, it would
: appear that a patient with renal failure will only have to
imsclf one - two hours a day with a system that could readily

sultcase,

4

Procurcement and Presevvation of Donor Kidne:

The basic principal of providing each transplant recipient with the best

- et sk
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possible donor organ would be greatly enhanced by the ability to effec-
tively assay potential donor organs for viability and transplantability
prior to the actual surgery. Presently, two preservation methods are
available which have been used extensively in clinical organ transplant:
1) simple hypothermic storage with or without brief initial cold perfusion
and 2) prolonged pulsatile perfusion. Storage by simple hypothermia has
been used extensively and appears to be a safe procedure for less than
ten hours. On the other hand, the method of pulsatile pocrfusion of the
kidney allows for considerably greater advantages: 1) adequate preserva-
tion for at least thirty hours, 2) assessment of viability of donor
kidney, 3) removes transplant surgery from that of an emergency procedure
to that of an elective one, 4) allows for potential shering of a kidney
with the best matched recipient wherever he may be, 5) allows for pre-
surgery reassessment of potential recipients. Presently, devices have
been developed which can be easily transported in a small van or even an
airplane seat. This then allows for the transportation of organs from
region to region and potentially {rom country to country.

Currently, the scarcity of availzble cadaver organs is probably the most
important factor in limiting the number of transplants bLeing perrormed.
Hence, it is of utmost importance that an aggressive organ procurement
program be established as part of the public education program. In addi-
tion, the support of local legislation to make it easier to obtain organs

is of vital concern.
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The federal expenditure over a five-year period of time is estimated to
be 50 million Io tertiary treatment centers, 15 million for R & D,

S million for prevention, 5 million for public cducation and 5 million
for communications network or a total of 80 million dollars over five
years (which averages 16 million dollavs per vear.) It should be noted
that there are already in existence several transplantation centers that
would not need additional support to become self-sufficient (approximately
7-10). It should also be noted that there are already in existence home
dialysis training programs that would not need further support to become
self-sufficieat. At this time an exact estimate of the number of these
is not available, but will be developed shortly. The funds saved by not
having to support the full quota of transplant centers or home dialysis
centers will be utilized to fill the gap where additional tertiary treat-
ment centers or satellite, low cost, hemodialysis centers are needed to
provide for the patients who can not care for themselves at home or re-

ceive & renal homotransplant.

Several States have already established State-wide funding mechanisms to
pay for the direct patient care costs. This national plan will be coordi-
nated with these States. Federal-State cooperation in this network
approach to a priority health issue is a model that can be followed by

other programs.

The direct economic impact of this proposal upon equipment manufacturers is:

1. Perfusion and dialysis equipment $2,000,000

2. Computer systems 55,000,000

The direct full-time employment impact of this program in tertiary treat-
ment centers ic

1. Physicians 125

2. Nursing personnel (RN and LPN) 200

3. Technicians (Perfusion, Dialysis, Tissue 400
Typing)

4, Administrative staff’ 100

5. Clerical 100

Total 925

Transplantation Centers

Transplantation Centers will be funded at an average ¢ three to four
million people per center for 50 to 80 transplantation centers. These

will be supported at medical centers in areas in which the Health Plannin:’




Agencies have determined that a necd cexists. It is expected that a total |
of 5,000 to 7,000 transplants will be performed annually by the fiith year.
Ko new Lransplautatlon center will be planned in a region until any existing
center is approaching 75. transplants per year. The desired level of
activity will be 75- lOO transplants per year per center. The Federal
Govermment will fund on a decremental basis (up to 100 percent year one and
two, 75 percent yearythrce 50 percent year four and 25 percent year five)
the following categories provided that they do not currently exist in that
region. If one:or more of these budget items are available, the center will

be funded for the remaining portions.

Transplant Surgeon $35,000
Assistant Surgeon 15,000
(50% of the time)
Administrative Coordinator 15,000
Secretary 8,000
Perfusion Equipment '20,000
Perfusion Technician 10,000
Supplies S;OOO
Hospital expenses for cadaverlc 75,000

organ-harvesting
Typing Lab - 3 technicians’ 30,000

Supplies ' 5,000
Sub-Total $218,000

Overhead . 60,000
Total $278,000

The program being considered would provide funds to support transplantation
surgeons at the various medical centers. The critical importance of this
stems from consideration of several factors. First, most University-
affiliated hospitals cannot find funds for the sole support of a surgeon
who only does transplantation surgery as a separate categorical activity,
as opposed to general surgery or vascular surgery with part-time activities
in transplantation. Yet, it has been clearly demonstrated that the suc-
cess and progressive growth of a remal transplantation program is critically
dependent upon the presence of a full-time surgeon devoted exclusively to
transplantation and probably requires a minimum equivalent of 1% full-time
surgeons. It has further been demonstraLed that in most instances, the

- S .

e bm b



-3

initial support of such individuals, once a program has developed, no

longer requires outside financial support for the salary of the surgeon,

this being subsequently obtainable through funds gathered via 3rd party

payment mechanisms. Alternatively, funds often become available through

the hospital administrvation, as it sees the source of increasing incoming

funds generated by the tranmsplantation service. J

Home Dialysis Treining Programs

Making the assumption that each Home Dialysis Training Program will operate

two shifts per day, two cycles per week (Monday, Wednesday and Friday and

Tuesday, Thursday and Saturday) and will have a minimum of four beds, this

~will allow at least 12 patients per training cycle and at least 6 cycles

per year; thus each unit will be expected to train 72 patients per year.

As the total number expected would be between 700 and 3,000 per year, 50 ,
home dialysis training programs can support this national end-stage renal o
disease life plan. DHEW would fund one home training program per tertiary T
treatment center with the above assumptions and with any necessary elements
of the following budget (provided that they do not previously exist):

1 Physician $30,000 ;
2 RN's 30,000
2 LPN's 18,000
4 Technicians - 32,000
1 Administrative Coordinator 15,000
1 Secrerary 6,000

Equipment, Supplies and Renovation 35,000

Sub-Total 166,000
Overhead - 65.000 ' o |
Total $231,000 ?

This would be funded for one time only with the expectation that revenue
from patient care reimbursement mechanisms would be adequate by the secornd

1

operational year to bear the continuing expenses of salaries. .




Incidence of Patients with Treatable
End-Stage Renal Diseases

Tn 1967, the Gottschalk Report was submitted to the Bureau of the
Budget. This report concerned itself with the problem of developing
programs to care for persons with chronic kidney disease, Special
note was made of the incidence in the United States of chronic
kidney discase., At the same time, a study from the National-
Tnstitute of Health addressed itself to the same question. These
two reports are in remarkably close agreement and have accurately
defined the problem when examined against recent statistical

analysis.

These reports estimated that approximately 50,000 persons die each
vear from chronic remal disease. This works out to 35 patients
per million per year who are treatable. Of those with kidney
failure 7,000 to 10,000 are suitable candidates for prolonged
medical treatment, Medical treatment consists of conservative
therapy, chronic dialysis, and transplantation.

This prediction has been borne out by the experience of the majority
of physicians who care for persons with chronic kidney disease.
Indeed, the incidence of 35 suitable patients per one million popu-
lation per year has stood the test of four years time.

A Wational Plan for Establishing Patient Referral Patterns

One of the factors that limits care for patients with chronic kidney
disease is the lack of a system for patients to enter a well-defined
referral pattern. A system of this nature has been proven effective
in the United Kingdom; Scandia-Transplant which serves Benelux,
Germany, Austria, and Switzerland., From their experience we feel
this type of program could be planned and adopted in the United
States. The patient referral pattern is best established at a

national 1level.

The program which is proposed establishes close knit cooperation
between facilities. The activities of these facilities include
prevention of kidney disease, education, case detection and treat-
ment, organ procuremeént, tissue-typing, dialysis metworks, and trans-
plantation. Information between the various facilities will be

o
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coordinated by a national registry. All information on a particular
patient must be exchanged between the centers of excellence and
those primarily concerned with a patient's care.

The overriding purpose of this system is to care for a greater number
of patients,rcfer patients to the optimum level of medical treatment
needed and to return them to useful lives as guickly as possible, ‘J

In order to not overload the centers, it is planned to return the
patient to the primary physician. The primary physician, therefore, .
must have continued training. Continuing education will also be

made available to nurses, dietitians, technicians and other para-
medical personnel who are involved with the patient's care.

The flow of patient referral is outlined diagramatically in the §
introduction. This system is not unlike the pattern of referral .
that is used today in some areas of the United States. However,

the development of a more organized national program will allow ;
for more patients to reach the guality of care that is necessary. é

Expected Case Loads and Growth Rates

I. Transplantation

—— .

Information from the Kational Dialysis Registry suggests that
there are approximately 5,000 patients on dialysis in the United
States today. Dr., Paul Terasaki has data indicating that there
are approximately 1,000 patients awaiting transplantation across
the country. His data are not complete, however, and an estimate
of the actual current backlog of patients who are candidates for
transplantation would be somewhere between 2,000 and 3,000. Data
from the Gottschalk Committee Report suggests that approximately
35 patients per million population per year are candidates for
transplant or dialysis therapy -- this works out to be appreximately 1
7,000 patients in'the United States each year,

i The program for end-stage renal disease would be expected to
progressively increase the national capacity for transplantation
over a five-year period and over a somewhat- longer period, result : . ]
in a stabilization of transplantation capacity such that a steady 7 1
state would be reached. Assuming that 80% of all patients with ~
end-stage renal disease who are treatable will be transplanted,
then the rate of new transplant candidates for the nation per year
will be approximately 5,000 per year. 1If the rate of expansion
of transplantation case load capability averages 30 patients per |
center per year during year 1, 40 per year for year 2, 60 per year B
3, 80 per year for year 4, 100 per year for year 5, and finally, ﬂ[f 
reaching 150 per year by year 6, then the following predictions f

can be made: At the end of five years such a transplantation




program will have reached a capability of handling the subsequent

yearly rate of entry of transplant candidates into the system., In

an additional three years (a total of. eight years after the incep-

tion of the program) the backlog of patients encountered in the

system (the initial backlog plus the yearly backlog resulting from

progressive increase in transplant capability) will also have been

transplanted. Therefore, it is predicted that a total of eight _
years is required for a steady state to be achieved with respect -
to transplantation, and thereafter, transplantation capability will
be fully adequate to meet the yearly need. This projection does
not include second and third transplantation due to rejection.

If this remains a problem, more than 50 centers will be needed; a
total of 80 centers should take care of this eventuality., Anothew
assumption that is made in these calculations is that all of the

35 patients per million that are potential candidates will be
identified in the proposed program and therefore treated. The
experience to date is that there is initially a significant lag

in identifying all of these potential candidates so that the pre- 1{:v:
dicted case load in the first few years is probably excessive, RN
With proper emphasis by the program to further public and physician

education, it is anticipated that all or nearly all potential -
candidates for therapy will be identified., This will not signifi-

cantly alter the predictions for the time required for the system

to reach a steady state., The predictions regarding the expected

rate of transplantation are realistic in view of the present data

showing that in 1969, 200 transplants were done in the United

States; in 1970, 1,000 were done and by the end of 1971 between

1,100 and 1,500 will be done. The expectations for the proposed

program of transplanting 1,500 patients in year 1, and progressively

increasing to 5,000 patients transplanted in year 5, is attainable.

. Ak kem .

II, Dialysis

Dialysis supportive aspects of the life-plan will reach a
steady state carlier because of the progressively decreasing case
load as transplantation capability increases. 1t is predicted that
the dialysis case load will begin at approximately 5,500 patients
for year 1 and decrease to approximately 2,000 patients for. year 5
and all subsequent years, The proposed program entails supporting
current home dialysis training programs by providing increased
home dialysis training capacity to each of the 50 centers, and
adding an additional four home training beds to each of the centers
(operating on a three dialysis per week, two shifts per day schedule).
It is proposed that such a system allows for the handling of the
dialysis load and achieves full capacity to do so by as early as
year 3, and thercafter, a progressive decrease in dialysis need and
capacity could be effected,
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CURRENT EXPENDITURES

T. Current annual expendi

tures for treatment of patients with -

7nd stage kidney disease

A. Hemodiaiysis:
" Total number of patients treated
-Annual number of dialyses per patient
Average cost per dialysis‘
Total current annual expenditure for dialysis

-

B. Transplantation:

Total number of patients treated annually

Total cost per patient

Total current annual expenditure for
transplant

TI. Average unit expenditures for therapy

A. Hgmodialysis
' 1
In-hospital dialysis
Low-overhead facility

Home self-dialysis

B, Transplant

Ttoal average cost per patient

NOTES:

1 - Frem financial reports of Federal contracts moni tored

_ by Regional Medical Program.

