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ABSTRACT

Background Whether correction of anemia in patients with stage 3 or 4 chronic
kidney disease improves cardiovascular outcomes is not established.

Methods We randomly assigned 603 patients with an estimated glomerular
filtration rate (GFR) of 15.0 to 35.0 ml per minute per 1.73 m? of body-surface
area and mild-to-moderate anemia (hemoglobin level, 11.0 to 12.5 g per
deciliter) to a target hemoglobin value in the normal range (13.0 to 15.0 g per
deciliter, group 1) or the subnormal range (10.5 to 11.5 g per deciliter, group 2).
Subcutaneous erythropoietin (epoetin beta) was initiated at randomization
(group 1) or only after the hemoglobin level fell below 10.5 g per deciliter (group
2). The primary end point was a composite of eight cardiovascular events;
secondary end points included left ventricular mass index, quality-of-life scores,
and the progression of chronic kidney disease.

Results During the 3-year study, complete correction of anemia did not affect
the likelihood of a first cardiovascular event (58 events in group 1 vs. 47 events
in group 2; hazard ratio, 0.78; 95% confidence interval, 0.53 to 1.14; P=0.20).
Left ventricular mass index remained stable in both groups. The mean
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estimated GFR was 24.9 ml per minute in group 1 and 24.2 ml per minute in group 2 at baseline and
decreased by 3.6 and 3.1 ml per minute per year, respectively (P=0.40). Dialysis was required in more
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patients in group 1 than in group 2 (127 vs. 111, P=0.03). General health and physical function improved
significantly (P=0.003 and P<0.001, respectively, in group 1, as compared with group 2). There was no
significant difference in the combined incidence of adverse events between the two groups, but hypertensive
episodes and headaches were more prevalent in group 1.

Conclusions In patients with chronic kidney disease, early complete correction of anemia does not reduce
the risk of cardiovascular events. (ClinicalTrials.gov number, NCT00321919 [ClinicalTrials.gov] .)

Anemia is a common complication of chronic kidney disease. However, the optimal target hemoglobin levels for
patients with various stages of chronic kidney disease are unclear. Anemia is strongly predictive of complications and
death from cardiovascular causes in patients with chronic kidney disease.* Observational data indicate that correction of
anemia is associated with improved outcomes.234°6.7.8 However, the normalization of hemoglobin in prospective
trials involving patients receiving hemodialysis did not improve left ventricular indexes or decrease the risk of
death.210:11

Among patients with chronic kidney disease, the effect of correction of anemia may differ between those who require
dialysis and those who do not. The latter group generally has less advanced cardiovascular disease and no risk of
dialysis-related increases in hemoglobin or vascular access thrombosis. Several observational and small interventional
studies of patients with chronic kidney disease who were not receiving dialysis reported an inverse relation between
hemoglobin levels and cardiovascular outcomes.====== However, two recent randomized studies did not confirm that
left ventricular mass decreased in response to complete correction of anemia.t>16

In the Cardiovascular Risk Reduction by Early Anemia Treatment with Epoetin Beta (CREATE) trial, we tested the
hypothesis that complete correction of anemia in patients with stage 3 or 4 chronic kidney disease improves
cardiovascular outcomes as compared with partial correction of anemia.

Methods

The trial was designed, implemented, and overseen by the steering committee together with representatives of the
sponsor, F. Hoffmann—La Roche. The sponsor was responsible for monitoring the centers and the data collection and
for checking the quality of the data. The sponsor also conducted all statistical analyses and holds the data. The members
of the steering committee had access to all the study data, which they analyzed in close collaboration with the sponsor.
The initial manuscript was prepared by Drs. Driieke and Scherhag and underwent several revisions with contributions
from all coauthors. An independent data and safety monitoring board (see the Appendix) reviewed the data regularly.
All cardiovascular end points were reviewed and adjudicated by an end-point committee (see the Appendix) whose
members were unaware of the group assignments of the patients.

Study Population

Eligible patients were enrolled at 94 centers in 22 countries. The study began in July 2000 and ended in November
2004, 2 years after enrollment of the last patient. Patients older than 18 years were eligible for inclusion if they had
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mild-to-moderate chronic anemia (hemoglobin level, 11.0 to 12.5 g per deciliter) related to their chronic kidney disease,
an estimated glomerular filtration rate (GFR) of 15.0 to 35.0 ml per minute per 1.73 m? of body-surface area (calculated
with the use of the Cockcroft-Gault formula), and a blood pressure of 170/95 mm Hg or less. The use of
antihypertensive treatment to achieve the target blood pressure was encouraged. Major exclusion criteria were an
anticipated need for renal replacement therapy within 6 months, advanced cardiovascular disease (as defined by a
diagnosis of clinically significant valvular disease, congestive heart failure, myocardial infarction, unstable angina, or
stroke within the preceding 3 months), nonrenal causes of anemia, receipt of blood transfusions within the preceding 3
months, a serum ferritin level of less than 50 ng per milliliter, a C-reactive protein level exceeding 15 mg per liter, and
previous treatment with erythropoietin.

