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5.
Industry Performance

Industrial economists generally expect an indus-
try’s structure to have an important influence on
the industry’s behavior and its quality of economic
performance. This performance is generally gauged
in terms of the efficiency with which resources are
allocated and utilized. From a policy viewpoint,

PRICES AND PROFITS

As a guide to economic performance, econ-
omists often focus on prices and profits. Low
prices are attractive to consumers. Prices and costs
together determine a firm’s profits. Profits, al-
though the logical reward to successful business
activity, can arise for a variety of reasons. For
example, successful innovation or unexpectedly
large increases in demand for an industry’s prod-
uct could lead t o high profits, at least for some
period of time. However, when profits are much
higher than investors are earning in other parts
of the economy, it may signal monopoly power.
Such power imposes costs on consumers, via high
prices, and on the society at large, via inefficient
utilization of society’s resources (see (80)).

Analysis of market prices and profits is com-
plicated by a variety of factors, including various
sorts of data limitations. For example, some price
data may be available, but these published prices
are list prices and do not necessarily reflect the
transact ion prices, which are often discounted
from list price. Even if transaction prices were
available, comparisons over time would require
adjusting for changes in the nature of the prod-
ucts being sold. Technological improvements and
various other modifications make the specific list
of products sold today different from those sold
several years ago.

Profit data are also not generally available
through published sources. Firms that are not pub-
licly held are not subject to the disclosure rules
of publicly held corporations. Foreign-owned
companies also pose special difficulties. Even in
cases where there is public disclosure, profits on

good performance is the ultimate objective, and
policies that can improve that performance be-
come attractive. This section discusses some of
the key features of the industry’s economic per-
formance.

hemodialysis equipment and disposables may be
difficult to ascertain. As noted in appendix A,
many of the firms in the industry operate in a va-
riety of markets. Although the Securities and Ex-
change Commission does require some product
line breakdowns of sales and profits, the break-
downs are generally too broad (e.g., “medical care
products”) to allow for assessment of this mar-
ket in particular.

Surveys can overcome some but not all of the
above limitations. In its study of ESRD equipment
and supplies, Orkand Corp. (68) notes various dif-
ficulties in estimating prices, but seems to con-
clude that prices have, in general, shown little up-
ward movement and, indeed — after adjusting for
inflation —have actually declined. For dialyzers,
it concludes that the decline has been especially
notable.

The discussion of prices here concentrates on
dialyzers since they have been a principal concern
of this case study and price data for this market
are relatively easy to interpret. The IMS Amer-
ica survey referred to earlier provides data that
allow for the calculation of the average price
paid for dialyzers by hospitals. These data are
presented in table 13.

The results are rather remarkable. Prices, even
in current dollar terms, have fallen over the past
5 years. After adjusting for inflation, the overall
decline is approximately 34 percent. Furthermore,
this decline in real prices seems to exist for all
kinds of dialyzers. For example, Baxter Travenol’s
hollow fiber dialyzers and the dialyzers of CD



Table 13.—Average Prices for Dialyzers Purchased by Hospitals From Major Producers by Yeara (current dollars)

Company and dialyzer 1978 1979 1980 – - 1 9 8 1 1982 1983b

Baxter Travenolc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $25.4 $23.1 $24.3 $23.4 $21.7 $17.9
Hollow fiber . . . . . . . . . . . . . . . . . 27.7 25.0 26.2 24.6 22.0 17.9
Coil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.9 20.3 20.1 19.5 19.5 23.5
Parallel Plate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.5 32.7 – — – –

CD Medical Inc. (Cordis Dow) . . . . . . . . . . . . . . . . . . . . . . 30.2 28,6 26.1 24.6 21.7 20.7
Gambro AB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (e) 20,4 24.4 24.0 24.7 22.3
Extracorporeal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (e) 18,9 21.1 18.7 17.6 16.3
Bentley. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (e) 16.6 16.4 16.2 NA NA
Cobe Labs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.5 22.7 23.3 23.2 22.5 24.8
Becton Dickinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,6 27,6 18.8 NA NA NA
Erika . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.5 19.0 25.1 25.7 26.5 21.6
Hospal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43.0 37.6 38.0 37.6 34,3 34.0
Terumo-America, inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NA 27.0 19,1 25.4 NA 18,5
Organon-Teknika . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NA NA NA 10,9 NA NA

Grand averaged. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,1 23.3 23.7 22.9 21,8 19,2

Grand average (adjusted for inflation)df . . . . . . . . . . . . . . . . . 20.1 21.0 18.8 16.6 15.2 13.2
NA indicates data not avatlable
apr,ce~  are calculated as dollars sales dlwded  by total  units sold
bBased on first 5 monthsof 1983
CDa~a  for Baxter Travenol  allo,wed for computation overall  and by dlalyzer  type prices for other companies may Include a mlx Of types Of dlalyzers
dcomputed from total  sales  to sample hospitals of all types of dialyzers  from all comPanles
eData dld  not allow  for meaningful calculations
fAdjustmentto  Iglaprlceslsbasedon the prod ucer prlcelndex fo~f,nlshedgoods  Values of price index for 19831svalue  forJune 1983(US Department of Commerce,

Bureau of Economic Analysts, L3usfness Stat/shcs  f982.23d  ed, November 1983, andUS Department of Commerce, Bureau of Economic Analyses, SurveyofCurrenf
Buslrress,  November 1983)

SOURCE Computed from data !nlMSAmeflca,  Ltd,  tiospltal  Supply Survey, contract reporfprepared forthe Ofhceof  Technology Assessment US Congress, Washington,
DC, 1983

Medical (which focuses on the hollow fiber) show
an average decline of about 56 percent, after ad-
justing for inflation (and weighting by their rela-
tive sales). Prices of Baxter Travenol’s coil dia-
lyzers also show a decline in real terms of 32
percent. And prices of plate dialyzers have prob-
ably also fallen. Data are not separately available,
but the two leading manufacturers of plate dia-
lyzers, Gambro and Cobe (79), both experienced
price declines, once an adjustment is made for in-
flation. Although these figures are based on prices
paid by hospitals, the results are consistent with
general business assessments of price movements
(39,68,79).

For reasons alluded to earlier, the profit con-
sequences of this price decline are not easily
assessable. Profits for dialyzers are rarely singled
out, although some assessments of profitability
do exist. A 1983 evaluation of Baxter Travenol
stock contends that the company is making good
profits on hollow fiber dialyzers (47). CD Medi-
cal (formerly Cordis Dow), on the other hand,
has been experiencing losses overall for the last
3 years; this appears at least partly due to its
hollow fiber dialyzers (17,59,114,115).

Overall, however, the major companies remain
viable. In part this is because they have been able
to lower production costs (47). Profit margins
have apparently declined, but as noted earlier,
over the past few years, some new entrants have
found the potential sufficient to entice them into
the market.

Given the description of market structure pro-
vided earlier, the downward movement in prices
and, apparently, in profits requires some further
explanation. The market as described has been
one of high seller concentration and generally low
buyer concentration. This may help explain the
attractive profits earned several years ago (79).
But the measured market concentration of sellers
has not evidenced a decline that might explain a
fall in prices. Clearly other factors must have been
at work.

One likely source of the price problem for man-
ufacturers is the unduly optimistic past expecta-
tions about the growth in the market. When profit
prospects were good, capacity was expanded,
especially in the production of hollow fibers. Yet,
the rate of growth in unit sales of dialyzers has



been falling over the past several years, both over-
all and for hollow fiber dialyzers in particular (see
table 5 in ch. 3; also, (79)). Indeed, unit sales of
hollow fibers have actually shown a decline in the
past year. The result is extensive overcapacity in
the industry (47,79). The overcapacity led to price
cutting as manufacturers strove to maintain out-
put and share in a decelerating and finally shrink-
ing market.

