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The United States is facing a severe crisis over health care costs.
Although nearly 15% of the population—some 45 million
people—lack health insurance,1 per capita health care expenditures in the United States are approximately twice as high as
in other industrialized countries,2 most of which provide nearuniversal health insurance coverage. Despite these high per
capita health care expenditures, health outcomes in the United
States are no better, and arguably significantly worse, than in
these other countries.3 Moreover, because health care expenditures in the United States have been rising at a rate almost 3%
faster than the economy as a whole over the past 30 yr, health
care expenses have been absorbing an ever-increasing fraction
of the gross domestic product (GDP).4 Even before the current
severe recession, it had been estimated that if current trends
continue, health care expenses would represent 30% of the
GDP within 30 yr, and that the Medicare hospital insurance
trust fund would be exhausted within a decade.5
Some have argued that the projected increase in health care
expenditures to consume a higher and higher fraction of GDP is
not necessarily a problem.6,7 After all, the health care industry
itself is an important driving force of the economy and its growth
creates new jobs. Moreover, as long as the economy as a whole
enjoys sufficient growth, devoting an increasing share of GDP to
health care need not reduce absolute spending in areas other than
health care, and therefore need not reduce the standard of living.
But now that it represents over one-sixth of the national economy,
the inefficiency of the American health care system represents a
grave threat to America’s economic competitiveness. Again, it
should be emphasized that per capita health care expenditures in
the United States are twice as high as in most other advanced
economies, whereas health outcomes are no better.
Individuals, employers, and government using funds collected
as taxes pay these health expenditures. Thus, compared with other
countries, the poor cost-effectiveness of the American health care
system raises the operating costs of employers in the United States
and reduces the availability of private and public funds for investments in education, technology, and infrastructure to benefit future productivity. Recognition that these trends are unsustainable
has motivated political action to reform America’s health care
system to achieve more effective cost control.8,9
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Although spending on care of patients with ESRD represents only a fraction of total health care costs, the rapid
growth in spending on ESRD care, illustrated in Figure 1A,
represents in microcosm the escalating costs of the overall
health care system. The rapidly escalating total cost of ESRD
is partly attributable to the growth of the prevalent ESRD
population in the United States, as seen in Figure 1B. But the
poor relative cost-effectiveness of the American health care
system as a whole is mirrored by similarly poor relative
cost-effectiveness of care for ESRD. The United States has
one of the highest incidence rates of ESRD in the world and
the highest annual expenditure per ESRD patient,10 yet outcomes of dialysis care are relatively poor compared with
other countries, even after adjustment for case-mix differences.11–13 Given the increasing urgency of the health care
crisis, it is instructive to review the history of ESRD care in
the United States with respect to costs and benefits and to
examine the opportunities for improvements in cost-effectiveness of kidney disease care.
The first facilities in the United States for long-term outpatient
dialysis were established in the early 1960s, by which time kidney
transplantation had also become available as a treatment modality
for ESRD.14 But with the exception of a national dialysis program
within the Veterans Administration Hospital system, there was no
public mechanism to pay for the costs of dialysis and transplantation. Thus, access to these life-extending technologies was quite
limited and tended to favor those of higher socioeconomic and
educational status.14 The Bureau of the Budget established a panel
of experts, the Committee on Chronic Kidney Disease, to evaluate
the need for a national ESRD program. The eminent renal physiologist Carl Gottschalk chaired this committee. The report of the
Gottschalk Committee in 1967 called for a federally funded program under Medicare to provide chronic dialysis and/or transPublished online ahead of print. Publication date available at www.jasn.org.
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because of diabetes,18 the ESRD population
in the United States has grown much
faster over the past 30 yr than is attributable to changes in prevalence of chronic
kidney disease (CKD) or risk factors for
renal failure.19 Thus, an important additional factor contributing to the increasing incidence and prevalence of ESRD