All patients provided written informed consent. The study protocol was approved by local ethics committees. The study
was conducted in accordance with Good Clinical Practice guidelines and the Declaration of Helsinki.

Study Protocol

This was an open-label, randomized, two-group study with a parallel-group design. The primary objective was to
investigate the effect on complications from cardiovascular causes of early treatment with subcutaneous erythropoietin
(epoetin beta [NeoRecormon, F. Hoffmann-La Roche]) to normalize hemoglobin values (target level, 13.0 to 15.0 g per
deciliter; group 1), as compared with treatment to partially correct anemia (target level, 10.5 to 11.5 g per deciliter;
group 2). Secondary study objectives included the investigation of the effects of these treatments on the left ventricular
mass index, the progression of chronic kidney disease, and the quality of life. The study design and other details of the
study protocol have been published elsewhere.!’

Patients were randomly assigned (at a 1:1 ratio) to receive either immediate treatment with epoetin beta in order to
reach a target hemoglobin level of 13.0 to 15.0 g per deciliter (group 1) or treatment with epoetin beta only after the
hemoglobin level had decreased to less than 10.5 g per deciliter (group 2). Patients in group 2 were to maintain a
hemoglobin level of 10.5 to 11.5 g per deciliter. The starting dose of epoetin beta was 2000 1U, and the treatment was
administered subcutaneously once weekly with the use of an automatic pen device (Reco-Pen). Dose adjustments to
achieve the target hemoglobin level were permitted. The dose was reviewed every 4 weeks; if the hemoglobin level had
increased by less than 0.5 g per deciliter, the dose was increased by 25 to 50%, and if the level had increased by more
than 1.0 g per deciliter, the dose was reduced by 25 to 50%. Iron supplementation (intravenous or oral) was
recommended at the discretion of the investigators, who were encouraged to follow current clinical practice guidelines.
Routine clinical visits were scheduled every 2 weeks during the hemoglobin correction phase (lasting 3 months) and
every 3 months thereafter. Study end points and adverse events were continuously monitored. Follow-up of clinical
events continued until the end of the study for all patients, including those undergoing dialysis.

Study End Points

The primary efficacy end point was the time to a first cardiovascular event, including sudden death, myocardial
infarction, acute heart failure, stroke, transient ischemic attack, angina pectoris resulting in hospitalization for 24 hours
or more or prolongation of hospitalization, complication of peripheral vascular disease (amputation or necrosis), or
cardiac arrhythmia resulting in hospitalization for 24 hours or more.
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Secondary efficacy end points included death from any cause; death from cardiovascular causes; congestive heart
failure (according to New York Heart Association [NYHA] class); the need for cardiovascular intervention;
hospitalization for any cause; hospitalization for cardiovascular reasons for 24 hours or more or prolongation of
hospitalization; changes in left ventricular mass index, left ventricular volume, and left ventricular fractional
shortening; time to initiation of renal replacement therapy; changes in nutritional status, as reflected by the body-mass
index (the weight in kilograms divided by the square of the height in meters), serum albumin level, and C-reactive
protein level; changes in the quality of life, according to the score for the 36-item Medical Outcomes Study Short-Form
Health Survey (SF-36), on which scores for each subscale range from 0 to 100, with higher scores indicating better
health’®; changes in hemoglobin levels; changes in the weekly epoetin dose; the need for dialysis; the need for
transfusion; and decrease in the estimated GFR, which was estimated with the use of the Cockcroft-Gault equation and
the simplified Modification of Diet in Renal Disease IV study equation (see the glossary in the Supplementary
Appendix, available with the full text of this article at www.nejm.org).

Echocardiographic Assessment

Standard echocardiography was performed according to the guidelines of the American Society of
Echocardiographyﬁ'@ at baseline and then annually or at the initiation of dialysis. The results were interpreted in an
independent echocardiographic core laboratory by staff members who were unaware of the patient's target hemoglobin
range. Left ventricular hypertrophy was defined as a left ventricular mass index greater than 100 g per square meter of
body-surface area in women and greater than 130 g per square meter in men.

