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Abstract

Background: New erythropoiesis-stimulating agents (ESAs) with a longer half-life have been de-
veloped for the treatment of anemia as a complication of patients with end-stage renal disease.
Objectives: The objective of the present study was to assess the hemoglobin (Hb) stability of a
Japanese cohort of hemodialysis (HD) patients who were simultaneously switched from darbe-
poetin alfa (DA) to epoetin beta pegol (CERA). Methods: This was an observational, prospective
study of HD patients 20 years of age or more who were switched from intravenous (IV) DA to IV
CERA and continued on HD for at least 3 months. The dose was adjusted to maintain the Hb level to
within 1.0 g/dl of the baseline value. Results: A total of 68 HD patients (75.0% male, median age
63.0 years) were enrolled. The patients’ mean Hb levels were 10.8 + (0.6) g/dl at Month 0, 10.9 *
0.7 at Month 1, 10.8 + 0.7 at Month 2, and 10.9 * 0.8 at Month 3, and the differences from the level
at Month 0 were not significant. After the switch, the ESA dose decreased significantly (P < 0.0001)
from an annual mean DA dose of 549.0 + 246.6 IU/kg/month to a mean CERA dose at Month of 3
491.0 + 291.7 IU/kg/month. The ESA resistance index (ERI) decreased from 51.7 + 24.4 IU/kg/
month/g/dl on DA at Month 0 to 46.4 + 29.3 on CERA at 3 Month 3 (P < 0.0001). Conclusion:
Switching from DA to CERA was associated with approximate 89% reduction of the required dose
in Japanese HD patients being treated with an ESA and showed a favorable impact on the treat-
ment of renal anemia, including the need for less frequent injections and a reduction of the ESA
dose.
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1. Introduction

Since renal anemia is a complication of advanced chronic kidney disease (CKD), administration of erythropoie-
sis-stimulating agents (ESASs) has led to a great improvement in clinical management [1], because ESA treat-
ment significantly reduces the need for transfusions, hospital admissions, and overall mortality [2]-[4]. The first
ESA available for clinical use namely epoetin alfa and beta, had a short half-life and needed to be administered
twice or thrice a week [5]. Although ESAs are basically administered thrice a week to hemodialysis (HD) pa-
tients, anemia is the complication that has the greatest impact on perceived quality of life in HD patients.

Dalbepoetin alfa (DA) has a much longer half-life and longer erythropoietic effect than epoetin alfa [6] [7].
The initially recommended conversion rate was 200 IU of epoetin alfa per 1 ug of DA [8]. Nevertheless, admin-
istration of DA at 2-week intervals is necessary in patients whose anemia is not adequately improved by DA
therapy at a 4-week dosing interval. Continuous erythropoietin receptor activator (CERA) is a newer ESA that
has a long half-life and requires less frequent dosing, i.e., once every two weeks or even once monthly [9].
CERA has a longer half-life, approximately 134 hours, when administered intravenously to HD patients [10].

However, it is uncertain if switching HD patients from DA to CERA stabilizes their target Hb level. The aim
of the present study was to assess the effects of switching from DA to CERA on the Hb level of a cohort of Jap-
anese HD patients with renal anemia.

2. Materials
2.1. Subjects and Protocol

This was a prospective cohort study conducted at a single center in Japan. The subjects were recruited from
among patients who had been routinely treated through an arteriovenous fistula in the dialysis unit of the Shin-
juku Ishikawa Clinic for at least 6 months. The Institutional Review Board of the Shinjuku Ishikawa Clinic ap-
proved all study protocols, and they were performed in accordance with the Declaration of Helsinki guidelines
regarding ethical principles for medical research involving human subjects. Informed consent was obtained from
all of the subjects [11].

HD patients who had malignancy, active inflammation, liver cirrhosis, gastrointestinal bleeding, or severe ill-
ness were excluded from participation. The patients who enrolled as subjects (n = 68) were undergoing stable
regular HD with a bicarbonate dialysate. Their underlying renal diseases were chronic glomerulonephritis
(38.2%), diabetic nephropathy (25.0%), hypertensive nephrosclerosis (5.9%), and others (30.9%). All patients
were on thrice-weekly HD, and no further patient selection was performed. The main inclusion criteria were 20
years of age or more, a switch from DA to CERA (index date) after being on HD for at least 6 months, and hav-
ing remained on HD for at least 3 months after the switch.