2 - This figure is an estimate. The range of costs extends
from $5,000 to $50,000.

4,500
156
$150

$105,300,000

1,000
$10,000

$ 10,000,000

§200
125

25

$10,000

PV AN




TI1I. Distribution of expenditures

A. Hemodialysis1

§gg£gé Amount Peréent of Total
Patient.out-of—pocket 12,600,000 ‘ 12%
Patient insurance 46,300,000 447 g
Public and other 46,400,000 - 443, L

2
B. Transplants

-

Source * Amount - _Percent of Total
Patient out-of-pocket 1,000,000 ' 10% i
1
Public and other 9,000,000 90% R

IV. Estimated Total Cost of Kidney Disease (National)

1

Item( )

Indirect costs, .annual 52,875,000,000
Morbidity 1,173,000,000
Mortality 1,702,000,000

Direct costs, annual(z) 1,458,000,000

Estimated annual total: ‘ $4,333,000,000

NOTES :

1 - Telephone survey February 1970 of 17 dialysis centers. P -
Selection of patients significantly affects these rativs:
data from 12 home training dialysis centers under contract
show lower out-of-pocket costs due to greater selection of

indigent patients.

2 - Estimated,

(1) Data presented were developed in 1968. )
The renal disease data was developed from 1964 census data and are

adjusted for 1971 prices.

(2) ‘Includes hospital, nursing home care, physician, dentists, nurses,
other health professional personnel.
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V.

Chronic renal disease insurance coverage trends

A.

Benefits - No coherent data is now available. Through

individual physician efforts during the 1960s, and more

recent RMPS staff discussions with majer health insurance

carriers, insurance support is rapidly increasing. Blue
Cross/Blue Shield, for instance, administers 74 autcnomous

plans and coverage varies widely from total to none. BRlue 1~1»
Cross/Blue Shield has surveyed its plans, and may have data 3 =

analyzed by February or March 1972. .

Current premium costs are those charged for coverage selected.
Actuarial estimates based on the experience of Blue Cross/Blue
Shield indicate a potential premium levy for renal disease
coverage at between $1,00 and $2.00 per year. Informal estimates

‘of premium required for national coverage for renal dlsease R

are below $1.00 per year.
Insurance carrier expenditures for chronic renal disease; a'» 

Unknown. Initial information from the Blue Cross/Blue Shield
survey mentioned above indicates that of 70 plans reporting,

66 provide inpatient coverage (Dialysis overnight).
54 provide outpatient coverage (Dialysis during the day). s
44 provide home self-dialysis coverage. %g';

No information has been provided on transplantation, although
costs have been covered in some areas. The 70 reporting plans
encompass 9,643,000 members with coverage complementary to
Medicare, while 132,100,000 members are under age 65. At

an end-staze disease incidence of 35 per 1,000,000 an estimated
kidney disease populatlon of 4,600 is prOJected in the latter

figure.

No Social Security Administration or Social and Rehabilitation

Service expenditures for chronic renal disease are available.

Coverage is determined locally. SRS reports that program

covering only Counseling and Training provide only $250 per year,

per patient. Where full coverage for end-stage renal disease ' T
is provided, a range of $12,000 - $25,000 per patient per year : A i”;{
is provided. ' S

California and New York are examples of States with essentially
full coverage for their end-stage renal .disease populations.

It should be noted that more than 25 States have enacted
legislation to develop renal disease control programs and/or
to help support patient care. Funds appropriated vary from
none to $1,000,000. ‘ S
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I. Costs

' End Stage Kidney Disease.
"Cost-Benefit" Model (10 Years)

A

A. Assumptions

1.

2.

7000 ideal patients will be identified and treated. s=ch

year

Equilibrium will be reached with 5000 of those ideal
patients receiving a transplant '

Transplant capacity will grow from current level of
1500 to 5000 within 4 years. Meanwhile, dialysis
facilities will treat all other ideal candidates.

Constant mortality rate of 15% per year on dialysis

First year graft failure 25%, and mortality rate of
25%, subsequent yearly mortality of 5% following trans-
plant operation.

Cost of transplant is $10,000 in first year and $1000
per year thereafter..

Cost of Dialysis is $15,000 per year (combining home,
low cost satellite and hospital-based dialysis).

42 b
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Year

10

11

DxBy 4 1

TxBy 4 1

k + 1

B. Caseloads

Dx

Backlog

DxB

5000
+9000
11800
13580
14493
15269
15929
16490

16967

© 17372

[

il

17716

.85

.95

.15

Tx
Backlo

TxB

5185
7426
9554
11576
13497
15322
17056

18703

g

Dka + .85 ka.+

TxB, + .50Txk

k

DxB, + .05Tx%B

k

k

+4-

New Dx New T
Dx ix
5000 2000
AOQO 3000
3000 4000
2000 5000
2000 5000
2000 5000
2000 5000
2000 5000
2000 5000
2000 5000

- ZSTXk

.15Dx;, + .25 Txk

D

2050
2798
3388
3846
4095
4318

4518

4698

4861

5009




“,
C. Yearly Costs ‘A
. 1.
, Dx Tx New Dx New A o : ‘
Year Backlog Backlog ) ‘
1 $ 75M $ 1M $75M $20M $ 171M
2 135M 2M ' 60N - 30M 227M
3 180M L3N 45M 40 - 268M {
4 : 204 5M 30M 50M 289M |
5 218M ™ 30M 50N 305M b
. . :
6 © 230M - 10M 30M 50M 320M B
7 239M 124 30M 504 ©331M S
8 248M 13M 30M 50M 341 R
9 255M 15M 30M " 50M 350M g
i
10 261M 17M . 30M 50M 358M :
Total 2045M 85M 390M 440 29¢ 71
. .
:
TOTAL COST _ $2,960,000,000 ]




fits

kssumptions;':

1.

2.

3.

crten nEDiend

Avkrage annual ‘income for fully rehabili
is $8000

Transplant patients will achieve 80% rehabilitation éftéf
the first year

Dialysis patients will achieve 60% rechabilitation.

Jocial Benefits (cumulative over 10 years)

Econ

1.

Years of Life on dialysis 148,616
Years of Life after transplant 103,622

Future lives of 17,716 persons undergoing dialysis at end
of ten-year period ‘

Future lives of 18,703 transplant recipients living at the
end of ten-year period,

omic Benefits

Dialysis: (10 years)

148,616 patient years x $8000 x 60%/patient year = $713M
Transplantation: (10 years)
103,622 patient years x $8000 x 80%/patient year = ${« 7

Future earnings of dialysis patients
' 0

Future earnings of transplant recipients
Average life expectancy is 15 years
15 years x(income minus treatment cost) 6400-1000/patient

year x 18,703 patients = $1515M

TOTAL ECONOMIC BENEFIT = $2,891,000,00C
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III. Cost-Benefit Analysis

A. Ve estimate the total cost of this program to be $2,26L.000,000.
Of this total, $80,000,000 would be govermment "'seed” money .
the remainder would be prov1ded through the usual wedlcal pay-

ment mechinisms.

PRPRHIID S VS PO

B. The 76,000 patients treated under this program can be estimated
to earn $2,891,000,000 as a result of receiving this end stage i

therapy.

C.. Our ccst figures should be weighed against an average cost of
death of $4500/patient (assumption of 30-day terminal hospitali-
zation at $150/day). If the ideal end stage kidney disease
patients were not treated during the next ten years, death of
those 76,000 patients would be expectcd to cost .$342,000.:

D. Combining the results shown in paragraphs A, B, and C, we
have an expected economic gain (B + C - A) = gain):
$2891M + $342M - $2960M = $273M
Gain = $273,000,000

E. No assumptions or projections are made for improvements in = a
rehabilitation rates, breakthrough in treatment modaliticc > J}_“
improved preventive techniques. The indirect gains of re- '

. duced "disability days," increased employment (of rehabilitated
patients), increased by revenue and decreased 'welfare" nccds
are likewise not included. These factors should substantizlly
increase the expected economic gain of this program.

[P RS 4 U VO A

F. Modifying our model to include the following more optimistic
assumptions gives even better 1l0-year results.

1. Modified Assumptions

P

a. Average dialysis cost will fall from present level of
$15,000 per year to $7500 per year at the end of 10
years. We will use a figure of $10,000 per year as a
representative cost for 10-year perioed.

1. e

1

b. Transplantationcapability will increasc beyond levels
necessary to treat new patients in order to reduce
pool of long-term dialysis patients. Maximum level
will be 7500 transplants per year.

c. Craft survival will average 607 in first year and 957
each year thercafter following transplant operation.
Patient survival will average 807 in first year and

e coincide with graft survival each year thereaffe.
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2. Caseloads

[y —

Dialysis Transplant New ' New Deaths
Badklog Backlog Dialysis Trangplanis
Year DxB TxB ) Dx : o Ix s
1 - 5000 1000 - 5000 ' S20000 0 0 ESE0
2 8900 2150 . 4000 . ..300D0 2639
3 - 11565 3843 3000 4000 3177 -
4 13180 6051 2000 5000 3580 |
5 13903 8748 2000 6000 3872
6 13868 11911 2000 .. .- 7000
7 13188 15515 2000 7500 4179 e
8 12285 19239 2000 7500 4230
9 11517 22777 2000 7500 4292
10 10864 26138 2000 7500 L3
11 10309 29331 |

[l

DxB

K+ 1 .85 Dka ;4{(Tx—5000) iy q& + .85 Dxp + .20 TXL ,;'i'

TxB . I, 4
X’k +1 95 Tka 60 Txk

D, = .15 [j Dka - {(Tx—SOOO)»’?}~J+ .05 Tka +,‘15 ka + fZOIXk

fl

k




T 3\ Yc;arly Coégs‘.
< ‘va : ' Tx New Dx New Tx | Total
Year Backlog‘;-."" Back.log ' i
1 ssom S M ssoM - s20% 53 - 4
2 89M oo - G0N m.3om; 7 lbin x/
3 1162 4M 30M oM d9om i
4 132 6 201 50M 2081 o
5 139M . oM 20M 60M 228M !
6 139M 12 . 20M 7M. 241M |
7 1324 16M 20N : 754
8 123M 19M . 20M 75M 2374
9 115M 23M 20M 75M - 233M ;
10 109M 26M . 20M  75M, 230M »
Total 11444 o o1i8M 260M 570M 2092M
TOTAL COST © . $2,092,000,000
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Benefits (10 Years)

a. Years cf life on dialysis v _ »
119,579 years Economic benefin ~°  S6A : : - i

b. Years of life after transplant :
145,703 years Economic benefit 5932M

c. -Future lives of patients on dialysis at end of period
. 10,309 patients  Economic benefit 0 '

d. TFuture lives of transplant recipients 1living -at end of

period ,
29,331 patients: Economic benefit $2,376M ’
TOTAL ECONOMLC BENEFIT $3,954,000,000 o

Cost-benefit comparison

As before, we assume cost of death of $4500 ner matient . s
which gives us cost of $342M if we allow 76,070 Jead '
patients to die '

Hence

Economic Gain = 3954M + 342 - 2092M = $2,204,000,000
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It has been generally accepted that access to comprehensive
health services of high quality mﬁst be available to all Americans.
Comprehensive systems of care must be developed throughout the
Country. One of the componeﬁts of this system is a method of
proﬁpt detection; diagnosis and treatmeﬁt of patienté with renal
disease. To this end a series of primary, secondary, and terfiary‘
centers with renal treatment capability and effective linkages
should be proéided on a planned basis.

The primary centers will revolve around practicing
physicians' offices, public health clinics, and other facili-

ties. Upon detection of a recurring or chronic problem, referral

should be made to a secondary or tertiary center. Secondary

centers will exist in multispecialty clinics, hospitéls, clinics,

and community medical centers. Sophisticated specialized

diagnostic skills should be provided.

- Tertiary centers>will usually be located in a university
health science center and should have a full range of kidney
services availaﬁle. This would include the usual diagnostic and
therapeutic services as well as training facilities for medical

and ancillary personnel. Specialized resources will include

hemodialysis and renal homotransplantation facilities. These

centers should be dispersed in such a way that all sections will

‘have adequate medical coverage but without duplication. This is




aﬁproximately one center per 4 million residents.