Statistical Analysis

We calculated that 600 patients would need to be enrolled for the study to have a statistical power of 80% to detect a
significant difference in the primary end point between the two groups, given an annual incidence of the primary end
point of 15% among patients in group 2?Land a significance level of 5% with the use of a two-sided log-rank test.
Randomization was performed centrally with the use of a dynamic randomization method including a random element
of 30% and stratification according to study site, previous cardiovascular risk, and estimated GFR. With a recruitment
period of 2 years and a follow-up period of another 2 years, we calculated that 200 events would have to occur in order
to show, with a statistical power of 80%, a reduction in the hazard ratio for a first cardiovascular event by one third.
The study followed a sequential design, with interim analyses adjusted for multiplicity with the use of an O'Brien—
Fleming spending function. The study was scheduled to end, at the latest, 2 years after the final patient had undergone
randomization or after 200 events had occurred.

All analyses followed the intention-to-treat principle. The primary end point — the time to the first cardiovascular
event — was adjusted for the presence or absence of underlying cardiovascular disease at baseline and analyzed with
the use of the log-rank test. A Cox proportional-hazards model was used to estimate the relative risk (hazard ratio) and
the corresponding 95% confidence interval (CI). The times to events were expressed as Kaplan—Meier curves. A similar
method was used to analyze secondary end points, time to death from cardiovascular causes, time to death from any
cause, and time to dialysis. Analysis of covariance was used for secondary efficacy end points that were continuous
variables, with baseline value and treatment as covariates. Data are reported as means +SD, unless otherwise indicated.
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Results

Patients and Baseline Characteristics

We enrolled 605 patients, but 2 were excluded from the analysis because they were from a center that was closed owing
to failure to adhere to Good Clinical Practice guidelines (Figure 1). The intention-to-treat population therefore included
603 patients (301 patients in group 1 and 302 patients in group 2); of these, 476 (79%) completed the study. The mean
duration of observation for the primary end point was approximately 3 years (1044 days for group 1 and 1092 days for
group 2, P=0.42).

Figure 1. Enrollment, Randomization, and Study Completion.

View larger version (16K):
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Except for a small difference in the sex ratio, the baseline characteristics of the patients were similar in the two groups
(Table 1). Seventy-five patients (25%) withdrew prematurely from group 1, and 52 (17%) from group 2 (P=0.02). The
major reasons for withdrawal were death (21 patients in group 1 and 17 in group 2; P=0.60), adverse events (17 and 10
patients, respectively; P=0.20), and withdrawal of consent or lack of cooperation (23 and 14 patients, respectively;
P=0.15).

View this table: Table 1. Demographic and Baseline Characteristics.
[in this window]
[in a new window]
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Treatment of Anemia

At baseline, the mean hemoglobin level was 11.6+0.6 g per deciliter in both groups. In group 1, 98% of patients
received at least one dose of epoetin beta. In group 2, 32% of patients had received epoetin beta at year 1, 52% at year
2, and 76% at the end of the study. Overall, an average of 67% of patients in group 2 received epoetin beta at any time
during the study. The difference in the median hemoglobin level between the two groups was 1.9 g per deciliter at year
1, 1.7 g per deciliter at year 2, and 1.5 g per deciliter at the end of the study (Figure 2). The median weekly epoetin dose
was 5000 1U (range, 3000 to 8000) in group 1 and 2000 IU (range, 1000 to 3000) in group 2. In group 1, 62% of
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patients received at least one dose of oral iron, as did 60% of those in group 2; 52% of patients in group 1 and 42% of
those in group 2 received at least one dose of intravenous iron. Twenty-six patients in group 1 received a blood
transfusion, as did 33 patients in group 2.

Figure 2. Median Hemoglobin Levels in the Intention-to-Treat Population during the
Study.

| bars indicate standard deviations.
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Control of Blood Pressure

Normalization of the hemoglobin level was not associated with a long-term increase in mean blood pressure in group 1
(at baseline, systolic blood pressure was 139+17 mm Hg and diastolic blood pressure was 79+10 mm Hg; at the end of
the study, systolic blood pressure was 136£21 mm Hg and diastolic blood pressure was 7911 mm Hg). The mean
blood pressure values in group 1 did not differ significantly from those in group 2 (group 2: at baseline, systolic blood
pressure was 139+16 mm Hg and diastolic blood pressure was 80+9 mm Hg; at the end of the study, systolic blood
pressure was 135£19 mm Hg and diastolic blood pressure was 77+12 mm Hg). However, hypertension (defined as a
systolic blood pressure of more than 160 mm Hg) was reported as an adverse event in more patients in group 1 than in
group 2 (Table 2). Despite a higher rate of beta-blocker use in group 1, there was no significant difference between
groups in the numbers of patients prescribed at least one antihypertensive agent at baseline (Table 1). During the study,
the number of prescriptions for angiotensin Il1-receptor blockers, beta-blockers, and calcium-channel blockers increased
by approximately 10% and prescriptions for alpha-blockers increased by approximately 15%, with no significant
differences between the two groups.