care in the United States is progressive
liberalization of criteria for initiation of
dialysis or transplantation.19 Of interest
in this regard, there has been a dramatic
Figure 1. Rising cost of ESRD care in the United Stated is largely attributable to the increase over the past decade in the fregrowth of the prevalent ESRD population. (A) ESRD spending by payor.16 (B) Projected quency of patients initiating dialysis with
growth of prevalent dialysis and transplant populations in the United States.16
estimated GFR values above 10 ml/min/
1.73 m2.20 For example, between 1995
plantation services to all Americans in need of such care regardless and 2006 the fraction of patients starting dialysis with estiof age or ability to pay.15 In 1972, the Medicare law was finally mated GFR of 10 to 14.9 ml/min grew from 15% to 30%, and
amended so that patients with ESRD were eligible for Medicare those starting dialysis with estimated GFR more than 15
coverage. Patients with ESRD were defined as disabled by their ml/min increased from 4% to 15%.20 These trends were
chronic illness so they would qualify for Medicare independent of even more pronounced in the elderly.17 Despite the absence
age.14 The Medicare ESRD Program then began operation in of evidence of benefit, this trend toward early dialysis in1973, in essence providing near-universal catastrophic health in- creased the incidence and prevalence of care for ESRD.21
surance coverage for a single category of disease, renal failure.
The overall cost of care for ESRD depends not only on the
As might be expected for a group convened by the Bureau of incidence and prevalence of ESRD patients, but also the health
the Budget, the Gottschalk Committee devoted considerable care cost per ESRD patient. As mentioned above, the fraction of
effort to predicting the costs and benefits of the proposed
dialysis patients who are elderly and have major comorbid condiESRD care program. It is interesting to compare and contrast
tions is rapidly rising. But chronic dialysis is far less cost-effective
the key assumptions and predictions of the Gottschalk Comin the case of the elderly with multiple comorbidities. For exammittee with the Medicare ESRD Program as it functions today.
ple, as shown in Figure 3, annual per person Medicare expendiThe Gottschalk Committee assumed that dialysis services
tures are greater the older the patient, and costs are twice as high
would largely be limited to otherwise healthy patients under
for those with both diabetes and congestive heart failure than for
age 54 who were free of other severe illnesses, such as advanced
those without these comorbidities. Moreover, as compared with
cardiovascular disease.15 Thus, they assumed only about one in
five patients with ESRD would be “medically suitable” candi- the cost-benefit analysis of the Gottschalk Committee that estidates for dialysis and transplantation.15 On the basis of these mated that the average increase in life expectancy from chronic
assumptions, the committee predicted that the number of new hemodialysis would be 9 yr, the life expectancy of the elderly repatients per year suitable for dialysis would be less than 40 ceiving chronic dialysis is very poor. In particular, the 1-yr mortality rate for octogenarians and nonagenarians starting dialysis is
patients per million population.
Currently, as seen in Figure 2, the incidence rate for ESRD almost 50%, and the median survival for patients greater than 85
17
care is approximately 400 per million population, and the fast- yr is less than 1 yr. Clinical characteristics associated with an
est growing subgroup of patients entering dialysis care repre- increased risk of death are older age, nonambulatory status, and
17
sents those over 75 yr of age. Indeed, the median age of patients higher number of comorbid conditions. Indeed, in certain subinitiating treatment for ESRD is now over 64.16 Moreover, co- groups of patients it is questionable whether dialysis improves
morbidities among patients with ESRD are the norm rather quantity and quality of life at all.
One recent study reported the survival advantage of dialysis
than the exception. Among octogenarians and nonagenarians
compared
with conservative management is only minimal in
initiated on dialysis, almost half are suffering from congestive
patients
75
yr of age and older who have CKD stage V and
heart failure and one-third from diabetes mellitus or ischemic
either
ischemic
heart disease or high comorbidity scores.22 Anheart disease. More than four comorbid conditions are present
17
in one-third of such patients. Broader access to ESRD ther- other study found in high-risk, medically compromised paapy for older adults and for those with comorbid conditions tients with ESRD that the initiation of dialysis had little effect
has contributed greatly to the far higher incident and prevalent on survival but increased the chance of dying in the hospital