For patients with end-stage renal disease, the disparity
between technology and delivery ‘is greater than any other phase
in the health care‘industry. During the past fifteen years,
two mutually supportive and dependent therapies have evolved in‘
the treatment of kidney failure: hemodialyéis and renal homo-
transplantation; Due to the lack of adequate patient care
reimbursement mechanisms, sufficient resources havé not-
developed to match patient‘needs. With both techniques becoming
widely accepted, it is important to develop coordinated plans
indicating the proper relationship between dialysis and trans-
plantation, and develop the financial support needed to bridge
thé‘gap.

A system for patients to enter a well-defined referral
pattern is to be established, with national coordination. Once
established, this centrally operated communication network
would feed information back to the practicing physician about
their patienfs with end-stage renal disease. The patient
would be entered into the renal center's long-range 'life-plan."

Tertiary treatment centers should establish a life-plan
for each patient identified as having end~stage renal disease.

This plan should provide for conservative medical management

&




as soén indicafed. When the patient begins to develop
compiications of his disease, a decision to transplant should
be the treatment of choice. 1If, however, the patient is not
medically suitable for transplant, or an organ is not avail-
able, or the patient declines, training should be initiated
for home dialysis. If circumstances do not permit-this
tﬁerépentic modality,,tréatment af a satellite, low-cost
_ambulatory‘care éentér or hospiﬁal dialysis center should be
provided.

The séarcity of available cadave; organs is probably
the most important factor in limiting the number of transplants
being performed. An aggressive organ procurement program to
increase the national capacity for tranSplantationbis
necessary. Support of local legislation and education of tﬁe
public to make them aware of tﬁe use of cadaver kidneys is
necessary to make it easier to ob£ain organs. Another major
deficiency is the lack of full-time center—ﬁased trans-
plantation surgeons.

As a further step, improvements in the techniques of
organ harvesting, preservation, transplantation;vand a com-
puter matching system could be developed. Other programs
to further public and physician education, support current

home dialysis training programs, provide increasing home




dialysis training, and develop a close knit cooperation between

facilities would prevent duplication of efforts.

The development of a national coordinated network can

" be applied to other health care problems as technology

becomes more advanced. The development of a coﬁmunication
system, funding of transplant éénters, funding of home-
dialysis training programs, and other continuing education
programs, will make the management of en&—stage.kidﬁef aiseas;
progress rapidly in the immediate future. In the next ten
years, the goal of adequate dialysis and transplantation
resources can be met. | i
Guidelines are being queloped for RMPS support of
Regionai Medical Programs to assist tﬁem in providing the

resources necessary to develop comprehensive treatment plans

and dialysis and transplantation centers.
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Program Summary

Nowhere in the health care industry is the disparity between technology
and delivery as great as it is for the patients with end-stage renal
disease. Over 50,000 Americans die each year from some form of renal
disease. Of these, 7,000 to 10,000 have medical indications for mainte-
nance therapy by hemodialysis or renal homotransplantation. A "Life-Plan"
for the treatment of patients with end-stage renal disease is proposed.
The goal of the plan is to provide the resources for home dialysis train-
ing and renal homotransplantation so that all Americans who suffer from
end-stage renal disease that meet the medical criteria for maintenance
therapy will have access to care. Specific objectives are to establish

a minimum of 50 "Life-Plan" Renal Centers with facilities for renal
homotransplantation and home dialysis training located throughout the
country on an average of approximately 1 per 4 million population, a
total of 50 centers. A second objective is to prevent duplication and
under-utilization of services. The specific elements to achieve these
objectives are that a Federal program, administered by the Health Services
and Mental Health Administration (through the Regional Medical Programs
Service), will selectively fund medical centers which demonstrate the
capacity to perform this service. A decremental funding pattern will be
utilized with 100% funding for the first 2 years, 75% the third, 50% the
fourth and 25% the fifth year. Continuation costs of these centers will
be borne by patient care reimbursement mechanisms. The plan makes the

following assumptions:
1. The average life extension will be seven years or more;

2. The rate of entry will be unchanging over the next five
years;

3., Mechanisms for payment for direct patient services will
develop as the resources to provide the services become
available (through Title XVIII, XIX, NHISA, Blue Plans,
etc.). There will be Federal-State cooperation in develop-
ing these mechanisms.

4. A coordinated plan can be implemented with the voluntary
cooperation of the health providers. This type of plan has
already been enthusiactically endorsed by leading nephrologists.




Plan

The following Federal strategy is recommended for development of a

"Life Plan" for the treatment of end-stage renal disease patients by
selective funding of dialysis and transplantation centers. It has been
estimated that approximated 50,000 Americans die each year of some form
of chronic renal disease. Of these, it was estimated by the Gottschalk
Report submitted in 1967 to the Bureau of the Budget that 7,000 to 10,000
are considered to be good candidates for supportive care and would be
expected to achieve a 75% level of rehabilitation to their pre-terminal
illness activities. Therefore, it would seem appropriate that a strategy
be developed for the entrance of these 7,000 to 10,000 patients per year
into a coordinated plan health care delivery.

An end-stage Renal Disease Center is to be developed for every four

million residents, a total of 50 centers. This Center will combine the
resources of hemodialysis and renal homotransplantation as modalities of
treatment for patients identified. As soon as a patient is diagnosed as
having chronic progressive renal disease he is to be referred to the center
for that region to be entered into the long-range life-plan. Emphasis in
this life-plan will be placed upon early homotransplantation. At the
present time cadaveric transplantation seems to be the most practical.

It is estimated that 60 to 80 percent of the patients entering the pro-
gram will be suitable candidates for transplantation. Of the remaining

20 to 40 percent of patients, some form of long term hemodialysis is
indicated. It is estimated that of the hemodialysis patients, 10 to

30 percent will be entered in a home dialysis training program for treat-
ment in their homes or at low cost satellite ambulatory care centers,

The remaining 10 percent will require institutional treatment because of
the severity of their condition or for some other medical or social reason.

The Department of Health, Education and Welfare through the Health Services
and Mental Health Administration and the Regional Medical Programs Service
will fund the start-up costs for renal transplantation units and selectively
fund start-up costs for home dialysis training programs.

Communication System

To coordinate the activities of this life plan and to develop information
for better organ procurement and sharing, a national communication network
will be established that will be operated centrally with one central com-
puter system. Information will be fed into this communication network
about all patients with end-stage renal disease whether or not they have

begun dialysis or have had a transplant.
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Current Related Programs

Currently there are 340 institutions in the country providing dialysis
services to kidney patients and 95 hospitals providing kidney transplants.
However, most of these are poorly utilized and not staffed with full

time personnel. Until very recently all dialysis facilities were located
in or affiliated with public and non-profit hospitals., During the past
two years there has been a small number of privately owned dialysis
facilities emerging in the largest metropolitan areas.

Transplantation programs are all affiliated with medical schools including
12 programs located in Veterans Administration Hospitals and two programs

in private foundations.

To-day there are several systems by which dialysis care is delivered.
They are: (1) Training of the patient in a hospital for routine, chronic
care in the patient's home or in a low-overhead self-care facility both
affiliated with a medical center, (2) Provision of total care in a low-
overhead facility or (3) Provision of total care in a hospital. Each
year a smaller proportion of patients are receiving all their care in a
hospital setting. In-hospital dialysis care centers are continuing to
serve an important role as patient diagnostic and referral centers and
for treating emergency conditions which arise while patients are enrolled
in the alternate delivery systems. Hospitals continue to be the main
resource providing dialysis care immediately before and after transplant

surgery.

Rationale for Govermmental Innitiative

As previously stated, nowhere in the health care industry does’.the same
gap exist between technology and delivery as in the area of treatment of
patients with end-stage renal disease. Technologic developments in the
last few years have made possible the rapid expansion of programs to
enter patients in hemodialysis, in an institutional setting. The develop-
ment of remarkable technologic innovations that allow self dialysis by
the patient or a member of his family at their home has been a major step
in making this a practical approach. Techniques of organ harvesting,
preservation, and transplantation have made renal homotransplantation a
service entity and no longer a research tool. However, the funding
mechanisms to develop the resources and provide patient care reimburse-
ment have lagged far behind. A management plan to prevent duplication,
and establish a nationwide network and high quality to assure total
coverage is necessary. Because of this disparity, and the need for a
national network, it is an appropriate function of the Federal government
to bridge the gap by providing funds to develop the resources with the
expectation that patient care reimbursement mechanisms such as Title 18,
Title 19, the National Health Insurance Standards Act, the Blue Plans,
etc., will provide the payment of the direct services once the resource
is present and to coordinate the program., This program is a five-year
funding effort that will be utilized as startup costs to assist the medical
centers to develop these additional resources.
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Two methods may be employed to prevent duplication of services. This is
absolutely necessary to prevent a spiraling of costs to treat end-stage
renal patients and further contribute to "health care inflation'". The

first method is a regulatory approach and consists of a system of fran-
chising dialysis-transplantation centers through either the State Health
Department or 31l4a ageuncy. The advantage of this system is that it is an
absolute prohibition against unnecessary services, the disadvantage is that
this would require modification of existing State laws in most areas. The
second disincentive to unnecessary duplication of hemodialysis and renal
transplantation centers is the voluntary cooperation of four major health
financing agencies with support of the National Kidney Foundation and the
American Society of Nephrology. This approach would utilize third party
reimbursement mechanisms as the disincentive. Specifically, if the Social
Security Administration, Social and Rehabilitation Service, Health Insurance
Association of America, and the Blue Plans were to agree that they would only
reimburse care given to patients in approved, certified centers, this would
provide a mechanism for preventing duplicatory services. Several leading
nephrologists have discussed elements of this plan with the Regional Medical
Programs Service over the past several weeks. Their enthusiastic support of
this approach would imply that it would be possible to receive essentially
complete support of the members of the American Society of Nephrology and
the National Kidney Foundation to back a Federally controlled program. This
voluntary health agency and professional association support coupled with a
funding decision by the third party payors would assure the success of the

proposed plan.

A question may be raised as to why the Federal Government should support

a complete program for one specialized health problem such as end-stage

renal disease without insisting that it be part of a total comprehensive

system. The answer lies in the fact that health care delivery must be
comprehensive at a primary and secondary level but tertiary care requires

highly specialized skills and facilities on a regionalized basis. Dialysis-
transplantation centers are a specialized form of tertiary care. The investment
in training, technology, and other resources to provide tertiary levels of care
is of such a magnitude and is so demanding on health manpower training facilities
and other resources that optimal utilization must be made of them. Not only are
the resource requirements large but also they cannot function in isolation from
other tertiary levels of care. That is to say transplantation centers cannot
exist without immunologists, good clinical pathology laboratories, good
operating rooms, and recovery room; dialysis centers cannot function without
blood banks, nephrologists, psychiatrists, urologists and social workers.

The aggregation and interdigitation of tertiary skills has a synergistic

effect upon productivity. The climate that develops in a medical center is
conducive to further testing and development of innovative technologies.
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Further, the skills are of such a high degree of specialization that a
minimum level of activity is necessary to maintain quality. Coordination
is necessary to assure linkages of primary and secondary services to the
tertiary services to prevent duplication. '

The second reason behind this special Federal program is that there is

a finite group of patients with a predictable frequency thus the supply

of resources can be geared to the demand of the patients by effective
centralized planning. There are few other health care delivery problems

that fit this category. The third answer is that this systematic approach
to the delivery of one health care problem has proven to be successful on

a regional basis inthis country and on a National and International basis

in other countries. Thus, the development of a National coordinated network,
that sets as its goal the provision of access to resources for all medically
eligible citizens and the fulfillment of this goal, establishes a systems
model that can be applied to other health care problems as technology becomes
more advanced.

-~
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Technological Plan

During the past decade significant inroads have been made in the treat-
ment of patients with end-stage renal disease. With demonstration that
patients can be readily maintained for years by regular hemodialysis
over a decade ago, efforts have been directed towards the development
of low cost, practical and simple methods of treatment. These efforts
have lead to the development of home hemodialysis, a procedure that has
drastically reduced the cost of this therapy.