View this table: Table 2. Summary of the Most Frequent Adverse Events and Other Relevant Adverse Events.
[in this window]
[in a new window]
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Cardiovascular Events and Death

At the end of the study, 105 patients had had a first cardiovascular event, 58 in group 1 and 47 in group 2 (the
distribution in each group is shown in the table in the Supplementary Appendix). There was no significant difference in
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the likelihood of a first cardiovascular event (primary end point) between group 1 and group 2 (hazard ratio, 0.78; 95%
Cl, 0.53 to 1.14; adjusted P=0.20) (Figure 3A). Censoring data on patients at the time of initiation of dialysis did not
significantly affect the hazard ratio (1.04; 95% CI, 0.66 to 1.65) (Figure 3B). There were no significant differences
between the two groups in the frequency and incidence of death from any cause (31 deaths [10%] in group 1 and 21
deaths [7%] in group 2; hazard ratio, 0.66; 95% CI, 0.38 to 1.15; adjusted P=0.14), incidence of death from
cardiovascular causes (4% and 3%, respectively; hazard ratio, 0.74; 95% CI, 0.33 to 1.70; adjusted P=0.48), mean time
to worsening of NYHA class (P=0.97), percentage of patients undergoing cardiovascular intervention (7% and 6%,
respectively), incidence of hospital admission (61% and 59%, respectively), or mean duration of hospitalization for
cardiovascular reasons (33.0 and 28.2 days, respectively).

Figure 3. Time to the Primary End Point of a First Cardiovascular Event before (Panel A) and
after (Panel B) Censoring of Data on Patients at the Time of Initiation of Dialysis.
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Findings on Echocardiography

Echocardiographic assessments were available for 451 patients at baseline. There were no significant least-square mean
changes in left ventricular mass index between baseline (120.3+35.0 and 118.0£34.3 g per square meter in groups 1 and
2, respectively) and year 1 (a change of —4.6 and —3.3 g per square meter, respectively) and year 2 (a change of —6.4 and
—7.8 g per square meter, respectively); the changes between groups at year 1 and year 2 also did not differ significantly

(year 1, P=0.59; year 2, P=0.65).

Quality of Life

At year 1, the quality of life (measured with the use of the SF-36) was significantly better in group 1 than in group 2
with regard to general health (P=0.003), mental health (P<0.001), physical function (P<0.001), physical role (P=0.01),
social function (P=0.006), and vitality (P<0.001) (Figure 4A). At year 2, the significant difference between groups was
maintained for general health (P=0.008) and vitality (P=0.01).

Figure 4. Changes from Baseline to Year 1 in SF-36 Quality-of-Life Scores (Panel A) and Mean
Changes in Estimated GFR (Panel B), and the Time to Dialysis (Panel C) during the Study.

http://content.nejm.org/cqgi/content/full/355/20/2071 11/20/2006
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In Panel A, values are expressed as least-square means. Positive changes indicate improvement
Frheel in, and negative changes worsening of, the quality of life. There were no significant differences
in the mean changes in GFR, estimated by means of the Cockcroft-Gault formula, between the
two groups (Panel B). Six patients (two in group 1 and four in group 2) for whom complete
information for the estimation of GFR was lacking were excluded from the analysis. There was a
significant difference in time to dialysis between the two groups, favoring group 2 (P=0.03)
(Panel C). Data were missing for some patients. | bars indicate standard deviations.
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Renal Function

