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Critical Missing Data on Erythropoiesis-Stimulating Agents in CKD: First

Beat Placebo
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Editors’ Note: In this editorial, Dr Pfeffer was
invited to comment on the recent contro-
versy of efficacy and harm of erythropoietin-
stimulating agents for treatment of anemia of
chronic kidney disease. The editors con-
sider the discussion by Dr Pfeffer on the
conduct of these trials to be relevant to trials
of other therapies in nephrology, such as
those for phosphorus binding agents, for
example the DCOR (Dialysis Clinical Out-
comes Revisited) study presented else-
where in this issue of AJKD (pp. 362 and
445).

he clinical application of erythropoiesis-
stimulating agents (ESA) to patients with

nemia and chronic kidney disease (CKD) has
issed a vital evidence-gathering step and

ence current use appears to have greatly out-
aced the data. Benefits achieved in dialysis
atients with severe anemia (hemoglobin � 9
/dL [90 g/L]) have been extrapolated without
ufficient data to nondialysis patients with less
rofound anemia. Some in the nephrology com-
unity have focused on the secondary issue of

arget hemoglobin for ESA, which circum-
ents the more critical overarching question of
hether the risk-benefit ratio of these costly

gents warrants use in nondialysis popula-
ions. This critical gap can only be addressed
y randomized controlled trials (RCTs) compar-
ng ESA to placebo: first beat placebo.

Most major pharmacological advances com-
ence with the clear demonstration of meaning-

ul clinical improvements in the highest-risk sub-
et of patients for the new therapeutic entity. The
rst placebo-controlled trial proving that antihy-
ertensive agents could improve prognosis of
atients with hypertension enrolled only 143
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atients with severe hypertension (diastolic blood
ressure � 115 mm Hg) to definitively demon-
trate the importance of blood pressure lower-
ng.1 Once the principle was established that
owering arterial pressure resulted in reductions
n risks of cardiovascular death or major morbid-
ty, other larger placebo-controlled trials contin-
ed to probe and, indeed, demonstrate, the ben-
fit of antihypertensive therapies in less severely
ffected populations.2 Although antihyperten-
ives, by definition, effectively lower arterial
lood pressure, the clinical utility across the
pectrum of hypertension required multiple pla-
ebo-controlled trials. Only after proof of utility
as firmly established were trials designed to
ncover potential therapeutic advantages be-
ween classes of agents and levels of blood
ressures.2

Similarly, the initial demonstration that an
ngiotensin-converting enzyme (ACE) inhibitor
aved lives in patients with heart failure was
chieved in the CONSENSUS (Cooperative
orth Scandinavian Enalapril Survival Study)

rial, which enrolled only 255 patients with a
arkedly impaired prognosis (median survival,
months).3 Rather than extrapolate or assume

omparable benefits in less severely ill patients,
ther much larger placebo-controlled trials were
hen undertaken to better define the extent of the
opulation with heart failure that would still
chieve a favorable risk-benefit ratio with this
herapy.4 When new populations such as patients
ith left ventricular dysfunction post–myocar-
ial infarction were considered, superiority over
lacebo on clinical outcomes was again demon-
trated before this therapy was more widely
dopted or promoted.5

After the initial demonstration of reduced mor-
idity and mortality with the use of HMG-CoA
3-hydroxy-3-methylglutaryl-coenzymeA) reduc-
ase inhibitors (statins) in high-risk patients with
levated cholesterol by the Scandinavian Simva-
tatin Survival Study (4S),6 other trials contin-
ed to test against placebo, as the effectiveness
f statins was demonstrated in patients with
normal cholesterol” in the CARE (Cholesterol
nd Recurrent Events) and LIPID (Long-Term

ntervention with Pravastatin in Ischaemic Dis-

Kidney Diseases, Vol 51, No 3 (March), 2008: pp 366-369

mpfeffer@rics.bwh.harvard.edu
mpfeffer@rics.bwh.harvard.edu


e
W
G
T
S
s
b
p
n
p
d
a
m
u
p
w
t
i
l

o
a
c
s
u
d
g
p
r
t
b
c
e
p
i
w
m
g
f

w
c
p
c
w
d
s
c
r
t
E

o
w
e
t
w
d
l
l

A
t
l
a
b
m
t
1
d
l
h
t
m
T
c
1
m
h
e
(
h
c
t
(
l
t
t
c
R
C
h
h
t
m

a
t
F
i
u
f

Editorial 367
ase) trials and even in primary prevention in the
est of Scotland Coronary Prevention Study
roup as well as AFCAPS/TexCAPS (Air Force/
exas Coronary Atherosclerosis Prevention
tudy) trials.7-10 Despite these and other impres-
ive placebo-controlled trials demonstrating the
enefits of statins, placebo was still used in
robing other important patient subsets that were
ot well represented in previous studies.11 Neutral
lacebo-controlled trials of statins in patients on
ialysis,12 elderly patients with vascular disease,13

nd, most recently, heart failure,14 have provided a
ore accurate quantitation of benefits and risks

pon which to base therapeutic decisions. Only in
atient groups where the benefits of statins were
ell established, have other non–placebo-con-

rolled clinical trials addressed the second-line but
mportant question of optimal level of low-density
ipoprotein cholesterol lowering.15-16