With the demonstration of the long term patient survival on hemodialysis
coupled with the advances in immunosuppressive therapy, renal trans-
plantation has become the acceptable mode of therapy. Significant strides
have been made in organ procurement and preservation,thereby, increasing
the availability and improving the quality of donor kidneys. With the
recent introduction of anti-lymphocyte globulin to bolster the already
existing immuno-suppressive drugs, further improvement in cadaver kidney
survival may be on the horizon.

In conclusion, the technology necessary to treat patients with end-stage
renal disease is now a reality. Further investigative efforts are still

being directed towards the improvement of existing techniques,

Management Plan

The developrient of hemodialysis and transplantation over the past decase
as complementary modes of end-stage kidney disease patient care has
indicated striking need to organize integrated systems of delivery. The
efficient delivery of dialysis therapy requires concentration of ex-
pensive dialyzers and dialyzate delivery systems at central points where
scarce medical and paramedical manpower can be employed in treating large
numbers of patients. Such centralization provides the patient with high
quality services while he is being stablized, and permits the medical
center to fully classify the patient as a potential kidney transplanta-
tion recipient. Acomprehensive program that provides center, home
training and limited care dialysis treatment and transplantation can

be responsive to the individual medical requirements and needs of each
patient requiring treatment. It has been demonstrated that transplan-
tation facilities with adequate dialysis (pre-and-post transplant)

can serve large population groups. As the hub of a network of dialysis
centers, transplantation offers patient egress from long-term dialysis.

Thus, the most effective delivery system of end-stage kidney disease
treatment requires aggregates of hospitals and other health facilities
interrelated in an organized network which assures accessibility of
care to the patient, and interdigitates patient referral, patient
registry, dialysis, organ procurement, transplantation, laboratory
services and continued patient follow-up.




Such a system lends itself to a national program of coordinated dialysis~
transplantation networks such as has been under development by the
Regional Medical Programs Service, HSMHA. The kidney disease control
activity of the RMPS has intensively demonstrated dialysis and trans-
plantation modalities in various settings, and the Regional Medical
Programs across the country have begun to organize regional end-

stage programs incorporating existing medical and health facilities,
private patient care funding and manpower; they relate to State and local
planning agencies, and Veterans Administration, vocational rehabilita-
tion and other Federal, State and local medical and health programs.

RMPS authority to develop and coordinate interregional end-stage
treatment delivery systems is contained in Section 910, Title IX,

PHS Act. 1Inquiries and proposals for broad, interregional end-stage
kidney disease programs to coordinate dialysis, organ procurement,

and transplantation activities for large section of the country are
being received. Such programs typically propose cadaver organ procre-
ment, and donor-recipient matching and registry facilities for a

number of transplantation centers, which are related to supporting
dialysis facilities. A broad program which provides contractual support
for such "super regional" activities would assure coordination and
monitoring capabilities at the national level to obtain efficient,
non-duplicating employment of resources, and effective coordination with
related health programs at Regional, State, and local levels.

Project Schedule

1. Fiscal Year 01:

a. Contract for the development of the communications system.

b, Fund 30 transplant centers - either completely new or
supplementing existing incomplete centers,

c¢. Fund 25 home dialysis training programs - either completely
new or supplementing existing incomplete centers.

2, Fiscal Year 02:

a, Continue funding the communication system.

b. Continue funding 30 transplant centers.

c. Start funding 20 additional transplant centers (as above).
d. Start funding 25 home dialysis training programs (as above).

3. Fiscal Years 03,04,05:

a, Continue funding the communication system.
b. Continue decremental funding of 50 transplant centers.
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Resources Plan

The direct manpower required to fulfill the objectives of the "Life-Plan"
for End-State Renal Disease includes the following:

1. For the Transplant Center

a. Transplant Surgeon

b. Assistant Transplant Surgeon (at 50% time)
¢c. Administrative Coordinator

d. Secretary

e. Perfusion Technician

f. 3 Tissue-typing Technicians

2. TFor the Home Dialysis Training Program

a. Physician

b. Administrative Coordinator
¢. Secretary

d. 2 RN's

e. 2 LPN's

f. 4 Dialysis Technicians

3. For the Communications System

a. Coordinator

b. 3 to 5 Computer Systems Technologists

¢c. Also included here will be a significant but as yet
undetermined number of personnel utilized in designing
and implementing the system. These personnel will be
computer programmer and systems analyst specialists.

For the entire program, this gives us a total of 925 direct personnel
(exclusive of communications people) who will be supported with Federal
funds. These are, however, other personnel who will be directly in-
volved in the program, i.e., dieticians, social workers, psychiatrists,
and psychologists. 1In most cases, this group of personnel will already
be a part of the existing medical staff and will not require any re-

cruitment,

The availability of trained medical and allied health personnel to fulfill
these positions is adequate in most cases. However, 400 trained para-
medical technical personnel are required, and it is anticipated that a
shortage in this personnel areas may develop. To offset any shortage,
discharged armed forces corpsmen and other technical specialists who

have already been extensively trained in general patient care and/or
laboratory work, will be recruited, trained and employed in the approp-

riate center,




Wherever possible, already existing hospital facilities will be used for
the centers. No new construction is anticipated but some renovation of

the existing facilities is expected.

The initial source of funds for the establishment and operation of the
centers will come from the Federal government. Federal support for the
first five years of the program will allow the centers to become firmly
established and develop adequate direct patient reimbursement mechanisms,
thus becoming self-sufficient.

Desired Impact

End-stage renal disease is not a respector of age, sex, race, or socio-
economic background. lack of access to care is not restricted to a
specific geographic or economic group. It has been noted that there
is a higher incidence of end-stage renal disease in minorities and in
high density residential areas than in other portions of an urban
community. The described program of providing a national network of
Life~-Plan Renal Treatment Centers would provide access to all citizens
with medical indications for hemodialysis and/or renal homotrans-
plantations. At the end of five years the program goal of treatment
resource availability for all citizens with this condition would have
been reached. The impact upon the rest of the health care delivery
system would be negligible as far as diversion of resources from other
priority areas, This systematic approach to handling a major health
issue will provide a model that may be emulated to solve other health
care problems, Proper implementation of this program will strengthen
the concept of regionalization and non~-duplication of health care
services, It will not be a perpetuation of further fragmentation of

care,

~Evaluation Plan

1t has been estimated that 7,000 to 10,000 lives are lost each year that
are salvageable by the provision of proper treatment modalities. Not
only are these lives salvageable but over 75% of them are rehabilitatible
to a level approaching their activities before the terminal illness

began. Thus, the criteria for evaluation are: (1) access to care for
those diagnosed as having end-stage renal disease with medical indication
for maintenance therapy; (2) degree of rehabilitation of those so treated;
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(3) acceptability of the care by the patient and his family; (4) Cost
containment. With the present system the average annual cost for
patients in home dialysis, institutional dialysis and renal homo-
transplantation programs, has been quite high. With a systematic
approach, improved utilization of resources and coordination of re-
payment mechanisms, it is expected that the average annual cost will
decrease (or remain stable). No patient is to be denied care because
of financial barriers; (5) the quality of medical care delivered is to
be evaluated by a national renal peer review mechanism. Standards of
optimal care will be developed and maintained for selection of patients,
determination of medical management, degree of rehabilitation and end
results. National optimal standards can assure the finest quality of
care in each of the renal centers.

Management Review Procedure

A kidney disease control program already exists in HSMHA in the Division
of Professional and Technical Development of the Regional Medical Programs
Service; procedures for the receipt, review, and approval of proposals

for kidney disease programs have been operational for some years. An
important element of this procedure is the requirement that applicant
groups obtain State and Regional certifications of program need,

evidence of non-duplication of existing medical and health resources,

and that plans provide effective linkage with other programs for planning,
operations and patient referral.

A Kidney Diseae Advisory Committee will be established to advise the
Administrator, HSMHA,on the administration of the national kidney disease
program. The committee should be comprised of outstanding individuals

in the fields of nephrology and related medical specialties, health
administration, consumer and technological specialty areas which are
contributing to advanced medical delivery systems. The committee will
evaluate the administration of the national kidney disease program, and
advise the Administrator on matters of criteria, program performance,
opportunities for technical innovation, and organization and employmemnt
of appropriate health resources.

Criteria applicable to the selection of participating institutions are
being developed under the provisions of Section 907, Title IX, and will
be available soon. Development and implementation of the program will be
monitored by the Regional Medical Programs in cooperation with compre-
hensive health planning agencies. Evaluation of program performance

will be carried out by RMPS through established regional and inter-
regional reporting systems, and centralized registries of patients"
entering and being served by the national program.
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Budget

The federal expenditure over a five-year period of time is estimated to
be 35 million for transplantation centers, 10 million for home dialysis
training centers and 5 million for communications network or a total of
50 million dollars over five years (which averages 10 million dollars per
year.) It should be noted that there are already in existence several
transplantation centers that would not need additional support to become
self-sufficient (approximately 7-10). It should also be noted that there
are already in existence home dialysis training programs that would not
need further support to become self-sufficient. At this time an exact
estimate of the number of these is not available, but will be developed
shortly. The funds saved by not having to support the full quota of
transplant centers or home dialysis centers will be utilized to fill the
gap where satellite, low cost, hemodialysis centers are needed to provide
for the patients who can not care for themselves at home or receive a

renal homotransplant.

Several States have already established State-wide funding mechanisms to
pay for the direct patient care costs. This national plan will be coordinated
with these States. Federal-State cooperation in this network approach to a
priority health issue is a model that can be followed by other programs.
The economic input of this proposal upon equipment manufacturers is:

1. Perfusion and dialysis equipment $2,000,000

2. Computer systems $5,000,000

The employment impact of this program is:

1. Physicians ‘ 125
2. Nursing personnel (RN and LPN) 200
3. Technicians (Perfusion, Dialysis, Tissue 400

Typing) .
4. Administrative staff 100
5. Clerical : 100
Total 925

Transplantation Centers

Transplantation Centers will be funded at an average of four million
people per center for up to 50 transplantation centers. These will be
supported at medical centers in areas in which the Health Planning




Agencies have determined that a need exists. It is expected that a total

of 5,000 to 7,000 transplants will be performed annually by the fifth year.

No new transplantation center will be planned in a region until any existing
center is approaching 150 transplants per year. The desired level of activity
will be 100 transplants per year per center. The Federal Government will

fund on a decremental basis (up to 100 percent year one and two, 75 percent
year three, 50 percent year four and 25 percent year five) the following
categories provided that they do not currently exist in that region. If

one or more of these budget items are available, the center will be funded

for the remaining portions.

Transplant Surgeon $35,000
Assistant Surgeon 15,000
(50% of the time)
Administrétive Coordinator 15,000
Secretary . 8,000
Perfusion Equipment 20,000
Perfusion Teéhnician 10,000
Supplies 5,000
Hospital expenses for cadaveric 75,000

organ-harvesting
Typing Lab ~ 3 technicians 30,000
Supplies ' 5,000
Sub-Total $218,000

Overhead 60,000
Total $278,000

The program being considered would provide funds to support transplantation
surgeons at the various medical centers. The critical importance of this
stems from consideration of several factors. First, most University-
affiliated hospitals cannot find funds for the sole support of a transplant
surgeon (who only does transplantation surgery), as a separate categorical
activity as opposed to general surgery or vascular surgery with part-time
activities in transplantation. Yet, it has been clearly demonstrated that
the success and progressive growth of a renal transplantation program is
critically dependent upon the presence of a full-time surgeon devoted




exclusively to transplantation and probably requires a minimum equivalent
of 1% full-time surgeons. It has further been demonstrated that in most
instances, the initial support of such individuals, once a program has
developed, no longer requires outside financial support for the salary

of the surgeon, this being subsequently obtainable through funds gathered
via 3rd party payment mechanisms. Alternatively, funds often become
available through the hospital administration, as it sees the source of
increasing incoming funds generated by the transplantation service.