At baseline, the mean estimated GFR was 24.946.3 ml per minute for group 1 and 24.2+6.0 ml per minute for group 2.
At year 1, the mean estimated GFR had decreased by 3.6+6.7 ml per minute in group 1 and by 3.1+5.3 ml per minute in
group 2 (P=0.40) (Figure 4B). At the end of the study, the mean estimated GFR was 18.1+11.5 ml per minute in group
1 and 19.2+19.0 ml per minute in group 2 (P=0.36). In total, 127 patients in group 1 and 111 patients in group 2 started
dialysis (Figure 4C). On average, there was no significant difference between the two groups in the last available
estimated GFR value before the initiation of dialysis (group 1, 10.9£3.4 ml per minute; group 2, 12.1+4.2 ml per
minute). A difference in the time to initiation of dialysis became apparent at 18 months, after which the time to dialysis
was shorter in group 1 than in group 2 (P=0.03). The decrease in estimated GFR over time did not differ significantly
according to the length of time patients remained in the study (less than 1 year, 1 to 2 years, and more than 2 years) in
either group (data not shown). Using the Modification of Diet in Renal Disease IV study equation to calculate the mean
estimated GFR did not change the results significantly (at baseline, 20.2+6.6 ml per minute in group 1 and 20.4£7.1 ml
per minute in group 2; at year 1, 17.6+£10.0 and 17.84+8.1 ml per minute, respectively; and at year 2, 17.8+16.6 and
18.2+28.8 ml per minute, respectively; all comparisons were not significant).

Adverse Events

Adverse events, most of which were mild or moderate, occurred in 93% of patients in group 1 and 90% of patients in
group 2 (Table 2). Overall, there were no major differences in adverse events between the two groups. There were more
vascular disorders in group 1 (P<0.001), mainly because of a greater incidence of hypertension (P=0.005), and more
headaches (P=0.03). Arteriovenous fistula thrombosis occurred in 12 of the 127 patients who underwent dialysis in
group 1 and in 8 of the 111 patients who underwent dialysis in group 2 (130 and 108 patient-years spent receiving
dialysis, respectively).

Discussion

Our findings indicate that as compared with partial correction, early and complete correction of anemia to hemoglobin

http://content.nejm.org/cqgi/content/full/355/20/2071 11/20/2006
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levels between 13.0 and 15.0 g per deciliter has no beneficial effect on the time to a first cardiovascular event in
patients with chronic kidney disease of stage 3 or 4 and mild-to-moderate anemia from renal causes. There were no
significant differences between the two groups in the frequency of death from cardiovascular causes or the time to
death from cardiovascular causes or any cause.

The lack of a beneficial effect of the normalization of hemoglobin levels on cardiovascular outcomes thus appears to be
consistent and independent of whether patients have sufficient residual renal function or require dialysis.Q’l—O’ﬂ
Although we found no evidence of adverse cardiovascular effects of the normalization of hemoglobin levels, the hazard
ratios for the primary end point, death from any cause, and death from cardiovascular causes consistently (although not
significantly) favored the group with the lower hemoglobin target range, which is similar to trends in previous
studies.®! The imbalance favoring the lower target range disappeared when data on patients receiving dialysis were

censored (Figure 3B).

Subgroup analysis indicated that there were fewer cardiovascular events in group 1 than in group 2 (34 vs. 39 events)
before the initiation of dialysis. In contrast, among patients undergoing dialysis, those in group 1 had more
cardiovascular events than those in group 2 (24 vs. 8 events). This difference might be related to the intermittent
increase in hemoconcentration after dialysis.

Several large analyses have shown an inverse relation between hemoglobin levels and adverse outcomes and have also
identified anemia as an independent risk factor for left ventricular growth and morbidity and mortality from
cardiovascular causes.?>22 The lack of benefit from the normalization of hemoglobin levels in our study suggests that
although the degree of anemia is a strong indicator of poor prognosis, complete correction of anemia does not improve
outcomes. It also suggests that factors causing the anemia, not the anemia itself, have adverse consequences.
Alternatively, with increasing hemoglobin values, possible adverse effects such as vascular events might come into
play, counterbalancing the potential benefits.?22 In this issue of the Journal, Singh et al.? report an increased risk of
complications and death from cardiovascular causes among patients with stage 3 or 4 chronic kidney disease in
response to correction of anemia, with a target hemoglobin level of 13.5 g per deciliter, as compared with the standard
target of 11.3 g per deciliter. However, among our patients with chronic kidney disease, we found no significant
difference in the risk of cardiovascular outcomes between those who underwent partial and those who underwent
complete correction of anemia. To explain the observed differences in risk between the study by Singh et al. and our
study, potential differences in the study populations and design should be considered. Moreover, in the study by Singh
et al., the low end of the target hemoglobin range for complete correction of anemia was lower than that in our study,
and the initial and final doses of epoetin were more than twice those used in our study to achieve similar hemoglobin
levels, indicating a more severe profile of cardiovascular risk, with an annual event rate nearly thrice that in our study.
Singh et al. censored data on patients after they started renal replacement therapy. In our study, when the analysis was
limited to patients with chronic kidney disease who did not need renal replacement therapy, there was no difference at
all between the two groups in the time to the first cardiovascular event (Figure 3B).