ESRD populations than predicted by the Gottschalk Commit- rather than in the community.23 Whereas the Gottschalk Comtee. Although a component of the increased incidence of ESRD mittee assumed ESRD care would be limited to patients who
is attributable to the increasing prevalence of kidney disease would benefit in terms of extension of life of high quality, phy2094
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Of course, the most effective strategy to
improve health outcomes and limit the need
for expensive ESRD care is to reduce the incidence of ESRD. Here too, the Medicare program for ESRD represents in microcosm a
major deficiency of our current health care
system, namely the lack of universal insurance coverage for primary care and earlystage disease management. Thus, although
Medicare provides near-universal catastrophic insurance for dialysis and transplantation, it does not provide payment for
screening of patients at high risk for development of kidney disease, or for treatment of
Figure 2. The fastest growing subgroup of patients starting dialysis care is the elderly.
hypertension and use of angiotensin convert16
16
(A) Incident counts and (B) adjusted rates of ESRD patients in the United States.
ing enzyme inhibitors or angiotensin II receptor antagonists in patients identified with
CKD. Indeed, uninsured patients with CKD
are at increased risk for renal progression but
are less likely to receive recommended interventions known to slow this progression.26
Provision of near-universal health insurance is a key feature of current proposals
for health care reform in the United States.
But providing insurance coverage for primary care and early-stage disease management will not necessarily increase their
availability, especially if financial incentives
continue to more highly reward procedures
and treatment of severe illness. Specifically
with regard to kidney disease, there are maFigure 3. Cost of dialysis care increases with age and number of comorbidities. (A)
Annualized actual and predicted payments for dialysis patients with ESRD only for jor structural and organizational barriers
different age groups16 and (B) for patients with ESRD, diabetes, and congestive heart that will need to be overcome to provide
effective screening of high-risk patient
failure.16
groups, and then to provide coordinated
sicians are often willing to provide dialysis care to patients with disease management to delay if not prevent ESRD in patients
greatly diminished quality of life. For example, a survey of identified with early stages of CKD.27
For patients who do progress to ESRD, it is important that
nephrologists found that almost half would be willing to continue dialysis in a patient who develops permanent and severe ESRD care be as cost-effective as possible. The Gottschalk
Committee recognized transplantation as being more cost-efdementia.24
15
What can be done to reduce the rate of rise of the cost of fective than chronic dialysis, and this remains the case to16
ESRD in the United States and improve its cost-effectiveness? day, as illustrated in Figure 4. Although transplantation is
The principal cost-control measure up to now has been simply clearly the preferred modality for treatment of ESRD, its utilito steadily decrease the reimbursement rate per dialysis treat- zation is limited primarily by the availability of donor organs.
Strategies to increase the supply of kidneys by using expanded
ment as expressed in constant dollars.25 The net effect has been
criteria donors, systematic programs to improve consent rates,
to spur the development of a highly consolidated for-profit
increased donation after cardiac death, and paired living donor
industry capable of generating volume-based cost-efficiencies kidney donation are important efforts to fight the organ shortfor outpatient dialysis.25 Dialysis providers are not at financial age.28,29 In addition, the enormous benefits of transplantation
risk for the high health care costs generated by dialysis patients with regard to outcomes and cost have led to proposals for
with multiple comorbidities who require extensive medical development of a regulated system of compensation for organ
services and frequent hospitalization. Thus, the current model donation.29,30 It should be noted that kidney transplant recipof ESRD care in the United States arguably incentivizes the ients currently lose Medicare coverage for immunosuppressive
provision of chronic dialysis services to as many patients as drugs 3 yr after transplantation whereas extended coverage
possible, including those with high health care costs above and would likely result in better transplant outcomes and be costeffective at the same time.31
beyond the direct cost of dialysis itself.
J Am Soc Nephrol 20: 2093–2097, 2009
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Figure 4. Total Medicare expenditures per person per year vary
depending on the modality of renal replacement therapy. Kidney
transplantation is by far the most cost-effective modality, followed
by peritoneal dialysis. In-center hemodialysis is the least costeffective renal replacement modality.16