Home Dialysis Training Programs

Making the assumption that each Home Dialysis Training Program will operate
two shifts per day, two cycles per week (Monday, Wednesday and Friday and
Tuesday and Saturday) and will have a minimum of four beds, this will allow
at least 12 patients per training cycle and at least 6 cycles per year; thus
each unit will be expected to train 72 patients per year. As the total
number expected would be between 700 and 3,000 per year, 50 home dialysis
training programs can support this national end-stage renal disease life
plan. DHEW would fund one home training program per transplant center with
the above assumptions and with any necessary elements of the following budget
(provided that they do not previously exist):

1 Physician : $30,000
2 RN's 30,000
2 LPN's 18,000
4 Technicians ' 32,000
1 Administrative Coordinator 15,000
1 Secretary ' 6,000

Equipment, Supplies and Renovation 35,000

Sub;Total - 166,000
Overhead 65,000
Total $231,000

This would be funded for one time only with the expectation that revenue
from patient care reimbursement mechanisms would be adequate by the second
operational year to bear the continuing expenses of salaries.
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Technologic Systems
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I. Communications System

An efficient communications system containing records of all end-stage
patients must be an integral part of the life-plan system, The system
would first list a particular patient whenever a diagnosis of irreversible
chronic renal disease is established. Data in the system would help in
the general planning for allocation of end-stage resources as well as in
the selection of the most compatible recipient for each donor kidney
appearing in the transplant system,

The budgetary allocation of 5 million dollars for the system includes
substantial start-up costs during the first year when developmental costs
will predominate, Each of the 50 cooperating transplant centers will have
a terminal linked to a central computer operating 24 hours a day 7 days

a week. The treatment centers would need no special computer technicians
since the terminals can be programmed to operate in a conversational mode.
Costs for systems design of both hardware and software would be enormous
during the first year, but costs should level out in the second year and
be constant thereafter. Solicitation of bids for this proposal should
result in a total cost of 5 million dollars or less. .

Prototypes of a computer matching system already existent are: a) The
National Communications Network currently operated by Dr. Paul Terasaki,
UCLA, and supported by contract with RMPS, and b) The Southeastern Organ
Procurement and coordinated activity of organ exchange and cooperative
utilization of computerized tissue-typing data for Virginia, Georgia,
Maryland, North Carolina and New Jersey

Dr. Terasaki's computerized information system houses data on the clinical
results, tissue-typing, and current status of 4,000 transplants performed
across the country (74 medical centers) as well as tissue-typing data on
1,000 potential recipients (again at 74 medical centers) who are awaiting
transplantation. When a donor kidney and his tissue-typing become avail-
able at any one of the participating centers, the data for these 1,000 re-
cipients is available on a 24-hour basis and the best possible match can
therefore be obtained, occasionally involving inter-center organ or

patient transport. Indeed, since March 1969, 408 kidneys (or patients)
have been transported between medical centers utilizing this communications

network,

The Southeastern Organ Procurement Program also supported in part by RMFS
has again utilized and demonstrated the feasibility of a central computer
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matching system, allowing 24-hour availability of matching of donors with
potential recipients, and utilizing organ exchange within the participating

states,

Both of these pilot efforts have demonstrated the feasibility and potential
value of a computerized national matching system, '

Although all the questions regarding the pragmatic use of tissue-typing
for cadaveric transplants are yet to be answered, the need for tissue-
typing for living related donors, and the superior results of utilizing
"A" matches in cadaveric transplants is well established., If for no other
than these reasons alone, a national system of matching and organ exchange

is highly desirable,
Trends in Current Technology of Kidney Disease Related Equipment

In the field of dialysis there are a number of potential advances relating
to hardware that are currently receiving intense clinical evaluation. This
equipment, if found clinically applicable, may significantly modify and
improve the present dialysis treatment modalities.

Subsequent to the development of the capillary kidney, significant interest
has been generated toward the use of ultra~thin cellulose acetate flat
membranes, This type of membrane appears to be superior to the existing
membranes for removal of "uremic toxins", The use of this type of membrane
may significantly shorten the period of time a patient may be required to
dialyze per day, thereby increasing potential for rehabilitation. Clinical
trials are just underway. In addition, significant strides are being made
in the prolongation of function of cannulas., By the development of an
appropriate tissue interfacing substance, as well as minimal thrombogenic
surfaces, external cannulas may enjoy significant improvement in survival

rates,

With regard to the development of new dialysis systems, there are two
promising avenues presently undergoing clinical trials, The first is the
low volume (1-2 liters) sorbent dialysis system, in which the dialysate is
being constantly recirculated as it is being regenerated with thé aid of a
spectrum of selected adsorbents, This development alone is extremely
valuable because for the first time hemodialysis may become independent of
the "kitchen sink and the toilet drain" in home dialysis. This drastic
reduction in the amount of dialysate required also promises to solve a
whole series of problems which have beset dialysis, namely, the quality of
tapwater available for dialysis and the preparation of large volumes of
dialysate with the aid of proportioning pumps and concentrate solutions.
The second deals with a system called hemodiafiltration which has not as
vet undergone sufficient clinical pre-testing.



o’

IIT,

1v,

In addition, there has been the introduction of micro-encapsulated
particles which are ingested by the patient and theoretically adsorb
the 'uremic toxins' in an amount sufficient enough to reduce the frequency

of dialysis.

Finally, peritoneal dialysis has recedved renewed interest with the
development of an automatic delivery system, This system removes most
of the complications associated with peritoneal dialysis and enables one
to perform the procedure quite readily.
i
Tn conclusion, there are a number of significant advances that are on
the horizon that have the potential’of significantly altering the complexion

of dialysis.
Current Status of Home Dialysis Technology

Home hemodialysis was initiated in Boston in 1963 and in Seattle and
London in 1964, Initially, home treatment was a cumbersome experimental
endeavor but has evolved rapidly into a practical and successful means
of treating end-stage renal disease. Maintenance dialysis now can be
made available to almost anyone vwho is capable of learning to treat
himself in his own home., Furthermore, treatment in the home rather than
the center can provide an opportunity for more dialysis and, therefore,
better control of the azotemic state and at less than half the cost,

At the present time, in a treatment program designed for training patients
for home dialysis, a period of approximately six to eight weeks of instruc-
tion serves to train a patient adyuately. Initially, patients trained

for home dialysis primarily used the Kiil-type dialyzer with a simple
hydraulic dialysate delivery system., Rapid advances during the ensuing
years have lead to the introduction of more sophisticated and safer
dialysate delivery systems, With these advances coil dialysis at home
became more of a reality than in the past. In recent years, the intro-
duction of such dialyzers as the 'capillary kidney' has offered an
acceptable alternative to the usual dialyzers. Presently, significant
inroads are being made into the development of compact disposable dialy-
zers, In addition, the use of small and compact recirculating dialysate
delivery systems are presently undergoing clinical trials. The potentials
these 2dvances hold for the future are impressive, Indeed, it would
realistically appear that a patient with renal failure will only have to
dialyze himself one - two hours a day with a system that could readily

fit within a suitcase,
Procurement and Preservation of Donor Kidneys

The basic principal of providing each transplant recipient with the best




lym

possible donor organ would be greatly enhanced by the ability to effec-
tively assay potential donor organs for viability and transplantability
prior to the actual surgery. Presently, two preservation methods are
available which have been used extensively in clinical organ transplant:
1) simple hypothermic storage with or without brief initial cold perfusion
and 2) prolonged pulsatile perfusion. Storage by simple hypothermia has
been used extensively and appears to be a safe procedure for less than
ten hours. On the other hand, the method of pulsatile perfusion of the
kidney allows for considerably greater advantages: 1) adequate preserva-
tion for at least thirty hours, 2) assessment of viability of donor
kidney, 3) removes transplant surgery from that of an emergency procedure
to that of an elective ome, 4) allows for potential sharing of a kidney
with the best matched recipient wherever he may be, 5) allows for pre-
surgery reassessment of potential recipients, Presently, devices have
been developed which can be easily transported in a small van or even an
airplane seat, This then allows for the transportation of organs from
region to region and potentially from country to country.

Currently, the scarcity of available cadaver organs is probably the most
important factor in limiting the number of transplants being performed.
Hence, it is of utmost importance that an aggressive organ procurement
program be established. The importance of public and physician education,
so that the pool of potential donors will be increased, is absolutely
vital to the future of cadaver organ procurement., In addition, the
support of local legislation to make it easier to obtain organs is of
vital concern,

In conclusion, organ procurement relies heavily on public education and
acceptance of organ transplantation.
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Patients with Incidence of Treatable
End Stage Renal Diseases

In 1967, the Gottschalk Report was submitted to the Bureau of the Budget.
This report concerned itself with the problem of developing programs to care
for persons with chronic kidney disease. Special note was made of the in-
cidence in the U.S. of chronic kidney disease. At the same time, a study
from the Natiomal Institute of Health addressed itself to the same question.
These two reports are in remarkably close agreement and have accurately
defined the problem when examined against recent statistical analysis.

These reports estimated that approximately 50,000 persons die each year from
chronic renal disease. This works out to 35 patients per million per year
who are treatable. Of those with kidney failure 7,000 to 10,000 are suitable
candidates for prolonged medical treatment. Medical treatment consists of
conservative therapy, chronic dialysis, and transplantation.

This prediction has been borne out by the experience of the majority of
physicians who care for persons with chronic kidney disease. Indeed, the
incidence of 35 suitable patients per one million population per year has
stoed the test of four years time.

A National Plan for Establishing Patient Referral Patterns

One of the factors that limits care for patients with chronic kidney disease
is the lack of a system for patients to enter a well defined referral pattern.
A system of this nature has been proven effective in the United Kingdom;
Scandia-Transplant which serves Sweden, Finland, Norway, Denmark, and Northern
Germany; and Euro-Tranmsplant which serves Benelux, Germany, Austria, and
Switzerland, From their experience we feel this type of program could be
planned and adopted in the United States. The patient referral pattern is

best established at a national level.

The program which is proposed establishes close knit cooperation between
facilities within 50 dialysis-transplant centers. The activities of these
facilities include prevention of kidney disease, education, case detection
and treatment, organ procurement, tissue typing, dialysis networks, and trans-
plantation. Information between the various facilities will be coordinated
by a national registry. All information on a particular patient must be
exchanged between the centers of excellence and those primarily concered

with a patient's care.
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The overfiding purpose of this system is to care for a greater number of
patients, refer patients to the most sophisticated source of medical treat-
ment, and to return them to useful lives as quickly as possible.

In order to not overload the centers of excellence it is planmned to return
the patient to the primary physician. The primary physician, therefore,
must have continued training from the centers of excellence. Continuing
education will also be made available to nurses, dietitians, technicians
and other paramedical personnel who are involved with the patient's care.

The flow of patient referral is outlined diagramatically below., This system
is not unlike the pattern of referral that is used today in some areas of
the United States. However, the-development of a more organized national
program will allow for more patients to reach the quality of care that is
presently available,

Expected Case Loads and Growth Rates of the Life-Plan Renal System

I. Transplantation

Information from the National Dialysis Registry suggests that there are
approximately 5,000 patients on dialysis in the United States today. Dr.
Paul Terasaki has data indicating that there are approximately 1,000 patients
awaiting transplantation across the country. His data are not complete
however, and an estimate of the actual current backlog of patients who are
candidates for transplantation would be somewhere between 2,000 and 3,000,
Data from the Gottschalk Committee Report suggests that approximately 35
patients per million population per year are candidates for transplant
or dialysis therapy -- this works out to be approximately 7,000 patients
in the United States each year.

The life plan program for end-stage renal disease would be expected to
progressively increase the national capacity for transplantation over a
five-year period and over a somewhat longer period, result in a stabiliza-
tion of transplantation capacity such that a steady state would be reached.
Assuming that 807 of all patients with end-stage renal disease who are
treatable will be transplanted, then the rate of new transplant candidates
for the nation per year will be approximately 5,000 per year. If the
rate of expansion of transplantation case load capability averages 30
patients per center per year during year 1, 40 per year for year 2, 60
per year for year 3, 80 per year for year 4, 100 per year for year 5,
and finally, reaching 150 per year by year 6, then the following predic-
tions can be made: At the end of five years such a transplantation
program will have reached a capability of handling the subsequent yearly
rate of entry of transplant candidates into the system., In an additional




three years (a total of eight years after the inception of the program) the
backlog of patients encountered in the system (the initial backlog plus

the yearly backlog resulting from progressive increase in transplant capa-
bility) will also have been transplanted. Therefore, it is predicted that
a total of eight years is required for a steady state to be achieved with
respect to transplantation, and thereafter, transplantation capability will

be fully adequate to meet the yearly need.

