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Dialysis Facility Ownership and Epoetin Dosing in Hemodialysis
Patients: A US Physician Perspective

Together with the other articles in this section, the following is a commentary on Thamer M,
Zhang Y, Kaufman J, Cotter D, Dong F, Hernan MA: Dialysis facility ownership and epoetin

dosing in patients receiving hemodialysis. JAMA 297:1667-1674, 2007
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ven before there were randomized controlled
trials (RCTs), it was evident that erythropoi-

sis-stimulating agents (ESAs) increase hemoglo-
in and reduce the need for blood transfusions in
emodialysis patients. Hence, in 1989, the US
ood and Drug Administration (FDA) approved
SAs for use in hemodialysis patients to reduce the
eed for blood transfusions (Table 1). Since then,
he FDA has widened the target hemoglobin range
o 10 to 12 g/dL (100 to 120 g/L), and the Centers
or Medicare and Medicaid Services (CMS) has
eriodically revised reimbursement criteria to pay
or ESAs given to maintain hemoglobin levels that
ere higher than the FDA-recommended target

ange. This culminated in a CMS policy adopted in
pril 2006 that reimbursed ESAs regardless of
emoglobin, with the only restriction being that the
ose should be reduced by 25% in the month after a
emoglobin level greater than 13 g/dL (130 g/L)
as recorded. Thus, the CMS was clearly paying

or ESAs administered at hemoglobin levels above
he target set by the FDA.

HOW DOES THIS STUDY COMPARE WITH
PRIOR STUDIES: WHY WAS THE TARGET

RECOMMENDED BY THE FDA NOT
FOLLOWED?

One argument was that the FDA was wrong, and
utcomes would be better if the target was higher. The
997 National Kidney Foundation Dialysis Out-
omes Quality Initiative (DOQI) clinical practice
uidelines9 reflected this belief by recommending that
he hemoglobin target be 11 to 12 g/dL(110-120 g/L),
ather than 10 to 12 g/dL (100-120 g/L) as suggested
y the FDA. However, at the time that these guide-
ines were published, there were no large RCT results
upporting the belief that a target higher than the

Address correspondence to Bertram L. Kasiske, MD, Depart-
ent of Medicine, Hennepin County Medical Center, 701 Park
ve, Minneapolis, MN 55415. E-mail: kasis001@umn.edu
© 2007 by the National Kidney Foundation, Inc.
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Idoi:10.1053/j.ajkd.2007.07.002

American Journal of Kidn54
DA’s target improved outcomes (Table 1). The first
CT to test this hypothesis, published in 1998, was

topped early when the data safety monitoring board,
bserving a trend toward increased mortality in the
roup targeting hemoglobin 14 g/dL (140 g/L) versus
0 g/dL (100 g/L), considered it futile to continue.5

espite this mortality finding, it remains argued that
uality of life is better at higher than recommended
emoglobin levels. However, the reporting of quality
f life in these studies has been seriously flawed by a
ack of masking, selective reporting of components
hat were different between groups (without statistical
djustment for multiple comparisons), and the use of
ifferent quality of life instruments. It is no surprise
hat quality of life results have varied between studies.

Another argument for not following FDA recom-
endations was that fluctuations in hemoglobin lev-

ls made it impossible to maintain hemoglobin in a
arrow target range, such as the targets suggested by
he FDAor even DOQI.10,11 Implicit in this argument
as the assumption that it was better to err too high

ather than too low. However, there are no data from
CTs to support this hypothesis either.
The most plausible argument for not following

DA recommendations is the financial benefits
nherent with targeting higher hemoglobin levels.
he best evidence that the administration of ESAs

o hemodialysis patients has been influenced by
nancial motives comes from several analyses of
egistry data comparing ESA use in for-profit and
ot-for-profit dialysis units. In 2006, Thamer et al
eported that the most frequent use of subcutaneous
SAs, known to require lower doses and reduce
ost, was in dialysis units not affiliated with for-
rofit chains.12 Similarly, Collins et al reported that
he administration of ESAs to patients whose hemo-
lobin levels exceeded recommendations was more
ommon in for-profit chain facilities than in not-for-
rofit facilities.13 In the 2006 US Renal Data Sys-
em Annual Data Report,14 there were marked
ifferences between dialysis providers in the propor-
ion of patients with hemoglobin of at least 12 g/dL
120 g/L). The nonprofit provider, Dialysis Clinic,

nc, had only 20% of the 2004 prevalent population

ey Diseases, Vol 50, No 3 (September), 2007: pp 354-357
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In the Literature 355
ith hemoglobin greater than or equal to 12 g/dL
120 g/L), while a major for-profit provider, DaVita,
ad over 60% with hemoglobin of at least 12 g/dL
120 g/L). Most recently, an analysis of registry
ata led Thamer et al to likewise conclude that
arge for-profit chains targeted higher hemoglobin
evels than not-for-profit dialysis facilities.15

The pattern from observational studies is clear.
ore ESAis used in for-profit facilities than in not-for-

rofit facilities. Of course, there may be nonfinancial
xplanations that could explain these results. How-
ver, careful statistical adjustment for differences in
atient populations failed to provide a cogent, alterna-
ive explanation. This, combined with the fact that
or-profit dialysis facilities (like other corporations)
ust show an increase in quarterly earnings to sur-

ive, provides a compelling argument that the quest to
ncrease earnings has influenced the administration of