The major factor that slowed the growth in
dialyzer demand was the growth in reuse. As reuse
increased, the number of new dialyzers required
per patient fell. With demand failing to keep up
with supply, it was inevitable that there would
be downward pressure on prices—even in this
concentrated market. A 1981 market survey notes
that “market share has lost much of its traditional
significance. . . . Dialyzers have become a pure,
price-sensitive commodity for which prices deter-
mine share” (79).

Buyers have contributed to reaching this out-
come. Although they had little concentrated mar-

PROSPECTS FOR THE INDUSTRY

Prospects for Prices and Profits

Market prospects depend to a great degree on
technological, medical, and policy developments.
Over the next few years the dialyzer market seems
likely to continue to contract (47,79). Two fac-
tors should contribute to this decline. One is a
continued growth in reuse of dialyzers. The other
is the likely growth in alternative treatment
modalities.

As noted earlier, reuse has been growing in the
United States. Given the cost savings associated
with reuse and the current consensus that reuse
is indeed safe when proper procedures are fol-
lowed, this growth will probably continue. The
ultimate extent of the practice is difficult to assess.
Although statistics for Europe show some decline
over time in the percentage of patients reusing
dialyzers, these statistics are based on an expand-
ing patient base and may reflect additional single-
use cases rather than any discontinuation of reuse

ket power, buyers were both prepared and moti-
vated to take advantage of the manufacturers’
dilemma. Buyers, too, have been under pressure—
in this case from Federal Government insurers—to
control the costs of treatment, Reuse was one po-
tential source of cost savings. More active bar-
gaining with suppliers was another.

There is some support for the notion that buyer
pressures to reduce prices may matter. That lies
in the diversity of prices paid by various buyers.
GAO, for example, notes in its survey that Medi-
care paid $12.70 more per dialyzer session for sup-
plies than did the Veterans Administration (105).
Informal discussions with users and various mar-
ket surveys suggest that prices of new dialyzers
may vary considerably among customers (79).
The data in table 13, which show some variation
in actual prices, despite relative stability in offi-
cial list prices, support such a view (68). Thus,
there appears to be some scope and potential for
bargaining by buyers.

(41). Certainly, there is room for further increase
in reuse in the United States.

The dialyzer market will also be affected by ex-
pected changes in the mix of treatment modalities
for patients with ESRD. Most projections show
a slowed rate of growth in the number of patients
on dialysis (46,79). If transplantation possibilities
improve, this growth will be further slowed. On
the other hand, any broadening of the criteria for
placing patients on dialysis would increase the pa-
tient population.

Within the dialysis population there is likely to
be continued movement toward continuous am-
bulatory peritoneal dialysis (CAPD). A recent in-
vestment study predicts that 19 percent of the
population will be on this modality within the
next 3 years (46). Other treatments such as hemo-
filtration may also gain in popularity. Hemofiltra-
tion involves separating a patient’s blood, by
filtration rather than dialysis, from fluids bear-
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ing waste products. The fluids are then replaced
by other sterile liquids. The process is less time-
consuming and is apparently better tolerated by
some patients (61). As of 1982 about 1.6 percent
of European patients were on hemofiltration (50).
One study suggests that if technical problems
associated with cost efficient replacement of fluids
are solved, hemofiltration could account for as
much as 30 percent of the world market within
5 years (4).

This combination of factors points to continued
downward pressure on the demand for new dia-
lyzers. This pressure maybe particularly acute for
coil dialyzers, which seem likely to continue their
marked decline. Sales of parallel plate dialyzers,
although generally superior in performance to
coils, will also likely decline, mainly because of
a continuing preference for hollow fibers. The
hollow fiber dialyzer, because of its performance
properties and its attractiveness for reuse, should
continue to dominate the market. One study
judges this the “only viable dialyzer market seg-
ment” (79). It probably will fare the best among
dialyzers but still suffer declines in absolute
volume.

These factors, along with continued buyers’
concern for cost control, should maintain prices
and profit margins at their present apparently low
level. Many observers expect this pressure to lead
to a “shakeout, ” with weaker firms forced from
the industry (46,79). To the extent that over-
capacity and competition are reduced, a shakeout
could lend support to prices. Some suggest that
the result might be a return to higher, monopoly-
like prices (35). Although the high degree of mar-
ket concentration suggests potential ability for
tacit price coordination, the probability of a move
to near-monopoly prices seems low. The adverse
demand conditions, the potential opportunities
(albeit perhaps only moderate) for entry, and the
diverse character of firms and their objectives, all
would work against such an occurrence (80). Con-
tinued reductions in production costs would fur-
ther contribute to anti-monopoly pressures (79).

New Directions for the Companies

Although the dialyzer market shows reduced
profit potential, other segments of the market
seem to be attracting considerable interest among
manufacturers. Discussions with members of the
industry, as well as studies by investment firms,
suggest a number of areas where substantial po-
tential exists, particularly in peritoneal dialysis,
and especially in CAPD.

Although there is still a great deal of clinical
uncertainty about CAPD, most observers, as
noted earlier, are expecting an increase in its use.
At present the market is dominated by Baxter
Travenol, which in 1982 had more than 90 per-
cent of market sales (46). Profit from these sales
appears quite high. One report estimated the com-
pany’s profit in 1982 to be $80 million on $100
million of sales of CAPD solutions and supplies
(39). Evaluations of the company’s stock cite its
presence in the CAPD market as a key reason for
optimism about the company’s future prospects
(5,46,47). Such potential has not gone unnoticed
by other companies. For example, Abbott Labs
is making strong efforts, and firms such as Gam-
bro, which are established in hemodialysis, are
entering the CAPD market as well (5,61).

Much of the success of the CAPD market may
depend on technological development. While re-
search continues on the effectiveness of the mo-
dality, manufacturers are trying to develop ster-
ile connection devices aimed at lessening the
incidence of peritonitis, a major concern with
CAPD (4,46). Although uncertainties about the
scope of the market abound, it is likely that this
sector will become increasingly competitive.

Just as one response to the threat posed by
CAPD is to enter that part of the market, com-
panies may respond to reuse by entering the mar-
ket for automated dialyzer reprocessing equip-
ment. The success of such equipment will depend
not only on its efficiency but on the ultimate
course of dialyzer reuse. However, companies in



this field may also be attracted by potential in
other markets where “disposable,” such as cath-
eters, are also reused. A recent business publica-
tion lists a number of companies in the field (39).
Only one, Renal Systems, actually showed up as
a seller in tables 8 to 11 in chapter 4, and its sales
are quite small. However, such a market would
constitute a natural extension for dialyzer manu-
facturers.

Another major area of interest is hemofiltra-
tion. As noted earlier, some analysts expect this
treatment to become increasingly popular. Gam-
bro has shown particular interest here (4,61).
Various companies are also looking to apply
elsewhere the technological knowledge developed
in their ESRD activities. Expertise gained in deal-
ing with dialyzer membranes and dialysis systems
may prove useful elsewhere. Gambro and other

companies, for example, are doing research on
plasmapheresis, a process in which blood is sepa-
rated into its cellular and plasma components by
a process of filtration. The technique has poten-
tial applications in treating disorders of the auto-
immune system, such as myasthenia gravis and
hypocholesterolemia (61).

Also related is work on hemoperfusion, which
involves the circulation of blood outside the body
through an activated charcoal cartridge. By a
process of adsorption, various toxic substances,
such as those associated with a drug overdose,
can be removed (61 ). While most of the dialyzer
companies have already diversified throughout
the health care field, the potential for develop-
ments and applications in other areas is sig-
nificant.
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Policy Issues

Developments in the industry have been greatly tients with equipment and disposable grew with
influenced by a number of Federal policy deci- this population.
sions. Most notably, the decision to extend Medi-
care coverage to end-stage renal disease (ESRD) At present, policy debates continue on a num-
patients regardless of age set off a dramatic chain ber of issues of critical importance to the market
of events. The population of beneficiaries grew as well as to the patients. The following three sec-
from roughly 11,000 at the onset of the program tions consider the three major policy areas: reim-
to 77,000 today. The industry supplying these pa- bursement, research, and dialyzer reuse.