Another assumption that is made in these calculations is that all of the 35
patients per million that are potential candidates will be identified in

the proposed program and therefore treated. The experience to date is that
there is initially a significant lag in identifying all of these potential
candidates so that the predicted case load in the first few years is probably
excessive. With proper emphasis by the program to further public and
physician education, it is anticipated that all or nearly all potential
candidates for therapy will be identified. This will not significantly
alter the predictions for the time required for the system to reach a

steady state. The predictions regarding the expected rate of transplanta-
tion are realistic in view of the present data showing that in 1969, 900
transplants were done in the United States;in 1970, 1000 were done and

by the end of 1971 between 1100 and 1500 will be done. The expectations

for the proposed program of transplanting 1500 patients in year 1, and pro-
gressively increasing to 5000 patients transplanted in year 5, is attainable.

II. Dialysis

Dialysis supportive aspects of the life-plan will reach a steady state
earlier because of the progressively decreasing case load as transplanta-
tion capability increases. It is predicted that the dialysis case load
will begin at approximately 5500 patients for year 1 and decrease to
approximately 2000 patients for year 5 and all subsequent years. The pro-
posed program entails supporting current home dialysis training programs
by providing increased home dialysis training capacity to each of the 50
centers, and adding an additional four home training beds to each of the
centers (operating on a three dialysis per week, two shifts per day
schedule). It is proposed that such a system allows for the handling of
the dialysis load and achieves full capacity to do so by as early as
year 3, and thereafter, a progressive decrease in dialysis need and

capacity could be effected.
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This issue présents revised guidelines and local and national

review procedures for kidney disease activities.

These guidelines supersede all previous RMPS materials relative
to the submission of kidney disease applications, specifically
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GUIDELINES AND REVIEW PROCEDURES STATEMENT

Kidney Disease

BACKGROURD

Nowhere in medicine does the same gap exist between technology and delivery
as in the area of treatment of patients with end-stage renal disease, Tech-
nological developments in recent years have made possible the rapid expansion
of programs to provide patients with hemodialysis in institutional settings.
Innovations which allow self-dialysis by the patient in his home, or in a

low overhead facility, vastly extend the utilization of delivery resources,
and reduce the cost to the patient., Techniques of organ harvesting, pre-
servation, and transplantation have made renal homotransplantation a service
entity, no longer a research tool.

It is estimated that of the approximately 50,000 persons who die each year
from kidney disease, 7,000 to 10,000 are suitable candiates for chronic

hemodialysis and/or renal transplantation, and that an additional 10,000 to
20,000 might benefit from each treatment. At present, the annual increment
of new patients being offered treatment for terminal kidney disease is pro-

bably not more than 3,000,

CURRENT RMPS PROGRAM EMPHASIS FOR KIDNEY DISEASE PROPOSALS

" Although national priorities for kidney disease programs will be established
and modified over time as appropriate by a panel of renal authorities, for
the present it is necessary to focus on improvement and expansion of the
delivery of care to end-stage kidney disease patients. RMPS is primarily
concerned with the development and implementation of kidney disease programs
which will provide the therapeutic tertiary care services of dialysis and
transplantation to patients who do not now have access to such life-saving

care.,
The substance of such programs includes:

1. Procedures to assure early identification of patients in, or approaching
a terminal stage of renal failure.

2. Rapid referral of such patients from the level of primary care (private
physician) to tertiary care facilities for dialysis and transplantation.

3. Early patient classification with regard to tissue type, and other per-
tinent factore.

4, Dialysis and transplantation facilities which assure treatment alter-
natives to both the patient and physician.
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5.

6.

Lffective cadaver kidney procurement operations; coupled with rapid
kidney donor-recipient matching.

Selective training to meet the specific needs of the above program.

The characteristics of such programs include:

10

10.

11.

The patient has access to conservative management before kidney
function has ceased,

The patient is registered in shared recipient rosters to assure
optimum tissue matching, and maximum utilization of harvested cadaver

kidneys.

The patient can be trained to carry out dialysis at home, or if not
eligible for this mode of care delivery, has access to satellite
dialysis, or in-center care.

Dialysis facilities encompassing all three of the above modes of
dialytic treatment will serve, or be an integrated part of a system
which serves a population of no less than 500,000.

The patient can gain access to transplantation if such therapy is
his choice, with his physician's concurrence,

Transplantation facilities are centralized to:
a., limit duplication of high cost facilities and services,
b. assure maximum utilization of full-time transplantation surgeons.

c. assure availability of complementary backup services required
for special patient evaluations and treatment.

d. provide the coordinating point for patient referral, donor-
recipient matching, patient data exchange, and organ sharing.

.

Transplantation centers will serve populations of 3-4-million persons.

Maximum utilization is made of services and facilities for kidney
disease patients,

Continued development of third-party payment mechanisms is pursued
to support expanding kidney patient care services.

integration of renal disease patient services with other patient
services and facilities is organized at all levels,

Pediatric dialysis and transplantation services are coordinated with
adult facilities to provide optimal use of services,




~~ REVIEW PROCEDURES

The openly categorical nature of end-stage kidney disease activities, and
the need to effectively coordinate integrated dialysis and transplantation
systems indicate the need for continued central direction for development
of a national program. Thus, applications for kidney activities will be
handled in a manner different from other Regional Medical Program applica-
tions, but modified from the procedures followed heretofore,

10

Policy Preclearance - immediately upon an indication of interest in the
submission of a kidney proposal by a source within an RMP, the RMP
should contact the appropriate RMPS Branch in the Division of Operations
and Development (DOD). It is suggested that a brief abstract or letter
of intent be submitted which outlines the nature of the prospective
activity, the probable role the proposal would play in the Regional
program, and the need which will be satisfied within the overall renal
disease program of the Region. The Branch which serves the Region will
utilize the Region's written inquiry to confer with staff of the Divi-
sion of Professional and Technical Development (DPID). RMPS will advise
the Region whether it is desirable to proceed further, The RMP, of
course, may accept or reject this advice.

Technical Program Review - prior to submitting application for a renal
disease program, the RMP is expected to obtain a technical review of
the proposal by a group which has not participated in the program's
development. The technical review group must, be comprised of at least
3 renal authorities from outside the geographic area served by the
Region. Payment of the costs of such consultant services will be made

by the requesting RMP,

The Region may obtain the names of consulting renal experts by calling
the appropriate Operations Branch for assistance, The Division of
Professional and Technical Development maintains a list of renal consul-
tants, and is responsible for coordinating their assignment. Should the
RMP desire to choose its own review panel, the names and curriculum
vitae of prospective consultants must be cleared with the DPID.

Technical reviews of renal programs need not always be made by consultant
site visits, but may be accomplished by mail when appropriate. The RMP
will negotiate any compromise needed should conflicting technical advice
be given by the technical reviewers,

Forwarding Proposals - only those proposals which are recommended favor-
ably by the local Technical Review Group (paragraph 2., above) shall be

cligible for consideration by RMPS. In addition, an opportunity must

be provided prior to consideration of the proposal by the RAG for review
and comment by the appropriate CHP agency(ies) as required by Section 904(b) -

of the Act,




The RAG shall consider any CHP comments and comment on the ability of
the RMP to manage the kidney project without hindering the development
of the overall RMP program, and the reasonableness and adequacy. of the
kidney budget proposed. The RAG is responsible also for indicating
how major issues raised by the local technical review group will be
resolved,

Since kidney proposals are reviewed separately at the national level,
the RAG need not give priority ranking to kidney proposals in relation
to other non-kidney RMP operational activities, Kidney proposals shall
be considered by RMPS in relation to national priorities,

y
The complete comments of the members of the Technical Review Committee,
and any CHP agency comments, must be included in the forwarded proposal,

RMPS Staff Review - the initial review at RMPS shall include:

a, the contribution of the project toward kidney'program objectives,

b. the completeness and nature of the comments of the RAG (point 3.,
above).

c., comments of CHP agencies.
d. the preferred method of funding,

RIMPS Review Committee - RMPS staff will summarize for the RMPS Review
Committee available information as to how each kidney proposal proposes
to support the National Kidney Program objectives, and the substantive
points developed through local review processes by the Technical Review
Committee, the RAG, and the CHP Agency. For those applications for
which the RAG; CHP Agency; Director, RMPS, or RMPS Review Committee has
indicated a concern apart from the technical merits of the project,

the RMPS Review Committee will be asked to make a recommendation to the
National Advisory Council.

The RMPS Review Committee specifically will not review on a technical
basis the merit of the proposal, or establish formal numerical ratings

for individual proposals.

Council Review - all kidney proposals shall be submitted to the National
Advisory Council for final recommendation, In keeping with the categori-
cal nature of the kidney disease program within RMPS, the Council will
review and recommend funding levels for kidney proposals separately from
the funding level of the specific RMP. Kidney program funding will be

in addition to other RMP program funding.




PREPARATION OF APPLICATIONS

Effective July 1, 1973, all.kidney proposals must be submitted as part
of the RMP's regular annual application in accordance with the Region's
assigned anniversary date. Prior to July 1, 1973, kidney proposals may
be submitted in accordance with the document 'Procedures for Requesting
Supplements to RMPS Grants, April 7, 1972'".

Sponsors of applications for support of kidney disease projects should
submit them to the appropriate RMP in the format which the RMP prescribes.
An application involving 2 or more RMP's may be submitted where appropriate,
In such cases, one RMP should be designated to act as "applicant" and

submit a single application., Such applications must be approved by each
RAG and shall include a description of mutually agreed upon arrangements

for administration of the project. In view of the preliminary clearances
which are called for in these guidelines, it may be helpful to develop

and submit a letter of intent to the appropriate RMP's before an applica-

tion is prepared.
In addition to the summary information to be provided on the forms speci-
ficd for applications, narrative should address in detail the program
elements specified below. Descriptions which are comprised only of genera-
lized narrative will not be acceptable; disease control needs and the
applicability of the proposed program must be presented on the basis of
solid data relating to patient populations and distribution, specification
of existing services and resources, and clearly documented commitments of
cooperation and participation from key persons and institutions. Assistance
can be obtained from the program staff of the RMP.

L}

Program elements to be addressed are:
1. the magnitude of the renal disease problem.

2. facilities and programs currently in operation and the needs they
are meeting.

3. the needs which the new proposal will meet and how the program
will integrate with existing programs to improve patient care
services without duplication of existing services or facilities.

4, existing and potential sources of third-party payment for care and
how these resources will be developed.

5. the commitment of cooperating institutions, groups and health prac-
titioners whose collaboration is essential to insure the success of

the program,

6., training, when pertinent to the plan, which is directly related to
the projects comprising the plan, or judicious expansion of existing
programs.
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7. the system or method of program evaluation which will be employed.

8, a decremental rate or proportion of Federal (RMPS)contribution to
the program over time,

9, the program's phase-out as an RMP-supported activity,

Program costs related to the Federal share of support should normally be
identified with personnel and equipment requirements in tertiary care

facilities,

RMPS will not fund ALG-related activities. Such funding may be included
in the future if standardized production and testing is achieved and its
efficacy is demonstrated., The NIH is sponsoring research in ALG through

a contract,

AWARDS "

Awards for kidney projects will be issued as a part of the total award

to the Regional Medical Program, The amount allocated for the kidney
activity will be specified in Item 14, under 'Remarks', of the Notice of
Grant Award, Torm HSM-457. Funds awarded for kidney activities must be
spent for such activities, except that unexpended balances may be rebud-
geted in certain cases provided that prior approval for such reprogramming
is first obtained from RMPS.

In some cases, a kidney proposal may be approved by RMPS but unfunded. An
RMP may fund such a kidney project through rebudgeting other RMP funds to
the kidney activity. Rebudgeting of this nature should be undertaken only
after the RAG has carefully considered the effect of such action on the
remainder of the RMP program. Likewise, a kidney project may be expanded
as determined by the RAG by rebudgeting of funds to the kidney activity in
addition to those specifically earmarked for kidney in the Notice of Grant

Award,

OTHER

A glossary of kidney disease terms is enclosed for your information.




GLOSSARY OF KIDNEY TERMS

ALG, ALS - Abbreviations for AntiLymphocyte Globulin; AntiLymphocyte
Serum, Both are products of animal serum used to prevent rejection

of transplanted organs, especially kidneys.

Artificial Kidney - Total system used for hemodialysis consisting of
dialyzer and dialysate delivery system,

Belzer Machine - Special type of perfusion equipment developed by
Dr. F. Belzer. There are others, some devised by local hospitals.
Perfusion machines preserve harvested cadaver kidneys in a viable
condition, sometimes for periods of up to 48 hours.