Table 1. Timeline of Evidence and Recommended He
States for Hem

Year

Randomized Controlled Trials in H

Reference N
Hemoglobin Leve
Targeted (g/dL)

989 Suzuki1 179 P v Low v High

991 Bahlmann2 129 P v 10-11.7
991 Laupacis3 118 P v 9.5-11 v 11.5
993 Sikole4 38 C v 10-11.7
994 --- --- ---

997 --- --- ---

998 Besarab5 1233 10 v 14

000 Foley6 146 9.5-10.5 v 13.5-1
003 Furuland7 416§ 9-12 v 13.5-16
005 Parfrey8 596 9.5-11.5 v 13.5-1
006 --- --- ---
006 --- --- ---

007 --- --- ---

Note: To convert hemoglobin in g/dL to g/L, multiply by 1
Abbreviations: BP, blood pressure; C, control (no eryt
edicaid Services; CVD, cerebrovascular disorder; DO

timulating agent; FDA, US Food and Drug Administration
nitiative; LVH, left ventricular hypertrophy; NS, not signific
eduction ratio.

†Hematocrit values were converted to hemoglobin in g/d
‡Statistically significant differences high versus low (unle
§Included nondialysis patients with chronic kidney diseas
SAs to hemodialysis patients. t
WHAT SHOULD PHYSICIANS DO?

Recent data from RCTs in nondialysis patients
ave shown that targeting hemoglobin levels higher
han those recommended by the FDA can have
dverse consequences.16-18 There is little reason to
elieve that this would not also be the case for
emodialysis patients. Responding to these and
ther recent RCT results, the FDA issued an alert in
ovember 2006. The FDA recommended that phy-

icians should “[w]ithhold the dose of ESA if the
emoglobin exceeds 12 g/dL (120 g/L) or rises by 1
/dL (10 g/L) in any 2 week period.”19 In the
bsence of RCT data to the contrary, perhaps we
hould heed the advice of the FDA.

In an editorial accompanying the study by
hamer et al, Daniel Coyne suggested that physi-
ians should maintain hemoglobin levels be-

bin Targets at the Time of Each Study in the United
ysis Patients

lysis Patients
Recommended

Hemoglobin Target
(g/dL)†Higher Target Outcomes‡

--- FDA: 10-11 (12 max)
CMS: 10-11

2TFN ---
1BP ---
2LVH ---
--- FDA: 10-12

CMS: 10-12
--- DOQI: 11-12

CMS: 90-day mean
12.2

1Death (NS)2TFN
2Kt/V1Access
thrombosis

CMS: 90-day mean
12.5

2Kt/V KDOQI: 11-12
2TFN1BP KDOQI: 11-12
1CVD2URR1BP KDOQI: 11-12
--- KDOQI: �11
--- CMS:2ESA if �13

FDA alert issued
--- KDOQI: 11-12

sis-stimulating agent); CMS, Centers for Medicare and
lysis Outcomes Quality Initiative; ESA, erythropoiesis-
emodialysis; KDOQI, Kidney Disease Outcomes Quality

� 0.05); P, placebo; TFN, blood transfusions; URR, urea

iding by 3.
rwise indicated); does not include quality of life scores.
moglo
odial

emodia

ls
†

-13

4.5

4.5

0.
hropoie
QI, Dia
; HD, h
ant (P

L by div
ss othe
ween 10.5 (105 g/L) and 11.5 g/dL (115 g/L),
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Bertram L. Kasiske356
arely initiate an ESA if hemoglobin is above 10
/dL (100 g/L), change the ESA dose by approxi-
ately 25% monthly when the hemoglobin falls

utside this range, and either reduce by 50% or
top the ESA when the hemoglobin level exceeds
2.5 g/dL (125 g/L).20 This is very similar to the
ecommended protocol in our dialysis unit, al-
hough our protocol strictly follows the FDA
ecommendation targeting hemoglobin 10 to 12
/dL (100-120 g/L), and withholding the ESA
hen the hemoglobin exceeds 12 g/dL (120 g/L).
f course, treating iron deficiency and other
arriers to the effective use of ESAs should be
ncluded in the management paradigm.

There is a need for additional RCTs in hemodi-
lysis patients. Trials should address not only
utcomes, but how to achieve those outcomes in
he most cost effective manner possible. For
xample, how long should ESAs be withheld
hen the target is exceeded? When should the
emoglobin be retested? How should iron re-
lacement best be integrated with ESA dosing?
here is also a need for the CMS to revisit its

eimbursement policy for ESAs. In 2003, Con-
ress asked the CMS to submit a report on how
bundled payment system for end-stage renal
isease could be designed and to carry out a
emonstration project. This has not yet oc-
urred. Finally, ethics in industry need not be
n oxymoron. Dialysis providers and the phar-
aceutical industry should both consider how

hey could improve not only next quarter’s
arnings, but also long-term patient outcomes.
he incidence rate for end-stage renal disease
as been slowing in the United States, and the
est way for the industry to increase earnings
n the future may be to increase the longevity
f hemodialysis patients. This is a goal that we
an all profit from.
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