A major limitation of our study was that the rate of cardiovascular events was considerably lower than anticipated: 6%
per year, as compared with 15% per year in the study by Levin et al.?L At the end of the study, only half the predicted
number of cardiovascular events (105 actual events vs. 200 expected) had occurred, and almost half the patients were
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NEJM -- Normalization of Hemoglobin Level in Patients with Chronic Kidney Disease and Anemia Page 10 of 15

receiving dialysis. However, the lack of benefit from complete hemoglobin correction appears to be driven not by the
lower-than-expected number of events but by the lack of an effect. A possible explanation for the lower overall
incidence of cardiovascular events is that the nephrologists progressively increased their awareness of and protection
against the heavy burden of cardiovascular disease, together with the usually better prognosis of patients enrolled in
randomized controlled trials than of patients not enrolled. For example, nearly 70% of patients at the beginning of the
trial were receiving agents that block the renin—angiotensin system, and approximately 40% were receiving beta-
blockers (Table 1).

Renal end points were secondary, and we did not comprehensively assess renal function (such as by directly measuring
GFR rather than estimating GFR, or measuring proteinuria). Moreover, there were no firm criteria in the protocol for
the initiation of dialysis. Although the two groups did not differ significantly in the mean decrease in estimated GFR
(despite an absolute difference of approximately 0.5 ml per minute per year), the observed difference in the time to
dialysis was significant (P=0.03). However, given the lack of standardized rules for the initiation of analysis, these data
should be interpreted with caution. As for cardiovascular outcomes, observational studies have recently reported an
inverse relation between the hemoglobin level and the decrease in GFR in patients with renal disease.?>2527 previous,
smaller interventional trials found either no effect of high target ranges of hemoglobin levels on the decrease in
GFR1228:29.30 or even an attenuation.>! Experimental evidence suggests that epoetin may exert renoprotective effects
independent of its erythropoietic capacity.3233

In line with previous studies, 113432 our study showed significant benefits of higher hemoglobin targets on the quality

of life. These benefits were particularly evident with regard to physical function, vitality, and mental health, which
generally deteriorate as chronic kidney disease progresses.ﬁ The capacity for physical exercise also diminishes
progressively, and anemia has been shown to be a clinically significant cause of this decline.®’

In conclusion, we found that in patients with chronic kidney disease of stage 3 or 4 and mild-to-moderate anemia, the
normalization of hemoglobin levels to 13.0 to 15.0 g per deciliter did not reduce cardiovascular events as compared
with the use of a lower target range (10.5 to 11.5 g per deciliter). Thus, the CREATE study adds direct evidence to
confirm the current best practice guidelines, which recommend partial correction of anemia and not routine
normalization of hemoglobin levels.”
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Appendix