This pattern of establishing the benefit and risks
f a therapy using placebo-controlled experiences
t the severe end of the disease spectrum and
ontinuing with placebo-controlled trials to demon-
trate effectiveness in less severely ill patients has
nfortunately not occurred with ESAs in kidney
isease. This novel biologic therapy to raise hemo-
lobin was promptly applied to severely anemic
atients on dialysis with favorable results on patient-
eported outcomes as well as a reduction in red cell
ransfusions.17 Strong observational associations
etween anemia and increased risk of cardiovas-
ular morbidity and mortality coupled18 with
arly favorable quality of life data from dialysis
atients with severe anemia provided the initial
mpetus for use of ESAs. Zealous marketing as
ell as complicated economic and quality perfor-
ance incentives against hemoglobin below 11

/dL (110 g/L) have confounded the use patterns
or dialysis patients.19-20

The extrapolation of presumed benefits of ESAs
ithout quantification of their risks from placebo-

ontrolled trials to much larger populations such as
atients with cancer and nondialysis CKD has
reated even greater uncertainties. In CKD patients
ith hemoglobin greater than 9 g/dL, the efficacy
ata for ESAs even for quality of life is rather
parse and there was a stark void in placebo-
ontrolled clinical outcomes and safety data. Three
ecent RCTs (2 completed and 1 ongoing) address
he important issue of correction of anemia with an

SA in CKD. The completed trials both used an u
pen-label design comparing 2 hemoglobin targets
ithout testing against placebo. It is important to

mphasize that this trial design—comparing 2 ac-
ive dosage regimens—assumes that the therapy is
arranted. In fact, with a high- versus low-target
esign, all scenarios of results—high superior to
ow, low superior to high, or no difference—would
ead to an endorsement for ESA use.

The Cardiovascular Risk Reduction by Early
nemia Treatment with Epoetin Beta (CREATE)

rial randomized 603 patients with a hemoglobin
evel between 11.0 and 12.5 g/dL (110 and 125 g/L)
nd an estimated glomerular filtration rate (eGFR)
etween 15 and 35 mL/min/1.73 m2 (0.25 and 0.58
L/s/1.73 m2) to use epoetin beta to a hemoglobin

arget of either 13 to 15 or 10.5 to 11.5 g/dL (130 to
50 or 105 to 115 g/L).21 Although not significant,
uring 3 years, numerically more first cardiovascu-
ar events occurred in the group targeting the higher
emoglobin level (58/301 and 47/302, respec-
ively; P � 0.2); however, quality of life assess-

ents were better in the high hemoglobin arm.21

he CHOIR (Correction of Hemoglobin and Out-
omes in Renal insufficiency) study randomized
,432 patients with CKD (eGFR of 15 to 50 mL/
in/1.73 m2 [0.25 to 0.83 mL/s/1.73 m2]) and a

emoglobin less than 11.0 g/dL to a strategy to use
poetin alfa to a target of either 13.5 or 11.3 g/dL
135 or 113 g/L). More patients randomized in the
igher hemoglobin target experienced the primary
omposite end point of death, myocardial infarc-
ion, or hospitalization for heart failure or stroke
125/715 versus 97/717, P � 0.03), and quality of
ife assessments were not different.22 Although
here has been controversy about the robustness of
hese findings, it is nonetheless currently the largest
ompleted RCT in this field.23 A meta-analysis of 9
CTs of ESAs in both dialysis and nondialysis
KD patients shows higher mortality rates across
eterogeneous trials in the arm targeting higher
emoglobin concentrations.24 Of interest, none of
hese 9 studies meeting the inclusion criteria for the
eta-analysis were placebo controlled.
Other data regarding a serious safety concern

bout the ESAuse in patients with cancer prompted
he addition of a “black box warning” from the
ood and Drug Administration regarding prescrib-

ng these agents.25 Physicians are now instructed to
se the lowest dose of an ESA to “avoid the need
or blood transfusion.”25 This important statement

nderscores that current sales appear to have greatly
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xceeded proven clinical utility. This imbalance
etween market-driven use and data comes from
xtrapolations of presumed benefits in the absence
f rigorous placebo-controlled clinical outcome tri-
ls.

As the only major double-blind, placebo-con-
rolled (active therapy for hemoglobin values be-
ow 9 g/dL [90 g/L]) clinical outcomes trial, the
rial to Reduce Cardiovascular Events withAranesp
herapy (TREAT) is best poised to define the
uch-needed benefit-risk ratio of an ESA in pa-

ients with CKD.26 TREAT is addressing the hy-
othesis that anemia therapy with darbepoetin alfa
ould reduce the risk of a composite cardiovascu-

ar morbidity and mortality outcomes in patients
ith diabetes, CKD (eGFR of 20 to 60 mL/min/
.73 m2 [0.33 to 1.0 mL/s/1.73 m2) and anemia
hemoglobin � 11 g/dL [110 g/L]).26 The target
nrollment of 4,000 patients has been met and
lthough follow-up continues as per protocol, the
umulative patient exposure and number of clinical
vents reported is already multifold larger than
rior experiences. Of interest, at the start of TREAT
ome in the medical community expressed concern
egarding the ethics of having a placebo group.27

ith the recent results of non–placebo-controlled
rials, others now question the ethics of the active
reatment group.28 This uncertainty can and should
nly be addressed by quality data conducted in a
esponsible manner. The highly experienced TREAT
ata Safety Monitoring Board has the unique per-

pective of being privy to the totality of both
xternal and internal data. That they found “no
ogent evidence to recommend alteration or termi-
ation of TREAT” indicates that we still do not
ave a reliable answer as to whether the ESA beats
lacebo or is associated with harm.29 This more
undamental question must be squarely addressed
efore the secondary questions of what dose or
arget can or should be evaluated. The sequence of
rst beating placebo must be employed to provide

he much needed recalibration of evidence for use
f ESAs in nondialysis CKD patients with moder-
te anemia.
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