REIMBURSEMENT POLICY

In May of 1983 the Department of Health and
Human Services issued final rules for new reim-
bursement rates for the ESRD program (93). These
new rules have caused a great deal of controversy
and are expected to have important effects on the
industry. This section considers these new rules,
discussing their historical antecedents, their form
and rationale, and their possible effects.

History of Reimbursement

As dialysis techniques for treating chronic
kidney failure were developed in the 1960s, ef-
fective treatment of the life-threatening disease be-
came a possibility. Unfortunately, resources were
scarce and treatment choices, often involving life
or death decisions, had to be made. In response
to this dilemma, the U.S. Bureau of the Budget
in 1967 created a Committee on Chronic Renal
Disease. The committee, known as the Gottschalk
Committee, was charged with developing recom-
mendations to deal with these problems. It issued
a recommendation that (94):

. . a national program be initiated for the treat-
ment of end-stage renal disease with the aim of
providing, at the earliest possible date, treatment
in the form of chronic dialysis and/ or transplan-
tation for all the American population for whom
it is medically indicated.

The committee suggested that the program be
financed by amending the Social Security Act “to
cover the permanently disabled regardless of age”
(94).

From the late 1960s until 1972, over 100 bills
were submitted in Congress to deal with the ESRD
problem (73). However, it was not until 1972 that
the issue was fully addressed. Section 199I of the
Social Security Amendments of 1972 extended
Medicare health insurance coverage to those peo-
ple under age 65 suffering from chronic renal dis-
ease and requiring dialysis or transplantation. The
effective date for the coverage was July 1, 1973
(108). As of 1982, the program covered about 93
percent of the ESRD patient population (20).

In establishing the actual reimbursement levels
for dialysis under Medicare, the Social Security
Administration’s Bureau of Health Insurance had
little to go on. The non-Medicare medical mar-
ket varied widely in reimbursement practices (72).
The decision was made to pay 80 percent of the
average cost to a hospital-based facility or 80 per-
cent of the reasonable charges for a free-standing
facility, up to a “screen” or limit, of $133 per treat-
ment. If routine laboratory services were included
in the facility’s costs, the screen was raised by $5;
if the supervisory services of a physician were in-
cluded in the facility’s costs, the screen was in-
creased by $12 more to $150. These rates were
in effect from 1974 until just recently when they
were supplanted by the new rates discussed below
(108).

In 1982, prior to the new rules, nearly all free-
standing facilities were being paid at the rate of
$138 per treatment (the $133 plus $5 laboratory
charge) (20). Most hospital-based facilities re-

.34



quested and were granted exceptions to the screen,
on the grounds that their costs were higher; and
the average payment to hospitals had risen by
1980 to approximately $159 per treatment (110).

Under the previous system, physicians could
choose from one of two systems of payment, the
initial method and the alternative reimbursement
method. Under the initial method, reimbursement
for supervisory care was paid to a facility as part
of its reimbursement rate, as mentioned above.
The physician was then paid by the facility for
these supervisory services. Other nonsupervisory
services were paid on a fee-for-service basis.
Under the alternative reimbursement method,
physicians were paid a comprehensive monthly
fee per patient. For patients dialyzed in facilities,
the fee was based on a calculation of the custom-
ary or prevailing charges for a followup visit,
multiplied by 20. In 1982 the fee averaged roughly
$220 per month. For supervisory home patients,
the weighting factor was 14 rather than 20, to re-
flect the presumed lower physician service re-
quirements of patients on home dialysis. This fee
came to an average of $154 per patient per month
in 1982 (20,110).

These payments to physicians and facilities re-
flect payments under the patients’ Medicare cov-
erage. Patients have been enrolled under Parts A
and B of the Medicare program. Part A (Hospi-
tal Insurance) covers, with some benefit limits,
the reasonable and necessary services received in
a participating facility. These would include in-
patient dialysis. ESRD patients generally receive
dialysis on an outpatient basis. This is covered
by Part B (Supplemental Medical Insurance).
ESRD beneficiaries pay a monthly premium and
are entitled to payment of 80 percent of reason-
able charges or costs above a deductible. Physi-
cians’ fees are paid on the same basis. Patients are
responsible for the remaining 20 percent of charges.
However, most patients are privately coinsured
for this 20 percent, and hospital facilities often
waive the 20 percent for those who are not (64).

Home dialysis has been covered under this same
basic arrangement. Medicare pays 80 percent of
acceptable costs for supplies and equipment and
physicians’ services, above the deductible. Some
inequities in defining supplies were corrected early

in the program so as not to penalize home dialysis
patients (72). Then, in 1978, passage of Public
Law 95-292 offered another incentive. If the pa-
tient obtained home dialysis and equipment from
an approved facility that reserved the equipment
for the exclusive use of patients on home dialysis,
the reimbursement rate would be 100 percent. At
the same time the law set a target rate for home
dialysis reimbursement to facilities of no more
than 70 percent of the national average payment
for in-facility dialysis. The target rate did not
apply to CAPD but notably did include payment
for home dialysis aides. (The 70 percent limit was
raised to 75 percent by the Omnibus Budget
Reconciliation Act of 1981 (108)).

Kidney transplantation is paid for by both parts
of Medicare. Hospital insurance (Part A) covers
various inpatient hospital services associated with
the transplant. This includes the cost of obtain-
ing a suitable kidney, Coverage also extends to
the care of a patient who donates a kidney. The
surgeon’s services are covered by Part B. After
the deductible is met, Medicare medical insurance
pays 80 percent of the recognized charges for a
surgeon’s services (108).

The New Reimbursement Rates

The costs of the ESRD program have increased
dramatically. From $229 million in 1974, expend-
itures rose to about $1.8 billion in 1982 ($1.2 bil-
lion in constant 1974 dollars) (20). This continued
growth has generated considerable concern, even
though, as Rettig has pointed out, the increase was
due more to an increased patient population,
which more than tripled over this period, than
to an increase in costs per patient (72).

A major impetus for change was the passage
of the End Stage Renal Disease Amendment of
1978 (Public Law 95-292). As noted above, a ma-
jor purpose of the law was to increase incentives
for home dialysis. In addition, section 1881 of the
law directed that a system be established for “pro-
spectively set” reimbursement rates. Implemen-
tation of this provision proved rather time-con-
suming. In 1979 draft regulations were developed
proposing a single rate for outpatient dialysis cov-
ering both hospital and free-standing facilities.



However, in 1980 the Health Care Financing
Administration (HCFA) proposed a dual rate sys-
tem, one for hospitals and a different one for free-
standing facilities. This proposal was a recogni-
tion of the difference in payment rates that had
developed from Medicare’s practice of granting
to hospital facilities of numerous exceptions to the
payment screen (73). Although the Reagan Ad-
ministration indicated in 1981 some preference for
a single rate, a final compromise, the Omnibus
Budget Reconciliation Act of 1981 (Public Law 97-
35) indicated preference for a dual composite rate:
one rate for hospitals and one for free-standing
facilities, but each would apply whether patients
were dialyzed in the institutional setting or at
home (73,108).

By early 1981, the Department of Health and
Human Services had developed specific proposed
rates. The reimbursement rate was to average
$132 for hospital-based facilities and $128 for free-
standing facilities. Rates would be allowed to vary
to reflect local labor costs. As a result, payments
could vary from a low of $114 to a high of $148
for hospitals and from $109 to $143 for free-
standing facilities (20,93).

