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“One of the essential qualities of the clini-

cian is interest in humanity, for the secret

of the care of the patient is caring for the

patient.” —Frances Weld Peabody, MD

(1881 to 1927)1

Clinical nephrology, perhaps more than
any other medical subspecialty, has been
shaped by a single medical procedure,
namely the provision of dialysis. Several
medical historians and students of the
ESRD program in the United States have
commented extensively on how legacies
associated with Medicare’s funding of
ESRD have helped frame policy choices
made by Congress, Medicare, and the ne-
phrology community.2 Nephrology care
as it exists today is a direct result of Con-
gress’s establishing the Medicare entitle-
ment for treatment of individuals with
ESRD in 1972.3 It is interesting that con-
gressional consent to this provision was
partly predicated on a 1967 Gottschalk
Committee report, which estimated an
incidence of approximately 40 cases of
ESRD per million persons per year, or
roughly 12% of the current actual rate.
The Gottschalk Committee estimates
were based on the assumption that the
treated ESRD population would be lim-
ited to individuals who were 14 to 45 yr
of age and free of comorbid conditions.4

Table 1 describes many of the important
landmark events that have shaped social,
ethical, and economic relationships
among dialysis patients, nephrologists,
dialysis providers, and third-party pay-
ers. Rettig and Sadler5 recounted the fol-

lowing events and trends that were set in
motion by the landmark 1972 Congres-
sional action:

1. Preservation of equity of access to a life-preserving

therapy

2. The near-immediate relaxation of stringency for

patient selection for dialysis care

3. A geometric expansion in the incidence and prev-

alence of treated patients with ESRD

4. Steadily increasing costs to Medicare for the ESRD

program

5. Rise of a proprietary, outpatient-based, for-profit

dialysis provider industry

6. Rise in costs and profits associated with injectable

pharmaceuticals as part of the dialysis procedure

7. Attempts at cost containment by Medicare

through lack of adjustment for inflation in pay-

ments for dialysis care, resulting in diminished re-

imbursement in constant dollars

8. Systematic cost shifting from Medicare to private

insurance

The political economy of care for dialysis
patients is also certainly not immune to
the global concerns in US health care de-
livery; indeed, the contrary is true. His-
torically, the ESRD Program has been a
model for innovative health care policy,
as a result in part of the readily tracked
population of patients, the high associ-
ated costs of the program, the wealth of
data available from databases such as the
US Renal Data System, and the inherent
high level of morbidity and mortality in

the patient population, which makes de-
livery of high-quality care compulsory.
Overall, the secular trends in the eco-
nomics of dialysis confirm steady de-
crease in reimbursement per treatment
in constant dollars, whereas the provid-
ers have succeeded in preserving profits
largely as a result of increased productiv-
ity, shift in professional mix favoring less
expensive labor, use of cheaper dispos-
ables including reprocessing of dialyzers,
and increased revenues from injectable
medications that are administered at the
time of dialysis. Nonetheless, there is an
overall increase in cost to the system as a
result of geometric expansion in the
number of treated patients (Figure 1).

In the United States and other nations,
the care of dialysis patients is a component
of a societal debate because harsh eco-
nomic realities intersect with the needs of a
vulnerable and growing patient popula-
tion. Currently, the US health care system
is on a dangerous and unsustainable path
that has been described as a “toxic combi-
nation of high cost, uneven quality, fre-
quent errors, and limited access to care.”6

Per capita health care costs and the com-
pound annual growth rate for health care
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expenditures in the United States are far
higher than most Westernized countries.
Despite high expenditures, the proportion
of US patients who do not get treatment or
medication because of cost is also high; as a
result, there is a large gap between recom-
mended appropriate care and delivered

care for many common medical prob-
lems.7 Surprisingly, these data often indi-
cate an inverse relationship between Medi-
care spending and quality of delivered
care.8 Recognized shortcomings in the US
health care system have led to calls to trans-
form health care by focusing on simulta-

neously enhancing quality and controlling
costs so as to increase value for patients.
How best to increase value for patients, de-
fined as health outcomes per dollar of cost
expended, will likely be the dominant fac-
tor in a changing health care environment.