Although in-center hemodialysis remains by far the most
common renal replacement modality in the United States,
peritoneal dialysis is less costly, as also shown in Figure 4.16
Even after accounting for such factors as patient selection,
there is general agreement that peritoneal dialysis is more costeffective than in-center hemodialysis.32–34 Accordingly, utilization of peritoneal dialysis as an alternative to in-center hemodialysis should be maximized. A shift from in-center
hemodialysis to home-based hemodialysis is another potential
strategy to enhance the cost-effectiveness of ESRD care.35 Furthermore, as discussed above, the recent trend of initiating
dialysis at higher GFR should be re-evaluated as potentially
leading to overutilization of resources with no outcome benefit.36,37
In principle, the cost-effectiveness of care for ESRD could
be improved by limiting care of patient subgroups with exceptionally high cost in relation to benefit. In 2000, the Renal
Physician Association and American Society of Nephrology
issued guidelines for shared medical decision-making by patient and physician regarding the appropriate initiation of and
withdrawal from dialysis, but there was no consideration of
cost.38 An example of an attempt to factor cost into medical
decision-making is the establishment in Britain of an independent agency to assess the incremental cost-effectiveness ratio,
or the cost per quality-adjusted life-year (QALY), gained
through use of new medications and treatments.39 These assessments are used to determine which new treatments are
recommended for coverage by the National Health Service,
with the goal of restricting care to those treatments for which
the incremental cost-effectiveness ratio is less than an arbitrary
maximal value of approximately $50,000/QALY. The problem
of applying such a methodology to ESRD care is that the incremental cost/QALY varies widely among patient subgroups, as
discussed earlier with reference to Figure 3.
Assigning individual patients to subgroups for estimation
of cost-effectiveness ratios would be difficult at best, and such
a scheme for strict rationing of care would almost certainly be
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politically unacceptable in the United States. Nevertheless, as
noted above, there are patient subgroups, such as the frail elderly with severe comorbidities, for whom dialysis may not
prolong life and instead may reduce the quality of life.22 For
these patients, the management of end-of-life is often done
poorly and there is a need to increase awareness of palliative
care in managing ESRD.40,41 A survey of nephrology fellows
indicates few thought themselves prepared to provide end-oflife care and most fellowship programs do not offer this training.42 Accordingly, training of nephrologists in palliative care
should be enhanced to provide optimal end-of-life care while
at the same time avoiding overutilization of dialysis in patients
for whom there is little or no benefit.
Limiting the need for chronic dialysis also requires better
preventive and therapeutic approaches to reduce the incidence
of CKD and ESRD. Expansion of health services research in
kidney disease is needed to address not only comparative effectiveness but also cost-effectiveness of preventive and therapeutic strategies in different subgroups of patients. However,
such expansion of health services research should parallel
growth of basic research on underlying disease mechanisms.
One can look forward to the day that dialysis machines will be
considered a costly halfway technology of the past like the iron
lung. As has been argued in these pages previously,6 although
we can seek to deploy halfway technologies like dialysis with
greater cost-effectiveness, only basic research on disease mechanisms can lead to discovery of the nephrologic analogues of
polio vaccine that will completely rid us of halfway technology.
It is therefore critically important to expand federal support for
both health services and basic research on kidney disease because together they offer the best hope to improve health outcomes while enhancing the cost-effectiveness of the health care
system.