The method by which these figures were gen-
erated is illuminating. In response to the 1978 leg-
islation HCFA conducted audits of 38 free-stand-
ing facilities and 67 hospitals. Median cost per
in-facility dialysis treatment was estimated at $108
for free-standing facilities and $135 for hospital-
based facilities. In response to the 1981 legisla-
tion calling for composite rates, audits were then
conducted on 25 large home dialysis programs.
From this audit a median cost of $97 per treat-
ment was estimated. These costs were then weighted
by the percentage of patients estimated to be
dialyzing in-facility and at home. The hospital rate
was then raised by $2.10  “to account for an appar-
ent excess in hospital overhead costs resulting
from Medicare hospital accounting requirements. ”
Then 5 percent more was added to hospital costs
to account for “the possibility that the method-
ology used may have failed to recognize fully the
legitimate costs of hospitals or shortcomings in
the audited data” (20).

For physicians the proposed changes eliminated
the initial method of payment and modified the

alternative reimbursement method. The payment
would be the same for in-facility and home pa-
tients and was calculated as a weighted average.
For patients, one direct change was to eliminate
the 100 percent reimbursement option for home
dialysis equipment. However, as is suggested
below, indirect effects could be more substantial.

In congressional hearings in 1982, critics pointed
out various perceived problems with the proposals
(110). Opponents criticized the quality of the
audits, the sample size, the underlying assump-
tions, the philosophical rationale, and much else.
Overall, HCFA received 507 petitions and 4,265
comments on the rules, 3,675 of these from pa-
tients (93). The statistical procedures underlying
the calculations did seem suspect. Partly in re-
sponse to that, HCFA pledged additional audits.
Nevertheless, the final rules, which were published
in the Federal Register on May 11, 1983, a n d
which became effective August 1, 1983, showed
very little change from the proposals. The aver-
age reimbursement rates of $131 for hospitals and
$127 for free-standing facilities were $1 lower than
those stated in the earlier proposal. However, this
difference simply reflected updated information
on the geographical wage differentials that were
used in rate calculations (93).

Effects of the Rates

The legislation mandating new rates spoke of
their “prospective” nature. Fixed rates are designed
to encourage facilities to control costs. Any ex-
cess of the rates over incurred costs can be kept
by the facility; any deficit in costs must be ab-
sorbed. In addition, the composite nature of the
rates is meant to create an incentive for move-
ment toward increased home dialysis. HCFA
believes that as many as 40 percent of the ESRD
population could be on this presumably less ex-
pensive modality. Indeed, Carolyne Davis, the
Administrator of HCFA, stated that “the promo-
tion of this incentive is the most important ob-
jective of the 1981 legislative provisions and of
our regulations” (20).

Thus, the regulations are aimed at providing
some overall cost-control incentives and at shift-
ing treatment to the home setting. In neither case



is this motivation entirely new. A screen on Med-
ical payments for dialysis treatment has been in
effect for a decade. For free-standing facilities the
$138 screen was, in effect, a prospectively set rate.
Indeed, if the HCFA audits are accurate, these fa-
cilities were enjoying an operating profit of about
$30 per treatment. Cost reductions could have
been translated into profits for these facilities,
precisely as called for in a prospective reimburse-
ment system. For hospitals, of course, the screen
could be circumvented by the exceptions process.
Nevertheless, although Administrator Davis de-
scribes the previous system as cost-based (20), the
screen did at least impose some administrative
discouragement to increasing costs. Apparently,
it has made some contribution toward shifting pa-
tients toward the more cost-efficient proprietary
facilities. Rettig argues that the screen was “im-
aginative” and “the primary reason for steady per-
patient costs” (72). HCFA’s plans to be stricter in
granting exceptions (93) should enhance the
screen’s effects.

The incentive for home dialysis is in some
respects ironic. In 1972 home dialysis was the
choice of approximately 40 percent of the patients,
but the initial Medicare regulations discouraged
it, contributing to the relative decline in this treat-
ment choice (72). The 1978 legislation was a clear
move toward providing a home incentive. The
new regulations also encourage it but in a some-
what different fashion.

A rationale for discussing reimbursement in this
report is the expectation that reimbursement rates
will, by affecting patient and provider behavior,
affect the dialysis equipment and disposable mar-
ket. This section considers effects by evaluating
the likely responses to the rules’ objectives of en-
couraging cost control overall and home dialysis
in particular.

Cost Control

A prospective reimbursement system provides
an incentive to reduce costs. One way to reduce
costs is by lowering the costs of materials and
equipment used in the dialysis process. Another
is to reduce labor costs, Providers can reduce their
costs by pressuring manufacturers to lower the
prices they charge, There may be some oppor-

tunities here, through strenuous bargaining or
forming cooperative buying ventures. GAO sug-
gests that HCFA might negotiate with suppliers
(105). If such efforts did lower prices overall, then
costs to providers would, of course, decline ac-
cordingly.

Manufacturers naturally could suffer from such
developments. Profits, especially in areas such as
dialyzers, are apparently being squeezed. In fact,
those providers paying high prices may be in ef-
fect subsidizing other activity. Continued buyer
pressure on prices will undoubtedly contribute to
the predicted industry shakeout.

Such cost-reduction pressures may be viewed
perhaps more positively as providing an incen-
tive for innovative advances. Rettig, for exam-
ple, cites the development of large surface area
dialyzers, which increase the surface area exposed
to the blood, reducing required time on dialysis
and thus providers’ costs, as a technical change
that may have been prompted by Federal Gov-
ernment cost-control efforts (72). More generally,
a recent study notes that prospective reimburse-
ment systems have provided hospitals with a
moderate incentive to adopt cost-saving innova-
tions (75), Such concerns about costs offer a useful
signal to manufacturers (53).

Materials costs can also be reduced by increased
reuse of dialyzers. The key impetus behind reuse,
of course, has always been the effort to control
costs, Despite medical claims that reprocessing
may actually lead to salutary medical effects, cost
considerations are likely to remain the force
behind this practice. It appears that as long as cur-
rent professional opinion remains generally sup-
portive of carefully controlled reuse (e.g., Sadler,
1983 (77)), reimbursement pressures will make the
practice increasingly attractive to providers,

Note that this may be especially true since reuse
was not explicitly considered in the HCFA cost
calculations and no adjustments were made to re-
flect reuse. The HCFA did note that 25 percent
of the independent facilities examined reused
dialyzers while only 1 percent of the hospital-
based facilities did. It was further suggested that
dialyzer reuse does contribute to the cost dif-
ferences observed (20). If a hospital’s costs are



otherwise comparable to the HCFA figures, reuse

offers a potential for generating a surplus.

The potential effects of reuse on the dialyzer
market were discussed earlier in this report. The
pressures generated from reuse could, however,
provide a special incentive to manufacturers.
Manufacturers insist that today’s dialyzers were
designed for single use only (117). Yet reuse is a
fact. Cost pressures may stimulate design changes
that enhance the efficiency or reduce the costs of
reprocessing.

Another potential source of cost savings is la-
bor costs. Labor probably constitutes 50 percent
or more of the cost of dialysis treatment (91).
Thus, reductions in labor costs could generate
considerable savings. A potential reduction in la-
bor has been the cause for some concern that care
will be shortchanged. The American Association
of Nurses and Technicians, for example, expresses
a fear that the useful services of social workers,
dietitians, and nurses will be reduced (3).

The effects on the dialysis equipment and sup-
plies industry of such actions are not clear-cut,
but are probably not detrimental. Labor, equip-
ment, and supplies are to some extent substitut-
able. As has occurred elsewhere, automation may
substitute for certain labor requirements. This, of
course, would have positive effects on the pro-
ducers of the automated equipment. With reuse,
there is a complex interaction at work. Reuse does
seem to raise a facility’s labor costs (e. g., by re-
quiring extra handling of dialyzers) while it re-
duces material costs. At the same time automated
dialysis machines could reduce some of these la-
bor requirements.