These ongoing changes in the health
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Figure 1. (A) Trends in the number of treated ESRD patients. (B) Trends in total direct Medicare spending for dialysis services. (C)
Trends in average Medicare payment per dialysis treatment in real and constant (inflation-adjusted) dollars. (D) Trends in Medicare
spending for dialysis injectables. Source for A, B, and D: 2006 United States Renal Data System Annual Data Report. Source for C:
Kidney Failure in the Federal Government and gross domestic product inflation data from the US Department of Commerce: Bureau
of Economic Analysis, courtesy Elliott Sloan.

Table 1. Landmark events in dialysis care

Year Event Implications

1967 Gottschalk Committee Report Optimistic projections on dialysis prevalence set the stage
for 1972 Congressional action

1968 Incorporation of National Medical Care Initiates a proprietary for-profit dialysis chain
1972 Public Law 92-603, Section 2991 Authorized Medicare payment for dialysis and kidney

transplantation
1978 Public Law 95-292 Paved the way for establishment of a composite rate of

payment
1981 Editorial: Where are the data? In New England Journal of

Medicine
Helped establish field of outcomes research

1988 Establishment of USRDS Created a robust, comprehensive data set on dialysis
clinical outcomes

1989 Dallas Conference on Mortality in Dialysis Emphasized high mortality in US dialysis population
1989 Coverage of erythropoietin Injectables a new cost center in hemodialysis care
1991 Institute of Medicare Report: Kidney Failure and the

Federal Government
Facilitated a quality movement in dialysis care
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care industry are now converging to frame
the debate over the care of dialysis patients.
In this article, we discuss how trends to-
ward payment for quality in dialysis care,
additional bundling of payments into the
dialysis composite rate, consolidation of
large dialysis provider organizations, the
need for nephrologists to care for a large
population with chronic kidney disease
(CKD), and a worsening manpower short-
age in nephrology all have the potential to
affect dramatically the dialysis patient–
nephrologist relationship. We discuss the
need to preserve core values that are en-
compassed in the patient–physician rela-
tionship.

PAYMENT FOR QUALITY

An obvious approach to increasing value
for patients who require dialysis care is to
pay physicians and providers more when a
higher quality of care is delivered, particu-
larly if this results in better patient out-
comes. The focus on improving quality has
been led by the Institute of Medicine, be-
ginning with its 1991 report on kidney fail-
ure.9 Payment for quality programs, also
known as pay for performance (P4P), are
rapidly growing in the private sector.10 In
the public sector, the Medicare Payment
Advisory Commission has recommended
linking payments to quality of care in the
dialysis setting, and the ESRD program is
likely to be an early P4P focus for the Cen-
ters for Medicare and Medicaid Services
(CMS). The value; feasibility; pitfalls; and
appropriate risk-adjusted, standardized,
evidence-based quality metrics for a P4P
program in dialysis care are being vigor-
ously debated within the nephrology com-
munity.11–13 Even though evidence to sup-
port a linkage among development of
clinical performance measures, P4P mea-
sures, and improved clinical outcomes is,
at best, modest,14,15 sufficient momentum
has gathered that implementation of a P4P
system in dialysis care is perhaps inevitable.
Nonetheless, considerable challenges exist
in developing payment systems that use
validated measures of cost, quality, and
outcomes while aligning incentives for op-
timized patient care.

Perhaps the most important and con-

tentious element of the current P4P debate
has to do with whether performance
should be measured using process mea-
sures (e.g., adequacy of dialysis, achieving
target hemoglobin) or outcome measures
(e.g., hospitalization, mortality rates).
Many have argued that payment for
achieving process measures to physicians
and providers is more fair, because medical
decision making can have a more direct
impact on process measures than patient
outcomes. However, Porter and Teisberg6

argued that a focus on process rather than
outcome measures inevitably results in
creating systems that provide payment for
compliance rather than performance.
They provocatively stated that the net re-
sult of payment for process measures will
be to increase overall costs, discourage in-
novation in health care delivery, and not
add value for patients. It is likely that at
least initially, P4P systems in dialysis care
will incorporate a mixture of process and
outcome measures.