DISCLOSURES
None.

REFERENCES
1. Income, Poverty, and Health Insurance Coverage in the United States:
2006. Available at http://www.census.gov/hhes/www/hlthins/hlthin06.
html. Accessed August 10, 2009
2. Davis K: Slowing the growth of health care costs—Learning from
international experience. N Engl J Med 359: 1751–1755, 2008
3. Public Policy Committee of the American College of Physicians, Ginsburg JA, Doherty RB, Ralston JF Jr, Senkeeto N, Cooke M, Cutler C,
Fleming DA, Freeman BP, Gluckman RA, Liebow M, McLean RM,
Musana KA, Nichols PM, Purtle MW, Reynolds PP, Weaver KM, Dale
DC, Levine JS, Stubbs JW: Achieving a high-performance health care
system with universal access: What the United States can learn from
other countries. Ann Intern Med 148: 55–75, 2008
4. Fuchs VR: Three “inconvenient truths” about health care. N Engl
J Med 359: 1749 –1751, 2008
5. Van de Water PN: Medicare finances: Findings of the 2008 Trustees
Report. Medicare Brief 18: 1–7, 2008
J Am Soc Nephrol 20: 2093–2097, 2009

www.jasn.org

6. Neilson EG: Baumol’s curse on medicine. J Am Soc Nephrol 19:
1049 –1053, 2008
7. Chernew ME, Hirth RA, Cutler DM: Increased spending on health care:
How much can the United States afford? Health Aff (Millwood) 22:
15–25, 2003
8. Bodenheimer T: High and rising health care costs. Part 1: Seeking an
explanation. Ann Intern Med 142: 847– 854, 2005
9. Marmor T, Oberlander J, White J: The Obama administration’s options for health care cost control: Hope versus reality. Ann Intern Med
150: 485– 489, 2009
10. Dor A, Pauly MV, Eichleay MA, Held PJ: End-stage renal disease and
economic incentives: The international study of health care organization
and financing (ISHCOF). Int J Health Care Finance Econ 7: 73–111, 2007
11. Goodkin DA, Bragg-Gresham JL, Koenig KG, Wolfe RA, Akiba T,
Andreucci VE, Saito A, Rayner HC, Kurokawa K, Port FK, Held PJ,
Young EW: Association of comorbid conditions and mortality in hemodialysis patients in Europe, Japan, and the United States: The
dialysis outcomes and practice patterns study (DOPPS). J Am Soc
Nephrol 14: 3270 –3277, 2003
12. Goodkin DA, Young EW, Kurokawa K, Prutz KG, Levin NW: Mortality
among hemodialysis patients in Europe, Japan, and the United States:
Case-mix effects. Am J Kidney Dis 44: 16 –21, 2004
13. Foley RN, Hakim RM: Why is the mortality of dialysis patients in the
United States much higher than the rest of the world? J Am Soc
Nephrol 20: 1432–1435, 2009
14. Levinsky NG: The organization of medical care. Lessons from the
Medicare end stage renal disease program. N Engl J Med 329: 1395–
1399, 1993
15. Committee on Chronic Kidney Disease. Report from the Committee
on Chronic Kidney Disease, Washington DC, U.S. Bureau of the Budget, 1967
16. U.S. Renal Data System 2008 Annual Data Report: Atlas of Chronic
Kidney Disease and End-Stage Renal Disease in the United States,
Bethesda MD, National Institutes of Health, National Institute of Diabetes and Digestive and Kidney Diseases, 2008
17. Kurella M, Covinsky KE, Collins AJ, Chertow GM: Octogenarians and
nonagenarians starting dialysis in the United States. Ann Intern Med
146: 177–183, 2007
18. Muntner P, Coresh J, Powe NR, Klag MJ: The contribution of increased diabetes prevalence and improved myocardial infarction and
stroke survival to the increase in treated end-stage renal disease. J Am
Soc Nephrol 14: 1568 –1577, 2003
19. Hsu CY, Go AS, McCulloch CE, Darbinian J, Iribarren C: Exploring
secular trends in the likelihood of receiving treatment for end-stage
renal disease. Clin J Am Soc Nephrol 2: 81– 88, 2007
20. Rosansky SJ, Clark WF, Eggers P, Glassock RJ: Initiation of dialysis at
higher GFRs: Is the apparent rising tide of early dialysis harmful or
helpful? Kidney Int 2009 [Epub ahead of print]
21. McDonald S, McCredie M, Williams S, Stewart J: Factors influencing
reported rates of treated end-stage renal disease. Adv Chronic Kidney
Dis 12: 32–38, 2005
22. Murtagh FE, Marsh JE, Donohoe P, Ekbal NJ, Sheerin NS, Harris FE:
Dialysis or not? A comparative survival study of patients over 75 years
with chronic kidney disease stage 5. Nephrol Dial Transplant 22:
1955–1962, 2007
23. Smith C, Da Silva-Gane M, Chandna S, Warwicker P, Greenwood R,
Farrington K: Choosing not to dialyse: Evaluation of planned nondialytic management in a cohort of patients with end-stage renal
failure. Nephron Clin Pract 95: c40 – c46, 2003
24. Davison SN, Jhangri GS, Holley JL, Moss AH: Nephrologists’ reported

J Am Soc Nephrol 20: 2093–2097, 2009

25.