Input costs could be reduced by a facility’s
focusing on “healthier” patients. “Sicker” patients,
with special medical problems, require more la-
bor, more care in general. The possibility that hos-
pitals’ higher costs are due to their “sicker” pa-
tients case mix has been debated. Only limited
data are available and they are subject to alter-
native interpretations. However, a recent study
by Plough, et al., does suggest that the case mix
in hospital-based facilities includes more severe
cases than those in free-standing facilities (69) (see
also, (53), (109), and (110)).

Incentives for Home Dialysis

As noted above, a major objective of the new
reimbursement plan is to encourage home dialysis.
Under the previous system, the expenses for home
dialysis were reimbursed according to the actual
costs incurred. This was the case whether patients
dealt with suppliers directly or through a facil-
ity. For facilities, the composite rate now provides
some incentive for encouraging this modality.
Cost data generally suggest that home dialysis is,
on the average, less costly per treatment than
dialysis in facilities. Recalling the figures presented
earlier in the case study, home hemodialysis is
clearly less costly in terms of direct outlays be-
cause of the time required for unpaid aides. Sim-
ilarly, CAPD, a popular home modality, appears
less expensive if the costs of patient hospitaliza-
tion are not included. Since hospitalization costs
of this sort are funded under Part A of Medicare,
they pose no rate-based disincentive to home
dialysis. Thus, on balance, if patients affiliated
with a facility are moved to home hemodialysis
or CAPD, the hospital has an opportunity to re-
ceive a surplus.

The objective of the changes proposed in phy-
sician reimbursement was essentially to eliminate
the disincentive to home dialysis in the preexisting
system, where physicians were reimbursed less
under the alternative reimbursement method for
home patients than for in-facility patients. This
payment differential was based on the view that
home patients required less of the physicians’ time.
Under the compositive alternative reimbursement
method, physicians’ fees are independent of loca-
tion, and there is no longer any direct financial
reward for setting treatment in the facility.

For patients the situation becomes rather com-
plex. Under the new rules patients may still choose
to buy their own supplies and be reimbursed
under the prior procedures. However, the new
plan eliminates the option to receive 100 percent
reimbursement for purchase of a home dialysis
machine, Furthermore if home patients now pur-
chasing on their own do choose to operate through
the facility, they would risk being responsible for
20 percent of a fixed amount that is higher then
20 percent of the home dialysis costs they are now



incurring. Yet HCFA has suggested that one ob-
jective is to direct home patients into affiliating
with and receiving all equipment and supplies
from a facility (20,87). If there is indeed a profit
margin for facilities from home patients, facilities
would have an incentive to encourage patients to
buy through them. Moreover, greater volume
purchases may enable the facility to bargain for
lower prices from suppliers. One industry source
suggests that, as a result, the percent of patients
dealing directly with suppliers on an assignment
of benefits basis should fall from approximately
70 percent today (105) to less than 10 percent
within 1 year (91).

Under the new plan, the patient has no extra
financial incentive and perhaps even weaker in-
centive than previously for home dialysis. The po-
tential profit incentive built into the composite
prospective rate is not for patients. This is quite
different from, say, a voucher type system, in
which the patients, rather than the facilities, are
allocated a fixed dollar amount and then given
the option of choosing a treatment from among
competing alternatives.

Overall, the strongest incentive for home dia-
lysis belongs to the facilities. This is important,

RESEARCH POLICY

The research activities of the Federal Govern-
ment have played an important part in the de-
velopment of knowledge on the causes and treat-
ment of ESRD. The National Institutes of Health
(NIH) funded early work on maintenance dialysis
and supported research on transplantation as well.
The Veterans Administration (VA) and the Pub-
lic Health Service provided resources for the dem-
onstration of maintenance dialysis therapy. The
research support continues today, but some dif-
ficult policy issues are evident.

The primary source of research on kidney
disease-related research is NIH. Within NIH, the
institute doing most of this research is the National
Institute of Arthritis, Diabetes, and Digestive and
Kidney Diseases (NIADDK), formerly the Na-
tional Institute of Arthritis, Metabolism, and
Digestive Diseases. Other institutes also support

of course, and should create some movement
toward increased home dialysis. What effects
would this have on the industry? If the movement
were simply from in-center hemodialysis to home
hemodialysis, the effects would probably be to
increase sales. Equipment and disposable require-
ments would be technically similar. However, pa-
tients at home would not be able to share ma-
chines as would be the case in facilities. Without
this opportunity to economize on machines, more
machines would be demanded for any given pa-
tient population.

However, most new home patients are choos-
ing CAPD (14), This has led many analysts to pre-
dict significant growth in this market. Firms such
as Baxter Travenol that have a firm foothold in
the market may gain at the expense of others that
do not. At the same time, many firms focusing
on hemodialysis will be encouraged to diversify
into CAPD products (47,79). Depending on the
relative success of the firms, changes in industry
structure are certainly possible. Much, of course,
will also depend on how present uncertainties
about CAPD’s cost and clinical efficacy are re-
solved.

kidney-related research as it relates to their special
responsibilities. These include the National Can-
cer Institute, the National Heart, Lung, and Blood
Institute, the National Institute of Allergy and In-
fectious Diseases, the National Institutes of Den-
tal Research, the National Institute of Child
Health and Human Development, and the Divi-
sion of Research Resources. Overall, the total
amount spent on kidney-related research was esti-
mated at about $90 million in 1982 (78). This
might be compared with the approximately $73
million spent by NIH on kidney and urinary dis-
eases in 1979 and the $47 million spent in the area
in 1976 (101).

This research would be expected to have some
long-term effects on the incidence and treatment
of ESRD. Perhaps a clearer idea could be obtained
by focusing attention on NIADDK, whose over-



all contributions to improving dialysis treatment
appear to be significant. According to testimony
before Congress by the institute’s Acting Direc-
tor, Lester Salans, in 1982, NIADDK’s activities
“have produced, directly, or indirectly, most of
the innovations and developments which under-
gird today’s maintenance dialysis treatment . . .“
(78). The list of these innovations presented in
table 14 is impressive. Certainly, these develop-
ments have had an effect on the equipment mar-
ket, particularly the dialyzer market, for NIADDK
contributed to the development of the hollow fi-
ber dialyzer.

An examination of trends in funding, however,
suggests that NIADDK’s direct contributions to
the market are likely to decline. Table 15 shows
figures for 1979-83 for the Chronic Renal Disease
Program, a subdivision within NIADDK’s Kidney
and Urologic Diseases Program. After an adjust-
ment for inflation, overall spending for the Chronic
Renal Disease Program fell by roughly 12 percent.
In the area of maintenance therapies, which in-
cludes applied research on hemodialysis, peritoneal
dialysis, hemofiltration, and other aspects of ther-
apy, research fell by 83 percent from 1979 to 1983.
Furthermore, within NIH as a whole, maintenance
therapies took up only about 6 percent of the
ESRD-related research (119).
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Table 14.— Innovations in Dialysis Treatment
Attributed to the National Institute of

Arthritis, Diabetes, and Digestive
and Kidney Diseases

Development of hollow fiber-dialyzers.
Enhancement of efficiency of flat-plate dialyzers.
Introduction of “single-needle” dialyzers.
Determination of protein levels for diets for dialysis pa-
tients.
Establishment of national registry of patients on dialysis
(responsibility later assumed by HCFA).
Development of specific absorbents for uremic wastes.
Development of wearable artificial kidney for self-treatment.
Improvement in prevention and treatment of chronic bone
pain and bone fractures in patients
Development of treatment measures for chronic anemia
i n patients.
Development of concept of hemofiltration.