Backup Dialysis - Dialysis given patients trained for self care who,
under special circumstances, are unable to perform dialysis without
additional assistance., Also, pre- and postoperative dialysis provided
transplantation patients, particularly when the newly grafted organ

is unable to assume its full function immediately.

Cannula - Surgically prepared, exposed connection made between an
artery and a vein. The exposed connection between artery and vein
is made with plastic tubing.

Care Facilities

Primary - The initial facility to which a patient seeks medical
advice and care; may be the physician's office,

Secondary - A general hospital or equivalent capable of rendering
definitive diagnosis and treatment., Also, a satellite dialysis

facility.

Tertiary - Sophisticated medical center. In the case of kidney
end-stage disease, it is a facility capable of performing trans-
plantation, supportive dialysis therapy, and consultation to primary
and secondary facilities,

Decremental Funding - System of phased reduction of the Federal share
of the costs of an activity, usually by increased assumption of costs
through earned income and local third-party payments,

Dialysate -~ The solution used in an artificial kidney to rid the body
of accumulated waste products in the blood.

Dialysate Delivery System - That part of the artificial kidney which

supplies the dialysate and regulates such critical items as rate of
flow, temperature, and concentration of dialysate.
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11.

12.

13,

14,

15.

16.

17.

18.

19,

20,

Dialysis - Process by which waste products are removed from the blood
by diffusion from one fluid compartment to another across a semiper-
meable membrane. In the case of kidney dialysis, blood is one of the
fluids and the bath solution or dialysate is the other. '

Dialyzer ~- That part of the artificial kidney through which waste
products pass from the blood to the bath solution or dialysate.

End-Stage (Renal) Disease - That stage of renal impairment which cannot
be favorably influenced by conservative management and which requires
dialysis and/or kidney transplantation to maintain life and health.

End-Stage (Renal) Treatment - Refers to either dialysis or kidney
transplantation or both forms of therapy.

Fistula - Surgically prepared unexposed connection made directly
between an artery and a vein to allow repeated and ready access to
the blood stream. Dialysis access to the blood stream is obtained
with large hollow needles, creation of a fistula is an alternative
to surgical insertion of a cannula.

Functions of the Kidney -~ The nprmal kidney's work includes 1) control
of electrolyte concentration in the body, 2) maintenance of proper

water balance, 3) maintenance of the body buffer system, 4) excretion
of the by-products of cellular metabolism (urea, creatinine, and uric

acid).

Kidney Disecase - Spectrum of ailments which directly or indirectly
affect the kidneys and compromise their function. (Frequently involves
the entire urinary tract.)

Low Overhead Facility ~- Any kind of a building where the expensive
operating costs of a general hospital can be avoided. Such facilities
are used for dialysis services, making minimal use of physician time

in staff required,

Organ Preservation - Maintenance of the kidney after it has been removed
from the donor and until it has been transplanted into a recipient.
Organ preservation is an integral part of a kidney transplantation

program,

Organ Procurement - The identification of a prospective donor; the
surgical removal and transportation of a donor kidney,

Peritoneal Dialysis - An alternative to hemodialysis - the process by
which the dialysate is introduced into the abdominal cavity using the
peritoneum as the semipermeable membrane.
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22,

23,

24,

Satellite Facility - A resource providing limited, specific services

under the general direction of a secondary or tertiary care facility.

Self-Dialysis - Dialysis performed by a trained patient at home or
in a special facility with or without the assistance of a family mem-
ber or friend.

Shunt (noun) - The means by which blood is passed through other than

the usual channels. There are two types of shunts used in dialysis
1) the cannula, 2) the fistula.

Tissue Typing - Laboratory procedure used to determine the degree of
compatability between the donor organ and the recipient of a kidney

transplant,

Urinary Tract - Collective term referring to the kidneys, ureters,
bladder, and urethra,
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KIDNEY PROGRAM REVIEW

Program Review Guidelines for Technical Consultation

BACKGROUND

RMPS has developed a program aimed at addressing the service
delivery problems of Kidney Disease. This program is based on
documented needs and the existence of technically sound treat-
ment modalities which currently are not available to a large
number of patients with end &tage renal disease. It recognizes
the fact that a finite amount of funds are available for at-
tacking this problem. This program evolved from the activities
of non-government and governmental professionals who identified
the resources that are necessary for such an attack on the prob-
lems. This program, which has been termed the RMPS kidney
disease "Life Plan" is the result of previous kidney program
developments, and it is generally in concert with such documents
as the "Optimal Facilities, Necessary for Diagnosis and Manage-
ment of Patients with End State Renal Disease" which was recently
prepared by the National Kidney Foundation.

The framework of this program is based upon a comprehensive
regional plan covering the multiple aspects of renal disease.
The matrix of the system requires the establishment of primary,
secondary, and tertiary care mechanisms for the identificationm,
referral, and treatment of the patient with kidney disease. The
realities of currently available treatment for end stage renal
disease necessitate the establishment of a limited number of
tertiary kidney disease centers with the technical expertise and
service capabilities to provide comprehensive care to a large
number of patients on a regional basis. Studies indicating
physical resources and available monies, compared with projected
costs and cost effectiveness data, show that any effort aimed at
treating end stage kidney patients must be linked with such tertiary
centers in order to provide a complete spectrum of high quality
care at a reasonable price. :

We believe that RMPS can._provide adequate "seed money" support
in a decremental fashion to develop such programs in a manner
such that they are ongoing and self sustaining. As an aid in
instituting this program, RMPS has developed guidelines for the
regions use in creating programs to meet their regional needs.
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These Guidelines and Review Procedures Statement were distribu-
ted to the regions in May 1972, and a Clarification statement
concerning certain aspects of guidelines was issued in early
September 1972.

ROLE OF THE RENAL TECHNICAL CONSULTANT

RMP renal program review by peer professionals from outside the
applicant Region is required by the Kidney Disease Guidelines
issued in May 1972. Because RMP functions on a decentralized
basis, technical review is done at the regional level prior to
submission to RMPS for funding. The use of expert consultants
from outside the region is aimed at giving a particular Region
an objective evaluation and critique of regional kidney programs.

RMPS supplies the Regions with the names of Renal Technical Con-
sultants on request from the Regions. The outside Renal Technical
Consultant services are official services provided to the Regional
Advisory Group (RAG) of a particular Region. The renal consultant
is a private agent responsible for conducting his own negotiation
on fee, time and site of consultation with the RMP which requests
_his services. The negotiated agreements reached between the
consultant and the RMP represent a contractual arrangement between
the two parties for consultant personal services. The payment

. for the consultants services cannot be part of the renal program
grant budget, nor can it be contingent upon successful project
funding.

There are three (3) basic circumstances when outside consultation
will be requested, two (2) of which are required of renal program
sponsors by the guidelines:

1. Renal program planning. Before a specific proposal has been
developed, a region may wish assistance in planning its
regional program. (Not required by guidelines, but frequently

desirable).

2. A specific project or program has been developed and requires
technical review so that the RAG is provided objective infor-
mation to support its-decision concerning approval or dis-
approval of the proposal. (Required by Guidelines).
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3. A project (s) or program will be reviewed
progress. (Required by Guidelines).

Consultants who assist a region in planning a
projects should not participate in the technic
assessments. Consultants who review the initi
ject proposals should normally participate in
assessment. A minimum of three (3) consultant
in the initial technical review; two (2) consu
the progress assessments.

Since the consultant's official relationship i
written report of the consultant's program rev
for the RAG and presented to the RMP Coordinat
who is the RAG's agent. The reviewers' report
parameters which are considered in the technic
should have a recommendation section which cle
suggested action, such as approval/disapproval
and changes or modifications necessary to meri
Dialogue with the project/program sponsoring i:
individual should make clear the consultants' :
and recommendations, but the consultant has di:
whether he will provide the sponsor a copy of I
RAG.

TECHNICAL REVIEW -~ GENERAL

Technical review of kidney grant programs requi
assessment of all the substantiative activities
ments concerning the qualifications of the majc
specific goals; and efficiency of the program ¢

We believe that the Kidney Disease Program prov
opportunity to establish a prototype for delive
patient care. TFor this reason, a Regional ‘Kidn
should be aimed at having the following impacts

1. improvement of the availability of care to

2. _enhancement of the capability of health an
resources to provide-patient care;

3. assurance of high quality of the care provi

4. establishment of linkages between primary,
and tertiary care providers; and

5. establishment of collaborative and cooperat
ments among institutions.
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Regional kidney programs must address factors of patient need,
program site, organization, staffing, avoidance of duplication
of expensive resources, financing and the overall relationship
of the program with the care programs and institutions of the
region. The technical reviewers should attempt to ascertain

the sponsors' past collaborative performance and commitment
concerning these factors which contribute to the future develop-
ment of viable patient services. The review should also verify
that the sponsors have indicated how they will seek out data for

use in evaluation.

A, PROGRAM DEVELOPMENT

The project (s) under review should have been preceded by, or
be a part of, a comprehensive renal plan. The comprehensive
regional renal plan should not be confused with the grant appli-
cation for RMP support of specific projects. The plan provides
the objectives and overall system; the projects represent suc-
cessive steps over time to realize the comprehensive program

based on the plan.

The comprehensive renal plan should identify and describe the:

1. geographic area to be served.

2. population area to be served.

3. estimated or established number of renal patients.

a. If only estimated; how will accurate confirmation of
this estimate be achieved?

b. How will patients gain entrance into the program?
Are there any factors concerning minorities or
patients with cultural, economic or environmental
uniqueness effecting entrance into this system which
must be considered? What are the selection criteria
of the institutions within the region?

4. existing personnel and facilities providing care, and the
guantity and physical characteristics of the care being
delivered by these facilities, such as, in-center dialysis,
home training programs, low overhead limited care dialysis,
transplantation, etc.

5. the proposed resources which are necessary to meet the
regional needs identified by the parameters above.

The proposed (or operational) program or project should indicate:

1. the unmet needs which it is designed to resolve.
2. how the activity relates to the overall framework of the

regional plan for end stage renal disease.



Page 5-Kidney Program Review

B.

ORGANIZATIONAL SETTING

Efforts should be taken to ascertain the readiness of renal pro-
gram sponsors to undertake an operation which will be viable and
become self sustaining within a finite period of time. Several
areas which should be assessed are as follows:

The

1.

Does the RAG consider kidney needs as having relatively
high priority?

What are the attitudes of officials in institutions and
groups whose cooperation in implementing such a program

is necessary?

Has a regional renal committee been established to provide
guidance for the continued development, evaluation and in-
tegration of the renal program as a service program in the:
overall health care delivery program? Is there strong kidney
leadership?

To what extent have other hospitals, clinics, etc., who are
involved with delivery of care to kidney patients been in-
vited to participate in the renal program, and what is the
extent of their pledged support in terms of real delivery
of care to patients now, or in the future?

What are the regulatory statutes and mechanisms concerning
kidney disease within the region?

PROGRAM OR PROJECT PROPOSAL

proposed program/project should include:

Specific objectives that are appropriate, clearly defined,
quantifiable, and achievable by the proposed activity.
Details concerning limitation of chronic institutional
dialysis and attempts to assure that all acceptable patients
will receive appropriate therapies such as transplantation
and low cost maintenance dialysis should be presented.
Details concerning measurement of progress for each project
period should be presented and expressed in terms of cap-
abilities established, services initiated, problems en-
countered, and number of patients served.

How the evaluation of “services proposed will indicate
acceptable quality of care. The individual/individuals
responsible for evaluating the program should be identified
as well as to whom the results of the evaluation will be

reported.
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.on of Resources:

-n(s) and size(s) of facilities to be used.
y of facilities to accomplish project.

2t should be identified by kind and number,
acquisition plan set forth.

“anism of the funding of consumable equip-
splies necessary to carry out the program
also be identified,

.2 and staff acquisition should be carefully
ed on a progressive pattern that reasonably
= the development and implementation of ser-

“ton and alteration of facilities should be
cefully scrutinized, and all non-RMPS support
1. RMPS is very reluctant to provide scarce
funds for this purpose beyond the barest
necessary to help activate the program.
renovation and alteration expenditure from
5 sources are acceptable as the institutions'
~r'" commitment to the program.

non-RMPS funds to meet patient care costs should
~seribed. Problems faced in achieving availability
s, and specific actions and time table planmned
. third-party sources of support should be enu-
articipating institutions should be advised that
.2 ready to cover uareimbursed costs of care.
.ant of the plan should address the applicants'
~hieving project or program independence from
& by the end of the third project year. Its
must reflect assumption of successive year's
funded by RMPS. The individuals carrying out
 of the program should be named, as well as the
nr office which will exercise dlrect review and
of funding source development activities.