CONSOLIDATION OF THE
DIALYSIS INDUSTRY

In the past decade, the landscape of the
dialysis industry has rapidly evolved as a
result of the explosive growth and consoli-
dation in the for-profit sector and a corre-
sponding contraction of market share for
independent units (Table 2).16 With the
completion of the DaVita acquisition of
Gambro in 2005 and the Fresenius acqui-
sition of Renal Care Group in 2006, the di-
alysis industry has evolved into a classical
oligopoly in which a few providers deliver

the majority of services. These two large di-
alysis organizations now have a national
dialysis clinic market share of approxi-
mately 70%.17 How this industry consoli-
dation affects patient care and clinical
practice will have an impact on the spe-
cialty of nephrology in the United States
for the foreseeable future.

Consolidation is certainly not unique
to the dialysis sector of the health care
industry and is driven by universally ap-
plicable and compelling market forces.
Indeed, dialysis industry consolidation
was predicted by Rettig and Sadler5 at the
beginning of the decade. The potent
business and financial advantages that
accrue as a result of consolidation in a
market-based system include volume-
based cost efficiencies (often referred to
economies of scale), technical efficien-
cies,18 improved information and track-
ing systems, access to affordable capital,
vertical integration of service and prod-
uct, the ability to offer attractive one-
partner solutions to payers, professional
lay management, and many economies
of globalization. Consolidation allows
dialysis providers to maintain profit
margins in the face of declining constant
dollar reimbursement (Table 3).

Industry consolidation also offers de-
monstrable clinical advantages, includ-
ing the potential for improved compli-
ance with process and protocol,
structured accountability, standardiza-
tion of care across a large national sys-
tem, robust quality improvement, and
integrated information and reporting
systems, all of which can translate into

Table 2. Freestanding dialysis unitsa

Parameter
Year Annual Percentage Change

1995 2000 2005 1995 to 2000 1995 to 2005

Total no. of
dialysis facilities 2721 3805 4540 7 5
hemodialysis
stations

40,578 59,480 78,870 8 7

% of all facilities
hospital-based 26 18 14 0 �1
freestanding 74 82 86 9 7

For profit 65 78 78 11 7
Nonprofit 35 22 22 �3 0
aNonprofit includes facilities that are designated as either nonprofit or government. Source: Compiled by
MedPAC from the 1995 and 2000 Facility Survey files from Centers for Medicare and Medicaid Services
(CMS) and the 2005 Dialysis Compare Database from CMS.
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better care with improved outcomes. Se-
lected quality metrics, including ade-
quacy of dialysis, anemia management,
vascular access management, and preva-
lent mortality rates, all have improved in
the past decade.13,16,19 Recent data sug-
gest that a greater proportion of patients
in for-profit dialysis units meet bench-
marks of care in anemia management,
dialysis adequacy, and nutritional status,
albeit with similar mortality risks.20 Al-
though it has been suggested that it is the
chains that deserve the credit for these
improved outcomes,21 a more balanced
view is that improved outcomes are the
result of the productive synergy between
structure and process. The structure is
provided by the chains themselves with
their many business, technical, and clin-
ical advantages. Process incorporates al-
gorithms for the delivery of care, using
clinical and laboratory benchmarks es-
tablished by the professional community
of nephrologists, as enumerated in clini-
cal practice guidelines, such as the Kid-
ney Disease Outcomes Quality Initiative
(KDOQI). This positive synergy and ex-
tensive cooperation between the profes-
sional and the corporate communities
account for substantial patient benefits
that have been realized in the past de-
cade.