The following committee members and investigators participated in the CREATE study (the numbers of enrolled
patients are given in parentheses): Steering Committee — Necker Hospital, Paris — T.B. Driieke (chair); Ospedale A.
Manzoni, Lecco, Italy — F. Locatelli (vice chair); Sodertélje Hospital, Sodertélje, Sweden — N. Clyne; University of
Erlangen—Nirnberg, Erlangen, Germany — K.-U. Eckardt; King's College Hospital, London — I.C. Macdougall;
General Hospital of Veria, Veria, Greece — D. Tsakiris; End Point Committee — University of Rotterdam,
Thoraxcenter, Rotterdam, the Netherlands — J. Roelandt; Klinik im Park, Zurich, Switzerland — W. Kiowski; Necker
Hospital, Paris — P. Jungers; Data and Safety Monitoring Board — University of Minnesota, Minneapolis — R.N.
Foley (chair); University Hospital Basel, Switzerland — M. Pfisterer; University of British Columbia, St. Paul's
Hospital, Vancouver, Canada — A. Levin; Nottingham Clinical Research Group, Nottingham, United Kingdom — A.
Skene; Investigators — Austria — Landeskrankenhaus St. Poelten (3) — P. Balcke; Allgemeines Offentliches
Krankenhaus, Linz (3) — G. Biesenbach; Belgium — Hopital Erasme, Brussels (5) — C. Tielemans; Universitair
Ziekenhuis Antwerp, Edegem (5) — G. Verpooten; Academisch Ziekenhuis Vrije Universiteit Brussel, Brussels (3) — J.
Sennesael; China— Queen Mary Hospital, Hong Kong (10) — T. Chan; Czech Republic — Faculty Hospital,
Ostrava (18) — I. Valkovsky; Fakultativn Nemocnice, Brno (13) — M. Hertlova; Hospital Havirov, Havirov (3) — S.
Schwarzova; Faculty Hospital, Olomouc (1) — Z. Kosatikova; Denmark — Herlev Amtssygehus, Herlev (10) — S.
Strandgaard; Roskilde Amtssygehuset, Roskilde (9) — K. Rasmussen; Fredericia Sygehus, Fredericia (8) — G.
Steffensen; Holbaek Centralsygehus, Holbaek (1) — K. Soelling; Finland — Keski-Suomen Keskussairaala, Jyvaskyla
(16) — A. Koistinen; Tampere University Hospital, Tampere (4) — J. Mustonen; France — Centre Hospitalier La
Beaucheée, Saint Brieuc (13) — P. Simon; Centre Hospitalier de Boulogne, Boulogne (10) — P. Bataille; Groupe
Hospitalier Sud, Amiens (8) — G. Choukroun; Centre Hospitalier, Angouléme (8) — L. Yver; Centre Hospitalier
Universitaire—Hopital Lapeyronie, Montpellier (7) — B. Canaud; Centre Hospitalier Louis Pasteur, Colmar (6) — B.
Faller; Centre Hospitalier Universitaire—Hopital Pellegrin, Bordeaux (5) — C. Combe; Hopital Necker, Paris (5) —
J.-P. Grunfeld; Hopital Edouard Herriot, Lyon (5) — M. Laville; Centre Hospitalier Universitaire—Hopitaux de
Brabois, Vandoeuvre-les-Nancy (4) — M. Kessler; Centre Hospitalier, Troyes (2) — F. Schillinger; Germany —
Charité, Virchow Klinikum, Berlin (6) — U. Frei, K.-U. Eckardt; Nephrologisches Zentrum, Villingen-Schwenningen
(5) — G. Schultze; Internistisch/Nephrologische Praxis, Homburg (2) — R. Bambauer; Facharztpraxis fr Innere
Medizin, Wirzburg (2) — L. Schramm; Greece — Laiko General Hospital, Athens (6) — C. Stathakis; General
Hospital of Veria, Veria (5) — D. Tsakiris; Hippokratio Hospital, Thessaloniki (4) — D. Memmos; Ireland —
Beaumont Hospital, Dublin (1) — P. Conlon; Italy — Ospedale Alessandro Manzoni, Lecco (20) — F. Locatelli, L. del
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Vecchio; Fondazione S. Maugeri, Pavia (8) — G. Villa; Ospedale S. Eugenio, Rome (7) — C. Meloni; Ospedale di
Parma, Parma (6) — S. David; Policlinico S. Orsola—Malpighi, Bologna (6) — S. Stefoni; Azienda Ospedale
Universita di Padova, Padua (4) — S. Cantaro; Azienda Ospedaliera D., Naples (4) — C. De Pascale; Ospedale Civile
Bassini, Cinisello Balsamo (3) — G. Buccianti; Ospedale Civile di Sondrio, Sondrio (3) — V. De Cristofaro; Ospedale
di Cattinara, Trieste (3) — G. Panzetta; Ospedale Casa Sollievo della Sofferenza, San Giovanni Rotondo (3) — C.
Stallone; Ospedale G. Brotzu, Cagliari (2) — P. Altieri; Ospedale di Circolo, Busto Arsizio (2) — A. Giangrande;
Ospedale Civile di Vimercate, Vimercate (1) — A. Sessa; Ospedale S. Camillo, Rome (1) — S. Di Giulio; Mexico —
Unidad De Investigacion Clinica Nefrologia, Cuernavaca (12) — T. Bochicchio; Centro De Investigacion Del
Noroeste, S.C., Tijuana (9) — J. Barbosa; Norway — Ullevael Sykehus, Oslo (7) — H. Gudmundsdottir; Poland —
Collegium Medicum, Krakow (25) — W. Sulowicz; Akademia Medyczna Im. Piastow Slaskich, Wroclaw (17) — M.
Klinger; Klinika Nefrologii, Gdansk (13) — B. Rutkowski; Wojewodzki Szpital, Kielce (9) — K. Bidas; Portugal —
Hospital Santa Cruz, Carnaxide (4) — M. Pais; Hospital Sao Jao, Porto (3) — M. Pestana; Hospital Garcia de Horta,
Almada (3) — P. Ponces; Hospital Sams, Lisbon (1) — A. Nogueira; Russian Federation — St. Petersburg State
Medical Academy after Mechnikov Dialysis, St. Petersburg (5) — A. Zemtchenkov; Russian Medical Academy of
Postgraduate Education, Moscow (4) — V. Ermolenko; Central Republican Clinical Hospital #2, Moscow (4) — N.
Khasabov; Research Institute of Transplantology and Artificial Organs, Moscow (4) — N. Tomilina; St. Petersburg
State Medical Academy, St. Petersburg (1) — M. Komandenko; Spain — Hospital De La Paz, Madrid (12) — J. De
Miguel Alonso; Hospital General Universitario, Madrid (9) — J. Luno Fernandez; Hospital General Valle de Hebron,
Barcelona (8) — L. Piera; Hospital Universitario La Fe, Nephrology, Valencia (4) — J.-M. Cruz; Hospital General de
Gran, Las Palmas de Gran Canaria (2) — L. Palop; Sweden — Karolinska Hospital, Stockholm (7) — M.
Soederhaell; Orebro Medical Center, Orebro (6) — M. Tidman; Laenssjukhuset Ryhov, Jonkoping (5) — C. Frisenette-
Fich; Central Hospital, Karlstad (5) — L. Weiss; Sundsvall Hospital, Sundsvall (4) — E. Olausson; Sas Boras
Hospital, Boras (3) — F. Nielsen; Taiwan — National Cheng Kung University Hospital, Tainan (20) — J.-J. Huang;
National Taiwan University Hospital, Taipei (13) — K.-D. Wu; Veterans General Hospital, Taichung (11) — K.-H.
Shu; Chang Gung Memorial Hospital, Taoyuan (6) — C.-C. Yu; Thailand — Siriraj Hospital, Mahidol, Bangkok (8)
— K. Vareesangthip; Maharaj Nakorn Chiang Mai Hospital, Chiang Mai (4) — D. Lumlertgul; Turkey — Ankara
University of Medicine, Ankara (10) — G. Nergisoglu; Ege University of Medicine, Izmir (10) — M. Ozkahya;
Hacettepe University of Medicine, Ankara (2) — M. Avrici; Istanbul University of Cerrahpasa Medicine Faculty,
Istanbul (1) — E. Erek; United Kingdom — King's College Hospital, London (15) — I.C. Macdougall; Belfast City
Hospital, Belfast (12) — P. Maxwell; Royal Southampton Hospital, Southampton (9) — M. Rogerson; St. Helier
Hospital, Carshalton (4) — P. Andrews; Freeman Hospital, Newcastle upon Tyne (3) — R. Wilkinson; Charing Cross
Hospital, London (1) — E. Brown; Hope Hospital, Salford (1) — G. Wood.