© and meaning of decremental RMP funding must be
xamined, as many applicants do not fully under-
Decremental funding means that, generally,
~rant year of a specific project should require
~1lars that the first year, and the third year
‘re less than the second. This does not mean
sn's renal funding will necessarily cease.

of successive projects which are part of a com~
slan may maintain a comparable level of RMP
“acremental funding underscores the need for

2nt service programs to be built into the ongoing
. program, including the billing practices of
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hospitals and physicians. The identification of appropriate
third party payments, and the initiation and increased billing
over time should occur as early as possible to offset the
reduction of RMP support in successive years. This will help
assure continued program viability when RMP support ter-—
minates after the third project year.

6. Regional Medical Programs are not the appropriate source for
support of degree oriented programs, such as A.A., R.N., and
M.D. programs. Other basic training necessary for certifi-
cation such as internships, residencies, and fellowships
are also not available for RMP support. However, RMP will
support, when it is appropriate to the goals of a comprehen-
sive renal program, training in continuing education of
physicians (excluding fellowships), post graduate renal nurses,
and other health professionals. As is the case with other
RMP programs, the training program must achieve independence
from RMP support by the end of the grant period.

7. Relative staffing and cost patterns are helpful in judging
whether or not a program or project is being executed
effectively and efficiently. RMPS is only interested in
reimbursing that portion of the staff member's time which
is required to execute specific renal program duties (or such
renal program duties which are in excess of those being other~
wise continued for the institution or other programs). Renal
programs require a relatively wide range of medical and allied
health personnel. However, many of these people will con-
tinue their other established duties on behalf of the in-
stitution, and such work should not be charged against the
renal grant program.

D. FOLLOW-UP REVIEW — PERFORMANCE

There will be annual review during the period of program perfor-
‘mance. The purpose of the annual follow-up review will be to
evaluate the accomplishment of program objectives. The follow-up
reviews of programs/projects should consider the items mentioned
above in the proper time frame so that accomplishments are com-
pared to the original program goals. If the original goals of
the program are not being met, the reason/reasons for this should
be sought. It should also be determined whether or not the
sponsors' initiative and actions have been appropriate to attempt
to rectify the program's poor performance.
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The follow-up report will be prepared for the RAG in the same
fashion as specified for the original program review. If a
progran is not functioning successfully and meeting its goals,
the report should detail the options necessary to bring the
program into conformance with the guidelines.

E. STANDARDS ASSESSMENT

To help analyze and provide counsel on these matters, consultants
will need to draw on their own knowledge and experience. 1In
addition, we are providing some very general guidelines as follows:

1. Home Dialysis Training:

a. Patient Load: A home dialysis training facility should
run 6 shift days per week and should train a minimum of
12 patients per year per bed.

b. Suggested Staffing Patterns: There should be 1 physician

. per 24 patients trained; 1 nurse or technician per bed
per shift; 1 social worker per 24 pts; and 1/2 full time
equivalent (FTE) dietician per 24 patients. Psychiatrists
and psychologists should be utilized on a fee basis, and
a surgeon should be utilized on a fee basis for fistulae
and cannulae work.

c. Equipment: Initially, a new delivery system must be
acquired for each patient trained. Delivery systems
should be kept in the training center at all times to
provide backup and acute treatments. The cost of a
coil delivery system plus ancillary equipment (alarms,
blood pump, etc.) is $3,000 to $3,500. The kiil delivery
system plus ancillary equipment (artificial kidney, alarms,
etc.) is $4,700 to $5,200. It should be noted that it is
not always necessary to purchase all machines in that
Vocational Rehabilitation and the "blue" plans in many
states have leasing arrangements. Capital equipment cost
would not be expected to be projected beyond the first
year. :

d. Supplies: Consumable supply costs in the training center
and the home will-be virtually the same. For the coil,
the costs per dialysis would be $25 to $30. This includes
the coil, tubing, dialysate, heparin, saline, etc. For
the kiil the costs per dialysis would be $15 to $20
including the membranes, dialysate, tubing, saline,
heparin, etc. These items are costs which can reasonably
be expected to be reimbursed by third party sources.
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e. Laboratory: Direct patient care mechanisms should support
the costs of laboratory services.

f. Travel: Some staff travel to patients homes should be
indicated., Follow-up visits after training and occasional
maintenance will be mecessary.

Transplantation: .

a. A Transplantation Program has one or more hospitals doing
transplantation surgery, one (1) tissue typing facility
or contractural agreement, onme (1) organ procurement and
sharing program, linkages to dialysis services (backup
and home dialysis training), and is characterized by
strong leadership. Such a program should do a minimum
of 25 transplants per unit per year and should aim ulti-
mately at 50-100 transplants per year and meeting the
Region's needs.

b. The patient hospitalization runs, generally, 14 to 21
days for uncorplicated identical living related donor
transplants, and may run up to 30 to 90 days for nonm-
identical HLA transplants, with several rejection
episodes. Thus, an accurate cost analysis of transplanta-
tion is difficult. Charges should be cost-accountable on
the basis of physicians' fees, operating room expenses,
patient care daily charges, lab fees, etc., and should be
analyzed in the framework of 3 year decremental funding,
with a strong emphasis on getting continuing support from
third-party collections. RMPs cannot pay direct hespi--
talization costs. Its support is indirect, and usually in
the form of staff salaries and/or equipment costs. A
number of existing transplant programs have now success-
fully shifted the major portion of their funding to
third-party carriers. .

c. Staffing: At least one full-time transplant surgeon and
a part-time transplant surgeon are highly desirable;

a nurse coordinator is highly desirable; a dietician is
usually a 1/2 FTE; and a social worker as needed. Again
psychiatrists and psychologists are utilized on a fee
basis. - .

d. Laboratory: Laboratory services for transplant patients
should be available through existing hospital facilities
which must be of a standard required for caring for
transplant patients. Again, these services are generally
reimbursable by third-party sources.

Organ Procurement: A program should show capability of
harvesting sufficient kidneys so that at least 50 transplants
can be performed each year. Generally, about one-third of
the kidneys harv-sted are unusable. Again, cost of organ
procurement is bucoming imminently recoverable from third-

party carriers.



Page 10-Kidney Program Review

4.

Histocompatibility Testing: Wherever possible, a transplanta-
tion program should utilize a tissue typing lab already in
existence, especially where geographic proximity permits this.
The tissue typing director must be a qualified immunologic
leader, and the lab should serve a geographic region performing
50 to 75 transplants per year in order to maintain a full-time
technical staff with 24-hour on-call capabilities. Third-party
carriers have indicated willingness to assume tissue-typing
costs, and funding should be directed towards their takeover

of payment.

Limited Care Dialysis: A limited care center may be considered
as an integral part of a regional program dependent upon a
region's needs.



Kidney Disease Activities Eligible for Separate RMPS Funding

The program activities of the "Life Plan'" for Kidney Disease which are
eligible to compete for RMPS kidney funds generally fall into the category
of service resources for end-stage renal disease. These activities will
receive RMPS support in the form of ''separate" decremental funding which
provides less RMPS funding each subsequent year of program operation as
developed third-party sources of funds support an increasing share of the
program cost. Kidney disease programs are expected to be fully operational
~ independently from RMPS support after the third year of grant support.

Separate funds are available for the following program areas:

1. Transplantation - RMPS funds will be provided on a decremental basis
for establishing programs in transplantation in areas of need. Direct
patient-care costs are not appropriate for support, :

2. Organ Procurement Activities - RMPS will finance the start-up of a
region's organ-procurement activities in the framework of decremental RMP
funding with assumption of costs by other sources over time,

3. Tissue Typing - RMPS will pay for start-up costs in this activity
provided that the tissue-typing labs are not redundant and duplicative.
Tissue-typing costs also must be assumed by other sources of funds.

4, Organ Procurement and Communication Activities - These are designed to
provide optimal use of harvested organs shared among many transplant centers
over several regions. These activities should also become self-sufficient
by the time RMPS seed money is withdrawn. It is, however, more difficult
for these activities to be financed by third-party carriers and the costs
of managing the organ-procurement network may be added to the individual
cost per organ harvested,

S. Home Dialysis Training - RMPS will provide seed money for the develop-
ment of home dialysis. training programs where the need has been demonstrated.
Such programs must be affiliated with a transplantation program and provide
or have access to acute medical resources,

6. Low Overhead Limited Care Dialysis ~ Where documented regional needs
exist, RMPS will support the development of low-cost limited-care programs
having access to acute medical care resources and affiliated with a tertiary-

care program.

7. Satellite Dialysis Facilities - Where appropriate, RMPS may support the
development of satellite-dialysis resources to serve the backup needs of
patients who are geographically removed from the tertiary-care facilities.
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8. Dialysis and Transplantation Programs for Children - RMPS will provide
the start-up costs for pediatric end-stage renal activities in selected
areas of need. Since an estimated total of only 600 children each year
are believed to be good candidates for dialysis and transplantation, we
anticipate providing support for only a few highly centralized pediatric
nephrology units. As with adult facilities, pediatric nephrology units
must be based on a decremental RMP funding sequence, with assumption of
costs by non-RMPS sources in time.

9. Education - RMPS will support, when appropriate to the goals of a
comprehensive renal program, training in continuing education of physicians
(excluding fellowships), postgraduate renal nurses, and other allied health
professionals aimed at improving care for patients with end-stage renal
disease. RMPS is not the appropriate source for support of degree or
certificate-oriented programs, such as A.A., R.N., and M.D, programs;
internships, residencies, and fellowships also are not suitable for RMP

support.
10. Public Education - RMPS will provide limited support for appropriate

public education activities which are clearly related to specific output
of the end-stage remnal program.
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November 20, 1970 - Vol. 4, No. 51S
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On October 30, 1970, the President signed Public Law 91-515 which extends
and amends the Regional Medical Programs legislation, as well as that of
Comprehensive tealth Planning and Services, the National Center for lealth
Services Research and Development and the Nationul Center for licalth
Statistics.

To reflect the details of this action, a copy of Title I of the new law
(P.L. 91-515) referring to Regional Medical Programs specifically, and
parts of certain other titles relevant to Regional Medical Programs, are
reproduced in the first part of this issue. ,

To indicate how the total Regional Medical Programs law now reads as part
of the Public Health Service Act, all changes have been interpolated into
the original law (Public Law 89-239, as amended by Public Law 90-574) on
the pages that follow. Deletions in the previous law are shown in
[pracketé} , while the new legislative language 1s underscored.
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May 3, 1972 - Vol. 6, No. 9S

This issue presents revised guidelines and local and national

review procedures for kidney disease activities.

These guidelines supersede all previous RMPS materials relative
to the submission'of kidney disease applications, spécifically
including those appearing in the News Information Data, "'Policy
Statement and Guidelines' published on November 27, 1970, Vol. 4,
No. 53S, and the ”Intérpretation of Guidelines.' published on

March 1, 1971, Vol. 5, No. 5S.
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. Members of National Advisory Council and
Review Committee on Regional Medical Program
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A communication device
designed to speed

the exchange of news
information z:ml data (,,; . CLARIFICATION OF KIDNEY DISEASE GUIDELINES
Regional Medical Programs
and related activities.

September 14, 1972 - Vol, 6, No. 16S

This issue presents clarification of the "Kidney Disease Guidelines -
Guidelines and Review Procedures Statement,” issued in the May 3, 1972
issue of News, Information, and Data, Vol. 6, No. 9S. Three areas

are more fully described in this issuance.

1.

At the request of the Advisory Council at its meeting on June 5-6,
1972, a definition of full-time transplantation surgeon is provided.

Pediatric Nephrology applications have been refused by some RMP's
because of the wording in the Guidelines. A broader interpretation
is proposed in this explanatory statement.

Outside Consultant Review of kidney programs is required for a new

 Kidney disease proposal, and for subsequent years of its RMPS grant

support. As a prototype for organized patient care delivery to a
finite population, the kidney disease activity needs continued

‘assessment with regard to progress made in treating identified

patient population, program cost control, and achievement of

increased financial independence.
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