The date of the switch from DA to CERA was considered the index date (Month 0). The baseline conversion rate
was left to the discretion of each nephrologist. Both ESAs were intravenously injected with pre-filled syringes.
The DA dose frequency was once weekly, and CERA was administered twice monthly. Hb was measured
monthly, and the ESA dose was adjusted to maintain the Hb level to within 1.0 g/dl of the Month-0 value. The
target Hb was 10 - 12 g/dl, and iron supplementation was started when the serum ferritin level was <100 ng/mL
or transferrin saturation (TSAT) was <20%, as recommended by the Japanese Society for Dialysis Therapy
(JSDT) [12]. The ESA resistance index (ERI) was calculated by dividing the ESA dose by the Hb level [13] [14].

The prospective follow-up period was 3 months. The DA and CERA doses were converted to 1U/kg/month by
using the 200:1 conversion rattio of epoetin alfa. We collected data on Hb, serum ferritin, TSAT, ESA dose, and
ERI. Only adverse reactions leading to discontinuation of CERA were recorded.

2.2. Statistical Analysis

Normally distributed, unpaired continuous values were expressed as means = SD and compared by performing
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an analysis of variance. Nonparametric values were expressed as median values and compared by performing the
Kruskal-Wallis test. Categorical values were expressed as percentages and compared by performing Fisher’s exact
test. Changes from Month 0 values at subsequent visits were evaluated by using the paired t-test and Wilcoxon
signed-rank test. Changes in continuous variables over time were evaluated by repeated-measures analysis of
variance. The statistical analysis was performed by using SAS software (v 9.2; SAS Institute, Cary, NC, USA).

3. Results
3.1. Patients

There were 126 HD patients at the index date, and 68 of them were included in this study. Subjects who did not
complete the study because of insufficient data or transfer to another dialysis institute were excluded. Patient
characteristics are summarized in Table 1. The median age of the 68 subjects was 63 years (53 - 68 years), and
their median dialysis vintage was 144 months (85 - 227 months). Their prevalence of diabetes was 25.0%. The
study population included 17 women and 51 men.

3.2. Hb Levels over Time

No significant changes in mean monthly Hb values were observed during the follow-up period (10.8 £ 0.6 at
Month 0, 10.9 + 0.7 at Month 1, 10.8 £ 0.7 at Month 2, 10.9 + 0.8 at Month 3; Table 2). Only a slight increase
in mean Hb level was observed at 5 weeks after the switch and the Hb level rapidly returned to its baseline level
after minor dose adjustments at 7 weeks after the start of CERA administration (Figure 1). There were no sig-
nificant changes over time in the number of bleedings or transfusions (data not shown). A bleeding episode was
experienced by <1% and none of the patients required a blood transfusion after the switch. CERA was not dis-
continued because adverse reactions in any of the patients during the follow-up period.

We compared the Hb levels and ESA doses of a diabetic group (n = 16) and nondiabetic group (n = 45) at the
time of the switch and at the end of the follow-up period. There were no significant changes in the Hb level in
the diabetic group (Month 0: 10.5 + 0.6 vs. Month 3: 10.6 + 0.7 g/dl) or in the nondiabetic group (Month 0: 10.8
+ 0.7 vs. Month 3: 10.8 + 0.8 g/dl). Nor were there any significant changes in the ESA doses in the diabetic
group (Month 0: 524.9 + 245.8 vs. Month 3: 498.0 + 258.6 1U/kg/month) nor nondiabetic group (Month 0: 557.6
+ 249.0 vs. Month 3:507.7 + 303.5 1U/kg/month), suggesting that there was no difference in the effect of CERA
in the two groups.
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Figure 1. Changes in hemoglobin levels after switching from dalbepoetin alfa to epoetin beta pegol.

P < 0.05 vs. baseline.
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Table 1. Baseline characteristics of the study population.