26.

27.

28.
29.
30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

OCCASIONAL OBSERVATION

preparedness for end-of-life decision-making. Clin J Am Soc Nephrol
1: 1256 –1262, 2006
Himmelfarb J, Berns A, Szczech L, Wesson D: Cost, quality, and value:
The changing political economy of dialysis care. J Am Soc Nephrol 18:
2021–2027, 2007
Hall YN, Rodriguez RA, Boyko EJ, Chertow GM, O’Hare AM: Characteristics of uninsured Americans with chronic kidney disease. J Gen
Intern Med 2009
Rettig RA, Norris K, Nissenson AR: Chronic kidney disease in the
United States: A public policy imperative. Clin J Am Soc Nephrol 3:
1902–1910, 2008
O’Connor KJ, Delmonico FL: Increasing the supply of kidneys for
transplantation. Semin Dial 18: 460 – 462, 2005
Abouna GM: Organ shortage crisis: Problems and possible solutions.
Transplant Proc 40: 34 –38, 2008
Matas AJ, Hippen B, Satel S: In defense of a regulated system of
compensation for living donation. Curr Opin Organ Transplant 13:
379 –385, 2008
Yen EF, Hardinger K, Brennan DC, Woodward RS, Desai NM, Crippin
JS, Gage BF, Schnitzler MA: Cost-effectiveness of extending Medicare
coverage of immunosuppressive medications to the life of a kidney
transplant. Am J Transplant 4: 1703–1708, 2004
De Vecchi AF, Dratwa M, Wiedemann ME: Healthcare systems and
end-stage renal disease (ESRD) therapies—an international review:
Costs and reimbursement/funding of ESRD therapies. Nephrol Dial
Transplant 14[Suppl 6]: 31– 41, 1999
Rodrigues A: Cost benefits of peritoneal dialysis in specific groups of
patients. Contrib Nephrol 163: 285–291, 2009
Mehrotra R, Khawar O, Duong U, Fried L, Norris K, Nissenson A,
Kalantar-Zadeh K: Ownership patterns of dialysis units and peritoneal
dialysis in the United States: Utilization and outcomes. Am J Kidney
Dis 54: 289 –298, 2009
Howard K, Salkeld G, White S, McDonald S, Chadban S, Craig JC,
Cass A: The cost-effectiveness of increasing kidney transplantation
and home-based dialysis. Nephrology (Carlton) 14: 123–132, 2009
Korevaar JC, Jansen MA, Dekker FW, Jager KJ, Boeschoten EW,
Krediet RT, Bossuyt PM, Netherlands Cooperative Study on the Adequacy of Dialysis Study Group: When to initiate dialysis: Effect of
proposed US guidelines on survival. Lancet 358: 1046 –1050, 2001
Traynor JP, Simpson K, Geddes CC, Deighan CJ, Fox JG: Early initiation of dialysis fails to prolong survival in patients with end-stage
renal failure. J Am Soc Nephrol 13: 2125–2132, 2002
Galla JH: Clinical practice guideline on shared decision-making in the
appropriate initiation of and withdrawal from dialysis. The Renal Physicians Association and the American Society of Nephrology. J Am Soc
Nephrol 11: 1340 –1342, 2000
Steinbrook R: Saying no isn’t NICE—The travails of Britain’s National
Institute for Health and Clinical Excellence. N Engl J Med 359: 1977–
1981, 2008
Moss AH, Renal Physicians Association, American Society of Nephrology Working Group: A new clinical practice guideline on initiation and
withdrawal of dialysis that makes explicit the role of palliative medicine. J Palliat Med 3: 253–260, 2000
Holley JL, Davison SN, Moss AH: Nephrologists’ changing practices in
reported end-of-life decision-making. Clin J Am Soc Nephrol 2: 107–
111, 2007
Holley JL, Carmody SS, Moss AH, Sullivan AM, Cohen LM, Block SD,
Arnold RM: The need for end-of-life care training in nephrology:
National survey results of nephrology fellows. Am J Kidney Dis 42:
813– 820, 2003

ESRD and Health Cost Crisis

2097