Consolidation is not without its haz-
ards and disadvantages, however.22

Problems that are intrinsic to any large
corporate entity can include a large bu-
reaucracy that by its very nature tends to
react slowly to change, compartmental-
ization of personnel and function with
limited cross-talk, and centralization of
decision making with inefficient and in-

complete flow of information down-
stream from the board room to the
clinic. As a result, clinical nephrologists,
many of whom now function in a dialy-
sis-centered practice setting, may see
themselves as a small cog in a big ma-
chine (not unlike Charlie Chaplin in the
1936 classic movie Modern Times). With
industry consolidation, multiple legiti-
mate stakeholders with competing inter-
ests converge at the point of care. Corpo-
rate leadership and management with
fiduciary responsibilities to sharehold-
ers, shareholders with an expectation of
fair return on their investment, patients
with an entitled expectation of the high-
est possible quality care, payers with an
interest in cost containment, and the
pharmaceutical and equipment industry
all have a vested interest in the provision
of dialysis. At the nexus of these compet-
ing stakeholders are the patient care pro-
viders—nephrologists, nurses, social
workers, dieticians, and other members
of the patient care team—who are obli-
gated by a moral, ethical, and social con-
tract to provide the highest possible qual-
ity patient care on a day-to-day basis.

One of the more subtle risks of con-
solidation is the evolving relationship be-
tween the large dialysis organization and
the nephrologist. The transition to cor-
porate ownership of the vast majority of
dialysis units has virtually eliminated the
model of physician-owned dialysis units.
Physician ownership of facilities com-
bined with self-referral and care of pa-
tients presents potential conflicts of in-
terest, analogous to current concerns
over physician-owned specialty hospi-
tals.23,24 As medical directors of corporate-

owned dialysis units, many nephrologists
who function as medical directors are now
directly compensated by dialysis providers.
Historically, nephrologists have usually
had an arm’s-length relationship with cor-
porate providers, serving as independent
contractors rather than actual employees.
However, in the current era of more exten-
sive and aggressive consolidation, a new
business model has emerged with nephrol-
ogist as chain employee. This new employ-
ment and practice model risks loss of pro-
fessional independence and may present
unavoidable conflicts of interest for the
nephrologist. As an employee, the neph-
rologist will depend on the good will of the
dialysis corporation for his or her liveli-
hood and the next contract renewal but
must be willing to advocate consistently for
the best interests of his or her patients.

BUNDLING OF PAYMENT FOR
DIALYSIS SERVICES

Another form of “consolidation” that
may have a further impact on dialysis pa-
tient care is the potential for bundling
Medicare’s payment for drugs and other
services with payment of all ESRD ser-
vices. Since 1983, Medicare has reim-
bursed dialysis providers through a com-
posite rate that is designed to cover the
cost of services that are associated with a
single dialysis treatment, including nurs-
ing and other clinical services, social ser-
vices, supplies, equipment, and certain
laboratory tests and drugs. Under the
composite rate, dialysis providers receive
a fixed payment irrespective of the actual
costs incurred in the delivery of these ser-
vices. The composite rate for routine di-
alysis-related services was the first of
Medicare’s numerous payment systems
designed to set broadly a fixed prospec-
tive rate of reimbursement for clinically
related services. Currently, payment for
certain drugs and laboratory tests that
have become a routine part of the care of
dialysis patients since 1983 are covered
separately by Medicare (Table 4).

In recent years, the General Accounting
Office, Medicare Payment Advisory Com-
mission, and CMS all have recommended
expanding the bundled payment for dialy-

Table 3. Medicare margin for dialysis care (includes composite rate services and
dialysis drugs)a

Parameter Medicare Margin (%)