SOURCE Adapted from L B Salans  Acting Director, National Institute of Ar
thntls  Diabetes, and Dlgestlve  and Kidney Diseases Nahonal  Institutes
of Health test Imony  at hear! n g The Errol Sfage  Renal  Dseases Pro
gram (Parl 2— Treatment Standards and Methods) before the Subcom
mlttee  on Government Operations U S House of Representatives Apr
28 1982 (Washington  DC U S Government Prlntlng  Off Ice, 1982)

This decline in dialysis research appears quite
conscious. Congressional testimony puts forward
the view within NIH that needs are changing. Par-
ticularly noteworthy is the “movement . . . of in-
dustry into this [dialysis] field. ” Given the research
base provided by NIH, the view holds, private
industry is now ready to take the major respon-
sibility for research in dialysis. Thus, NIH be-
comes able to focus more heavily on alternatives,
such as the underlying causes of the disease and
on transplantation. Along with this shift comes
an emphasis on investigator-initiated research and
a reemphasis on contracts aimed at particular pro-
grams (78).

To many observers, such as Blagg, the result
is a “deficiency in dialysis research” (12). They
can point to various projects with worthwhile ob-
jectives that cannot be accomplished because of
a lack of funds. They can also point to successes
of the sort referred to in table 14 to indicate that
past federally funded research in dialysis has been
fruitful. For industry, the change in emphasis is
important. The NIH research has served as a
useful complement to the industry’s own research
and development (R&D) activities. As the Fed-
eral research contribution in this area diminishes,
industry will probably find its own research ef-
forts in dialysis becoming more costly.

From an economic perspective, expenditures on
dialysis research have to be compared with alter-
native uses of these funds. A choice must be made
as to how much to spend on all research overall,
then which specific project should receive fund-
ing. Rarely is there adequate quantitative infor-
mation on benefits and costs on which to make
these judgments. In the absence of such informa-
tion it is appropriate to rely, as NIH has, on the
scientific community for judgments on which
projects have scientific merit and on Congress and
the executive branch for judgments as to which
projects have special social merit.

This is a complex but sensible method for
deciding research priorities. However, the situa-
tion in dialysis is complicated by assumptions
underlying the NIH decisions. NIH is suggesting
that research on dialysis may indeed be worth-
while but that industry can be expected to step
in to see that sufficient research is performed. Is



Table 15.— Research Support for Chronic Renal Disease Program of National Institute of Arthritis, Diabetes, and Digestive

P a t h o p h y s i o l o g y

T r a n s p l a n t a t i o n

Maintenance

t h e r a p i e s  . ,  . ,

Total ...

and Kidney Diseases, 1979-83
-.

Fiscal year—— —.
1979 1980 1981 1982 1983 Percent change 1979-83

Current $ Percent Current $ Percent Current $ Percent Current $ Percent Current $ percent Current $ Constant $ a

$2,986,058 32 ”/0 $2,745,229 35 % $3,050.031 370/o $3,698,842 4 2 % $ 6 . 2 2 1 , 5 9 6 +  1 0 8 + 4 6

1 , 9 3 3 , 5 9 0 21 2 , 6 5 2 . 6 0 1 3 4 3 , 4 8 8 , 2 6 5 4 2 3 , 9 1 5 , 7 0 9 4 4 4 , 4 2 8 . 6 6 2 3 8 + 129 + 6 1

%onverslon to constant prices was accomplished by uslnq  tmpl!clt  GNP deflator (a pr!ce Index)  fo-r Federal Government Durchases  of aoods  and services (U S Department of Commerce Bureau of Economic
Analysls  Survey of Current Bus/ness,  March 1984)

SOURCE  L B Salans  Acting Director, National Institute of Arthrit!s Diabetes and Digestive and Kidney Diseases, National Institutes of Health, testimony at hearing The End-Stage Rena/ Dfseases  Program
(Part 2–Treatment Standards and Methods)  before the Subcommittee on Government Operations House of Representatives Apr 28 1982 (Washington DC  U S Government Printing Off Ice 1982)
and G H Hlrschman,  Chrorwc Renal D[sease  Program, National Institutes of Health Bethesda MD, personal commun!catlon  March 1984



this  a  reasonable expectat ion? In  some respec ts
it is. If, as NIH asserts, a strong technological base
has already been provided, then industry may be
expected to perform the development work re-
quired for commercializing worthwhile new tech-
nologies. Nevertheless, a diminishing NIH re-
search base is apt to be viewed by firms as offering
diminishing attractive commercial opportunities.
A further difficulty is that an industrial firm will
make judgments on R&D based on the expected
return to the firm rather than on the overall value
of the innovation to society. As various authors
have suggested (e. g., (6) and (56)), there are nu-
merous projects where the returns to society may
be high but where the returns to the private firm
may be so low as to make the project unattrac-
tive. This results because an innovator is gener-
ally unable to appropriate fully the gains of an
innovation. As the market reacts to these innova-
tions, competitors and even customers manage to
secure for themselves part of these gains.

The end result is that private firms may, from
a social perspective, underspend on R&D and may
choose a socially suboptimal mix of R&D projects.
Policies to correct this problem need not, in gen-
eral, include direct Government grants for R&D,
but they may involve various other incentives
such as tax breaks. However, for some studies,
particularly those of an evaluative nature, poten-
tial conflicts of interest may call for direct Gov-
ernment involvement. For example, clinical trials
of hemodialyzer reuse or of CAPD may be more

valuable and widely accepted if funded by impar-
tial sources. And further, such purely evaluative
studies are apt to be especially characteristic of
projects where the benefits to society are well
beyond what the firm is likely to gain for itself.

A related difficulty here is the potential for dif-
ferences of opinion among Government agencies
with respect to who should fund particular re-
search. An example is the controversy, discussed
in congressional hearings in 1982 (107) as to which
agency, HCFA or NIH, should fund research on
reuse of hemodialyzers. NIADDK had funded a
study, completed in June 1981, on multiple use
(see (22)). However, in the testimony, the Insti-
tute’s view is expressed that, because the issue had
now emerged as primarily one of economic im-
pact, HCFA would be best suited to fund addi-
tional clinical trials; HCFA, on the other hand,
viewed its research role as purely economic and
“appropriate only after clinical issues have been
resolved” (119).

An intradepartmental ESRD workgroup set up
to help resolve such differences subsequently rec-
ommended that the Food and Drug Administra-
tion be given the responsibility for the clinical
trials (20,40). Meanwhile, many questions about
reuse remain unanswered. This example suggests
that an appropriate Government research pro-
gram in ESRD should clearly delineate not only
research objectives but also research responsi-
bilities.

DIALYZER REUSE AND THE FEDERAL GOVERNMENT

Federal Government policies have had an im-
portant influence on the practice of reuse of
dialyzers. These policies include the reimburse-
ment policies discussed earlier, which provide in-
centives for cost control and, thus, cost-saving
techniques such as reuse. However, other policies
have had a more direct influence. These include
funding of research on reuse and actions related
to the regulation of medical devices.

Various research efforts that deal with reuse
have been supported by Federal funds. For exam-
ple, the Artificial Kidney-Chronic Uremia Pro-
gram within NIH sponsored work on the reuse
of coil dialyzers (e. g., see (85)). This study con-
cluded that reuse of coils did indeed appear safe
and cost effective. The National Institute of Ar-
thritis, Metabolism, and Digestive Diseases also
partially supported research on reuse by Dr. Karl
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Nolph and his associates (9,65,118). This work
evaluated reuse of coil and hollow fiber dialyzers
under various conditions.