This article has been cited by other articles: THIS ARTICLE
> Abstract
¢ (2006). Correcting Anemia in Patients with Chronic Kidney Disease. Journal » PDF
Watch (General) 2006: 1-1 [Full Text] » PDA Full Text
e Remuzzi, G., Ingelfinger, J. R. (2006). Correction of Anemia -- Payoffs and » PowerPoint Slide Set
Problems. NEJM 355: 2144-2146 [Full Text] » CME Exam
e Singh, A. K., Szczech, L., Tang, K. L., Barnhart, H., Sapp, S., Wolfson, M., » Supplementary Material

Reddan, D., the CHOIR Investigators, (2006). Correction of Anemia with £ Translated Abstracts

http://content.nejm.org/cqgi/content/full/355/20/2071 11/20/2006



NEJM -- Normalization of Hemoglobin Level in Patients with Chronic Kidney Disease and Anemia Page 15 of 15

Epoetin Alfa in Chronic Kidney Disease. NEJM 355: 2085-2098 COMMENTARY
[Abstract] [Full Text] » Editorial
by Remuzzi, G.

TOOLS & SERVICES

Add to Personal Archive
Add to Citation Manager
Notify a Friend

E-mail When Cited

E-mail When Letters Appear

L B . B J

MORE INFORMATION

v

Find Similar Articles
* PubMed Citation

HOME | SUBSCRIBE | SEARCH | CURRENTISSUE | PASTISSUES | COLLECTIONS | HELP
Comments and questions? Please contact us.

The New England Journal of Medicine is owned, published, and copyrighted © 2006 Massachusetts Medical
Society. All rights reserved.

http://content.nejm.org/cqgi/content/full/355/20/2071 11/20/2006