Year
2003 2.0
2004 3.9
2005 8.4
2007 (projected) 4.1

Medicare margin in 2005
provider type
affiliated with the two largest chains 10.7
not affiliated with the two largest chains 2.6

aData courtesy Nancy Ray from the 2007 MedPAC Report to Congress: Outpatient Dialysis Services.
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sis services to include separately billable
drugs and possibly other services.25 The
Medicare Modernization Act of 2003 re-
quires CMS to design a system that would
bundle payment for drugs together with
other ESRD services under a single rate and
to design a model demonstration project to
test the feasibility of further bundling for
the ESRD program. The General Account-
ing Office and others have noted that a
bundled rate could achieve efficiency and
clinical flexibility by removing financial in-
centive for facilities to choose one treat-
ment over another25 and by removing po-
tential incentives to overprescribe drugs
during dialysis to increase profit margins.
However, if bundling is embraced, then
steps must be taken to ensure that care will

not be compromised for the sake of profit.
In addition, the physician’s medical fee
should remain separate and distinct and
not be folded into the larger facility reim-
bursement, only to be later redistributed by
the dialysis provider to the physician. This
is necessary to ensure that nephrologists be
allowed to remain independent from the
providers, because it is independent pro-
fessional advocacy that allows for a bond of
trust between the patient and the doctor.

PHYSICIAN WORKFORCE

A discussion of the changing landscape
of dialysis care needs to include physi-
cian workforce assessment. An Ad Hoc
Committee on Nephrology Manpower

Needs, assembled in the mid-1990s, esti-
mated a need to train between 202 and
661 additional nephrologists per yr, de-
pending on ESRD growth assump-
tions.26 These estimates conservatively
projected a gradual leveling out of the
number of needed new nephrologists,
which in retrospect may be inaccurate
(Table 5). Although the number of neph-
rologists who currently are being trained
is not available, the number of trainees
who receive initial board certification in
nephrology is likely a good surrogate. Ex-
amination of these rates indicates that
each year, the number of certifying neph-
rologists consistently falls short of the
targeted goal. The net result is a cumula-
tive deficit (in addition to whatever def-
icit existed in 1997) of an aggregate 1000
nephrologists. Although the projections
and estimations to date have focused en-
tirely on the number of patients in the
ESRD program, additional complexities
must be brought into the scope of con-
cern. The fastest growing group of pa-
tients who are beginning dialysis are
older than 65 yr. Given the growing co-
morbidities of the ESRD population,
projections for future workforce need
should include adjustment for greater time
per patient to allow for the proper care of
this increasingly complex population. Pri-
mary care and care for non–dialysis-re-
lated problems in many circumstances are
also provided by nephrologists.

Furthermore, the focus on the CKD
population and the mechanism to pro-
vide care for this group has received tre-
mendous attention since the initial pro-
jections on the workforce deficit were

Table 4. Separately billable injectable ESRD drugs used by dialysis facilities in 2005a

Separately Billable
Drugs Used in Dialysis

Treatments
Compound

% of Medicare
Expenditures for

Separately
Billable ESRD

Drugs

Injectable ironb Iron sucrose 5.3
Sodium ferric gluconate complex 3.3
Iron dextran 0.1

Injectable vitamin Dc Paricalcitol 11.4
Doxercalciferol 2.8
Calcitriol 0.4

Epoetind Epoetin � 70.0
Darbepoetin � 3.7

Other separately
billable drugs used
in dialysis facilities

Levocarnitine, alteplase,
vancomycin, vaccines, etc.

3.0

Total 100
aSource: General Accounting Office analysis of CMS data and drug information from FDA.25

bIron is used in the treatment of anemia in conjunction with epoetin.
cVitamin D is used to prevent osteomalacia by promoting bone mineralization.
dEpoetin is used in the treatment of anemia by promoting the formation of red blood cells by the bone
marrow.

Table 5. Graduated change in projectionsa

Year
Projected Growth

in ESRD Population
(%)

Actual Growth in ESRD
Population (%)

ESRD Mortality
Relative to Current

Levels (%)