In 1978 Congress passed an amendment to the
Social Security Law (Public Law 95-292) requir-
ing the Secretary of Health and Human Services
to conduct a “study of the medical appropriate-
ness and safety of cleaning and reusing dialysis
filters by home dialysis patients. ” Subsequently,
NIADDK did sponsor a study evaluating dialyzer
reprocessing (see (22)). The Centers for Disease
Control also did work that indicated that reuse
was not associated with the increased incidence
of hepatitis B infections among dialysis patients
and staff (see (28)). Thus, the Federal Government
has contributed to the development of knowledge
on reuse. The Federal Government’s interest in
reuse remains high. However, as noted in the pre-
vious section, there are differences of opinion as
to which Federal agencies will support or conduct
the research.

A key role in the history and future of reuse
belongs to the Food and Drug Administration
(FDA). This role is associated with the FDA’s reg-
ulatory functions under the 1976 Medical Device
Amendments to the Food, Drug and Cosmetics
Act. These amendments give FDA authority to
regulate medical devices in order to assure that
they are safe and effective. The regulations apply
to all medical devices and in general appear to
pose no special or unusual problems for dialysis
equipment. Reuse is affected because regulatory
authority extends to dialyzers and to equipment
utilized in dialyzer reprocessing.

As noted earlier, most dialyzers are labeled by
the manufacturer as being for single use. Under
the regulations, any relabeling would require the
manufacturer to seek FDA approval. Given the
extensive clinical experience with reuse, the FDA
may eventually determine that specific dialyzers,
when reprocessed according to rigorous reproc-
essing procedures provided in the manufacturer’s
labeling, are as safe and effective as dialyzers not
previously used (113). Although FDA’s response
cannot be assured and seeking FDA approval
would involve some administrative expenses,
manufacturers’ reasons for not seeking to relabel
stem largely from considerations other than FDA.

One may simply be their belief that reuse is med-
ically inappropriate. Another reason may be con-
cern about the market’s reaction: Relabeling may
stimulate even further the practice of reuse and
contribute to declining demand for new dialyzers.
Finally, manufacturers may have concerns about
product liability, Labeling a dialyzer as suitable
for reuse could make manufacturers liable for any
damages to a patient from reuse. However, al-
though the legal situation is potentially complex,
manufacturers do have reason to know that dia-
lyzers are reused and, thus, maybe liable regard-
less of labeling (36).

Of course, regardless of the labeling, reuse has
become a common practice. The FDA is obviously
aware of this. Its position regarding reuse of
dialyzers (and other disposable) was stated in a
policy guide for field staff issued in 1977 and
revised in 1981 (99,100). The FDA indicates that
“the user should be able to demonstrate that a de-
vice considered for reprocessing can in fact be ade-
quately cleaned and sterilized without affecting
the characteristics and qualities of the device and,
moreover, that the device will remain safe and
effective for its intended use. In addition the in-
stitution or practitioner who reuses the disposable
device must bear full responsibility for its subse-
quent safety and effectiveness” (116).

Although the FDA “neither condemns nor con-
dones dialyzer reuse” (116), it has made some ef-
forts to contribute to the evaluation of the prac-
tice. The FDA was one of the sponsors of a
National Workshop on Reuse of Consumables in
Hemodialysis in 1982. This workshop reached a
consensus for the development of guidelines for
hemodialyzer reuse.

The FDA has also authorized the marketing of
an automated dialyzer reprocessing device. Under
the Medical Device Amendments, entirely new de-
vices may be subject to premarket approval by
the FDA. However, if a device is “substantially
equivalent” to a device marketed prior to the
enactment of the amendments, then a manufac-
turer can submit information required for pre-
market notification (106). In this latter case the
FDA will consider whether the device is similar
to and as safe and effective as the preexisting de-
vice. The reprocessing device was deemed sub-
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stantially equivalent and allowed to be marketed.
Such permission does not constitute FDA ap-
proval of the device (116).

Overall, FDA response to reuse has been cau-
tious. It recognizes that reuse is widespread and,
from available evidence, not a hazard to the pub-
lic health. At the same time it is reluctant to en-
dorse formally a practice which most experts agree
should be the subject of further clinical trials. The
FDA has chosen to monitor the activity and to
emphasize the responsibility of providers to en-
sure safety and effectiveness.

However, the literature on reuse suggests that
the practice’s safety depends critically on the
quality of the reprocessing. This suggests that in

the future FDA might want to step in to assure
that reprocessing is done appropriately. The man-
ufacturing industry would be expected to be gen-
erally supportive, since it has argued, as noted
earlier, that clinics and hospitals reusing dialyzers
should be subject to good manufacturing practices
guidelines. This has not yet been done, but Cali-
fornia has recently passed legislation requiring the
establishment of appropriate reprocessing meth-
ods (44). Furthermore, if independent reprocess-
ing service companies do become important, they
may be viewed as falling under GMP guidelines.
As suggested earlier, however, this need not pose
a serious threat to the economic viability of such
reprocessing activities.
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Appendix A.— Capsule Descriptions of
Major Firms in the Industry

Abbott Laboratories

Abbott Labs is a large producer of various health-
care products, including pharmaceuticals and nutri-
tional products as well as laboratory and hospital in-
struments. Total company sales were about $3 billion
in 1983. As of 1980 its sales of dialysis products were
extremely small, but the company is moving into the
CAPD market (5,79).

Asahi Medical Co.

This Japanese company is a subsidiary of the $3.5
billion Asahi Chemical Co. It has been in the dialysis
equipment market since about 1975 and began full-
scale marketing of its hollow fiber dialyzer in 1979.
Although still relatively unknown in the United States,
the company is a major force in Japan and the world.
Some observers expect a movement by Asahi into the
U.S. dialyzer market. The company’s licensing ar-
rangement with Cordis Dow apparently prevented
U.S. sales until 1983 (7,8,57,79).

Baxter Travenol Laboratories

This company is involved in producing a wide range
of medical care products. Its renal and urological ther-
apy product line represents about 20 percent of its total
sales of $1.7 billion (10). It is active in producing both
disposable and equipment for hemodialysis. The com-
pany has also made a strong effort in the CAPD mar-
ket, where it has captured a 90-percent share (5).

BD Drake Willock

As of 1976, this company has been part of Becton
Dickinson, which now has over $1 billion in sales of
various medical, laboratory, and industrial equipment.
The company has focused its efforts on equipment
rather than disposable. However, Becton Dickinson
has expressed an interest in selling Drake Willock (11 ).

CD Medical, Inc.

CD Medical is the successor to Cordis Dow. The
company was created in 1983 when the Dow Chemi-
cal Corp. purchased Cordis Corp.’s 50 percent inter-
est in their joint venture, Cordis Dow, for $4 million
in cash and real estate (114 ). The company has been
engaged primarily in the production of hollow fiber

dialyzers, and, indeed, the joint venture was estab-
lished in part as a mechanism to utilize Dow’s patents
on hollow fiber technology. The company has experi-
enced some difficulties, including some losses, in re-
cent years (17,59,114,115).

Cobe Laboratories

Cobe entered the hemodialysis market in the late
1960s. The company offers a complete line of equip-
ment and supplies, and, indeed, has emphasized a
complete system approach in its marketing activities.
It is focused in this market, with about three-quarters
of its approximately $100 million in sales coming from
hemodialysis products (5,60).

Erika

Erika is a subsidiary of National Medical Care, the
largest provider of outpatient dialysis care through its
approximately 180 centers treating more than 13,000
patients (88). Erika produces and distributes a variety
of dialysis products to both its parent and unaffiliated
customers. Sales of artificial kidney products accounted
for about 13 percent of National Medical Care’s $295.5
million in sales in 1982 (5,63).

Extracorporeal

Extracorporeal produces both disposables and
equipment for hemodialysis. It is also integrated
backwards into the manufacture of membranes for
dialyzers. Since 1978 it has been a subsidiary of
Johnson & Johnson, a large medical care products
company with almost $6 billion in sales in 1983. As
of 1980, Extracorporeal represented only about 2 per-
cent of the parent company’s sales (5,45,68,79).