(n=68)
Age, years 63 (53 - 68)
Male gender, % 51 (75.0)

Dialysis vintage, months
CKD etiology, %
Diabetes mellitus
Glomerulonephritis
Nephrosclerosis
Others
Smoking, %
History of cardiovascular disease’, %
Body mass index, kg/m?
Mean blood pressure, mmHg
Pulse pressure, mmHg
Single pool Kt/V
Hemoglobin, g/dI
Albumin, g/dl
C-reactive protein, mg/dl
Total cholesterol, mg/di
HDL-cholesterol, mg/dI
Non-HDL-cholesterol, mg/dl
Triglyceride, mg/dl
Calcium, mg/di
Phosphorus, mg/dl
Intact parathyroid hormone, pg/ml
NT-proBNP, pg/ml
Antihypertensive agents
RAS inhibitors, %
CCBs, %
Beta-blockers, %
Statin, %
EPA, %
CaCOs, %

Phosphate binders, %

144 (85 - 227)

25.0
38.2
5.9
309
27.9
426
21.8 (19.2 - 24.2)
99.0 (90.3 - 107.9)
68 (59 - 80)
15(1.3-1.6)
10.7 (105 - 11.0)
3.8(3.6-4.0)
0.12 (0.05 - 0.23)
148 (130 - 169)
44 (35 - 53)
103 (82 - 123)
93 (63 - 121)
9.1(8.9-9.4)
5.4 (4.6 - 6.4)
123 (86 - 181)
1990 (4634 - 10,255)

69.1
60.3
48.5
25.0
11.8
85.3
70.6

Data are expressed as median (range) or percentage. 'History of heart disease has been de-
fined as congestive heart failure determined by echocardiography within the 3 previous
months, myocardial infarction, cerebrovascular disease and peripheral artery disease. Ab-
breviations: CKD, chronic kidney disease; HDL, high-density lipoprotein; NT-proBNP,
N-terminal pro-B-type natriuretic peptide; RAS, renin-angiotensin system; CCB, calcium
channel blocker; EPA, eicosapentaenoic acid.
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3.3. ESA doses and ERI over time

After the switch from DA to CERA, the ESA dose decreased abruptly and significantly (P < 0.001), and re-
mained unchanged thereafter (Figure 2). At the time of the switch, the mean ESA dose was 549.0 + 246.6
IU/kg/month, and a significant decrease from the dose at the time of the switch was observed at Month 1 (517.6
+ 259.6 1U/kg/month), Month 2 (510.0 + 278.2 IU/kg/month), and Month 3 (491.0.0 £ 291.7 1U/kg/month) (P <

0.05) (Table 2).

The reduction in ESA dose was significantly greater in the low-dose group at baseline (<420 1U/kg/month)

than in the high dose group (>420 IU/kg/month) (Table 3).

The ERI decreased from an annual mean of 51.7 + 24.4 IU/kg/month/g/dl on DA to 48.6 + 25.8
IU/kg/month/g/dl at Month 1, 48.3 + 27.4 1U/kg/month/g/dl at Month 2, and 46.4 + 29.3 1U/kg/month/g/dl at

Month 3 (P < 0.05) (Table 2, Figure 3).
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Figure 2. Changes in erythropoiesis-stimulating agent (ESA) dose after switching from dalbepoetin
alfa to epoetin beta pegol. P < 0.05 vs. baseline.
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Figure 3. Changes in erythropoiesis-stimulating agent resistance index (ERI) after switching from
dalbepoetin alfa to epoetin beta pegol. P < 0.05 vs. baseline.
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Table 2. Changes in hematological parameters after switching of ESA.

1% month 2" month 3 month

Hemoglobin (g/dl) 10.9+0.7 10.8+0.7 109+0.8
TSAT (%) 25.0+7.8" 245+87" 18.6 £7.8
Ferritin (ng/ml) 52.7+30.0 68.3+50.0 61.2+39.5 57.6 +34.6

ESA dose (1U/kg/month) 549.0 + 246.6 517.6 +259.6" 510.0 + 278.2 491.0+291.7

ERI (1U/kg/month/g/dl) 51.7 +24.4 48.6 258" 48.3+27.4 46.4+29.3

TSAT (month average) 221+727 220+7.27 18.6 +7.8
Ferritin (month average) 50.9 +22.7 59.4 £ 40.0 57.7+34.0 57.6 +34.6

“P < 0.05, “P < 0.001 vs. 0 month. Abbreviations: TSAT, transferrin saturation time; ESA, erythropoiesis-stimulating agent; ERI, erythropoiesis-

stimulating agent resistance index.

Table 3. Changes in erythropoiesis-stimulating agent (ESA) dose and ESA resistance index (ERI).