No. of
Nephrologists

Needed to Train
per Year

No. of
Nephrologists

Receiving Their
Initial Board
Certificationb

1996 to 1998 �6 �5 100 497 283 and 296
1998 to 2000 �5 �5 90 480 313 and 333
2000 to 2002 �5 �3 90 442 359 and 376
2002 to 2004 �5 �3 80 484 386 and 400
2004 to 2006 �3 — 80 359 —
2006 to 2008 �3 — 70 395 —
2008 to 2010 �3 — 70 395 —
aData collated from US Renal Data System16, Neilson et al.,26 and American Board of Internal Medicine.34

bThe two numbers represent the numbers of nephrologists receiving their initial board certification for each year in the 2-yr interval depicted in that row.
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made. Estimates of the number of Amer-
icans who are living with CKD vary sub-
stantially. Analysis from the Second and
Third National Health and Nutrition Ex-
amination Surveys (NHANES II 1976 to
1980 and NHANES III 1988 to 1994) re-
veals that the number of adults who are
aged 20 to 74 yr and have stage 3 to 4
CKD grew from 2.6 to 3.9 million, an in-
crease in prevalence to 2460 per
100,000.27 However, examination of
NHANES data from 1999 to 2000 sug-
gests that the prevalence of CKD in the
US population is stabilizing.28 Since
then, knowledge of the tremendous mor-
tality rate of these patients29 as well as a
potential benefit to survival that is asso-
ciated with earlier referral to a nephrolo-
gists has resulted in an increased focus on
access to care.30 This population is grow-
ing, is at high risk for mortality, may ben-
efit from seeing a nephrologist sooner,
and is the subject of much discussion
with respect to the logistics of the provi-
sion of care. To date, CKD care has not
been included in a systematic assessment
of the need for growth in the nephrology
workforce. Similarly, the need for neph-
rologists to care for growing populations
of patients who have received kidney
transplants or who experienced acute
kidney injury must be taken into ac-
count. With the number of open posi-
tions for nephrologists already double
the number of nephrology fellows who
are entering practice,31 new workforce
assessments are urgently needed to rean-
alyze predictive models. Newer models
of shared care within a team approach
and use of technologies to allow a more
efficient delivery of quality care should
be fostered, vetted, and rewarded on a
national level.

PRESERVING THE
NEPHROLOGIST–DIALYSIS
PATIENT RELATIONSHIP

The doctor–patient relationship is the es-
sence of the practice of medicine, recog-
nized as fundamental since the time of
Hippocrates. A century ago, William Os-
ler taught, “The good physician treats the
disease, but the great physician treats the

patient who has the disease.”32 Or, as
noted by Carola Eisenberg, “The satisfac-
tion of being able to relieve pain and re-
store function, the intellectual challenge
of solving clinical problems, and the va-
riety of human issues we confront in
daily clinical practice will remain the es-
sence of doctoring, whatever the changes
in the organizational and economic
structure of medicine.”33 The rapid pace
of political and economic change in
health care has the potential to alter dra-
matically the doctor–patient relation-
ship in the dialysis unit. If the nephrolo-
gist becomes consumed with simply
conforming to process and meeting lab-
oratory quality metrics and as physician
autonomy and independence are com-
promised through changing relation-
ships with large dialysis organizations,
then there is a real danger that the neph-
rologist will lose sight of the patient as an
individual. As nephrologists are pulled
away from the care of dialysis patients
and redirected toward the larger popula-
tion with CKD, further pressure will be
placed on the doctor– dialysis patient re-
lationship.

It is the essence and foundation of
clinical medicine that the physician act as
the patient’s advocate and in the patient’s
best interest at all times. The nephrolo-
gist should be the final arbiter of the
complex interaction among the corpo-
rate provider, statutory regulators, and
the pharmaceutical companies as they all
relate directly to patient care. The physi-
cian and the patient care team uniquely
understand the concerns of the individ-
ual patient and are aware of the day-to-
day tangibles and intangibles that influ-
ence and determine the quality of life for
the dialysis patient. It is essential that in
the coming era, nephrologists strive vig-
orously to maintain the primacy of the
physician–patient relationship and
maintain the integrity and credibility of
the patient-centered value system and
therapeutic environment. This expecta-
tion is the very foundation of trust be-
tween doctor and dialysis patient. To ac-
complish this, nephrologists must be
willing to play an active role in the rede-
sign of care models and payment systems
across the spectrum of kidney disease.
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