Gambro AB

Gambro is an international company incorporated
in Sweden. Shares of the company are publicly traded,
but close to 80 percent of the voting stock is controlled
by members of the family of Holger Crafoord, a
Swedish industrialist who founded the company in
1965. Gambro is the world’s largest producer of hemo-
dialysis and hemofiltration products, but its sales are
widely dispersed, with no more than 20 percent com-
ing from any one country. It has had manufacturing
facilities in the United States for several years (61,68).
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Hospal

Hospal manufactures dialyzers as a joint venture of
Rhone-Poulenc and Sandoz Ltd. Rhone-Poulenc is a
multibillion-dollar French company, nationalized since
1982, that makes various chemical, pharmaceutical,
and textile products. Sandoz Ltd. is Swiss and also has
sales in the billions of dollars. Its activities range from
chemicals and pharmaceuticals to seed and food prod-
ucts. Its pharmaceutical products include cyclosporine,
which is used for transplant purposes (58,74).

Organon Teknika Corp.

This manufacturer of dialysis and other medical
products falls within a complex organizational struc-
ture. The company is 50 percent owned by Organon
Teknika N. V., a subsidiary of Akzo N. V., a Dutch
holding company, and Akzona, Inc., of the United
States. Within the Akzo empire is also Enka, a major
manufacturer of membranes for dialyzers (2,57).

Terumo Corp.

Terumo is a Japanese-based multinational corpora-
tion involved in the manufacture and sale of a variety
of medical products. Consolidated net sales of the com-
pany were 62 billion yen (approximately $265 million]
in 1981. U.S. operations include a sales office in
California and a production facility in Maryland (90).
The company is Japan’s second largest producer (behind
Asahi) of hollow fiber dialyzers (39).

Toray Industries, Inc.

This company is engaged in the production of fibers,
plastics, and chemicals and has annual sales in excess
of $3 billion. It is Japan’s third largest hollow fiber
dialyzer producer (behind Asahi and Terumo) and is
reported by Information Resources International as
planning to market in the United States in 1983 (39,
57,92).



Appendix B. —Glossary of Terms and Acronyms
—

Glossary of Terms

Artificial kidney: See dinlyz[~r.
Coil dialyzer:  A dialyzer in which the blood passes

through semipermeable membrane tubing, The tub-
ing is wound around itself, or “cc~iled,  ” and a sup-
porting screen separates the coils,  The dial}’sate
passes  at a ~0 angle throu~h the space created by
the screen,

Concentration ratio: The share of market (>utput ac-
c(>unted  for by the largest firms in an industry —
usual 1 y by the f~~ur largest. Higher values are in-
dicative of greater c(]ncentrdtion  of economic  pclwer
and less competitiveness.

Continuous ambulatory peritoneal dialysis (CAI’D):
A form of peritoneal dialysis in which there is a con-
tinuous manual exchan~e of dialysate from the
peritoneal cavity.

Continuous cycling peritoneal dialysis (CCPD): A
[or-m of perit~~neal  dialysis in which a machine
cycles the dialysate  in and out of the peritoneal
cavity automat ically  abc~ut every 4 hours overnight
as the patient sleeps.

Dialysate:  A fluid that is used in the dialysis process,
which con tains  desirable concentrations of ph>~-
sit}logical chemica]~.  Elurin~ dialysis, the dial} rsate
is sepa ra ted from the pat ien t‘s b] ood by a wm i-
impermeable membrane.

Dialyzer:  A device used in hemodia]ysis.  It consists
of a compartrnen t for the blood, a compartment t tor
the dialysatc, and a sem impermeable membrane
separating the two. The three principal types are
coil, holl(~n  fiber, and parallel plate.

End-stage renal disease ( ESRD ): A condition of irre-
versible kidney fail ure. Without treatment, the dis-
ease results  in the pdt  ient’s  death.

Hemodialysis:  A prc]cess  by which blood is pumped
from the patient’s body int[~ a dialyzer and then
returned to the body in a cent inuous  extracorp(~rea]
blood loop. While in the clialyzer  the blood flows
next to but separate from another fluid, a dia]ysate.
The blo(d and the dialysate  are separated from each
other by a semipermeable membrane. Via diffusion
and osmosit,  waste products and other molecules
pass throush the semipermeable membrane and the
blood  can again take on its appropriate properties.

Hemodialyzer:  See difzlyz~~r.
Herfindahl  index: A measure of economic market con-

centration. It is calculated by summins  the squares
of the market shares of the firms in the market,
Higher values of the index indicate a greater degree
of concentration and a less competitive market
structure,

Hollow fiber dialyzer:  A dialyzer  containing thousands
of hollow  fibers bundled within a compact CJJI in-
der. Blood flows through the sernipertneable  hollot<
fibers while the dialysate passes outside the fibers.

Intermittent peritoneal dialysis (IPD):  A for-m  of
peritoneal dialysis in~olving intermittent treatment
three t~~ four times per week. T~picall]rr  the patient
is dialyzed for about 12 hours on each treatment.

Parallel plate dialyzer: A dialyzer cc}nsisting  of a stack
of semipermeable membranes sandw’  iched  between
support plates. Blood passe+  through the mem-
branes while the dialysate passes in the opposite
direction through ~ro(~~es or spaces in the supp{lrt
plate.

Peritoneal dialysis: A process in ~ihich  dial~’si~  (>ccur~
with in the pat ien t‘s b~>d}r rather than \’ia  an ex -
tracorporeal  blood loop, as is done in hcm(>dial}’-
sis. A permanent catheter i> inserted into the ab-
domen and then dial}sate  is entered thri~ugh  the
catheter int~~  the perit(>neal  cav i t~’. The fluid is
allowed to remain tor vary ins peritxis {}f time, du r-
ing which dialysis occurs across the semipermeable
peritoneal membrane, I.ater,  the dial}satc  is drained
out through thr catheter iind disc~rded.

Peritonitis: An inflammation  of the pcritonc(]m,  the
smooth transparent serous membrane that 1 ines  the
cavity of the abdomen,

Prospective reimbursement: The setting of reimburse-
ment rates prospectively, i c’., in adv~nce  of the ac-
tual pro~’ision of care. This is t<) be contrasted with
cost-based or retr(wpective  reimbursement, in which
rates reflect actual costs incurred,

Reuse :  With respect  to diall~sis,  thi< ~~ccurs  ti,hcn a
dialyzer, after its ori,qina]  use, is reprocessec~r +tc}red,

and then used a~a  i n on the same  pat ien i, often
multiple times.

Transplantation: With respect t~> Lidne}r>,  the trans-
plant ing of a healthy kidney from a donor, ” li\’in8
or recently deceased, in t () a patient ~i’ i t h k i d ne}’
disease.

Glossary of Acronyms

CAPD
CCPD
ESRD
FDA

GAO
GMP
HCFA

IPD

—continuous ambulatory peritoneal dialysis
—continuous cycling peritoneal dialysis
—end-stage renal disease
—Food and Drug Administration, Depart-

ment of Health and Human Services
—General Accounting Office
—good manufacturing practices
—Health Care Financing Administration,

Department of Health and Human Services
—intermittent peritoneal dialysis

.5.5



NIADIIK  Nati(>nal  Institute’ of Arthritis, Iliabet(’s, NNIC Nati(~nal  Medical Care, Inc.
and Digest  ive  and Kidney Diseases, Na- OTA CXfice  of Technology Assessment, U.S.
tional Institutes of Health, Department of Ct)ngress
Health and Human Services I<&I> research and development

NIH - National Institutes of Health, Department VA Veterans Administration
of Health and Human Set-vices
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