Dose of epoetin at conversion

Low (<420 1U/kg/month) High (>420 IU/kg/month) Total
(n=30) (n=31) (n=61)

ESA dose (1U/kg/month), mean (SD)

Darbepoetin alfa 310.3 (79.0) 641.8 (178.5) 478.8 (216.5)
Epoetin beta pegol

At the time of switch 390.7 (111.9) 702.3 (245.3) 549.0 (246.6)

First month 380.0 (142.9) 650.8 (278.8) 517.6 (259.6)

Second month 366.1 (195.5) 649.3 (277.7) 510.0 (278.2)

Third month 338.7 (244.4) 638.4 (258.3) 491.0 (291.7)
ESA dose reduction (%), mean (SD)

At the time of switch 100.0 100.0 100.0

First month 99.5 (40.6) 90.7 (16.0) 95.0 (30.7)

Second month 95.5 (46.9) 90.8 (26.2) 93.1 (37.6)

Third month 86.3 (58.5) 90.7 (28.3) 88.5 (45.4)
ERI (1U/kg/month/g/dl), mean (SD)

Darbepoetin alfa 29.2 (7.6) 62.3 (19.1) 46.0 (22.1)
Epoetin beta pegol

At the time of a change 36.5 (11.0) 66.4 (25.0) 51.7 (24.4)

First month 35.6 (14.7) 61.2 (28.1) 48.6 (25.8)

Second month 34.5(19.7) 61.7 (27.4) 48.3 (27.4)

Third month 32.3(25.7) 60.0 (26.3) 46.4 (29.3)
ERI reduction (%), mean (SD)

At the time of a change 100.0 100.0 100.0

First month 99.7 (44.9) 89.9 (16.4) 94.7 (33.7)

Second month 96.2 (50.1) 91.1 (27.3) 93.6 (39.9)

Third month 87.2 (61.6) 90.3 (30.9) 88.7 (48.1)
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3.4. Changes in Serum Ferritin and TSAT

There were no significant changes in serum ferritin levels during the follow-up period (Figure 4(a)), but tem-
poral changes in TSAT (Figure 4(b)) were observed during the follow-up period, suggesting that there was no

change in iron metabolism after switching from DA to CERA.

4. Discussion

The present study investigated changes in the Hb levels of Japanese HD patients after switching from DA to
CERA. The mean ESA dose gradually decreased after the switch, and the reduction was sustained during the
subsequent 3 months without any noticeable changes in Hb levels. The mean ERI values had also significantly
decreased at the end of the follow-up period. These findings support the results of a previous study by Hirai et al.

[15].
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Figure 4. Changes in serum ferritin levels (a) and transferrin saturation (TSAT, (b)) after switching

from dalbepoetin alfa to epoetin beta pegol. P < 0.05 vs. baseline.
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We used the manufacturer’s recommended starting dose of CERA when we switched the patients from DA to
CERA. There are no guidelines for switching from DA to CERA in Japan [12]. The mean Hb levels were gener-
ally maintained within the target range (10.0 - 12.0 g/dl) during the follow-up period after the switch. Hb varia-
bility [16] and ESA overdosing are important issues for the treatment of renal anemia. In our study, the Hb level
had increased slightly at 5 weeks after the switch, but the reduction in CERA dose necessary to maintain the
target Hb levels appeared. A lower starting dose of CERA may reduce Hb variability after switching from DA.

The conversion ratio based on the actual doses of DA and CERA was estimated to be 1.0:1.0 at the time of the
switch. However, the CERA dose gradually decreased from 549.0 + 246.6 IU/kg/month at the baseline to
491.0.0 + 291.7 1U/kg/month (89%) during the follow-up period. This finding is evidence that CERA should be
started at approximately 80% - 90% of the DA dose to maintain equivalent Hb levels when the switching ESA
from DA to CERA, suggesting that the CERA dose is reducible during the maintenance phase of the CERA
therapy [17]. However, determination of the optimal dose of CERA will require further investigation.

Morikami et al. have recently reported finding that biweekly administration of CERA showed a significant
decrease in serum ferritin levels in association with temporal changes in TSAT in Japanese HD patients [18].
The results of the present study showed that switching from DA to CERA did not alter the subjects’ serum ferri-
tin levels with a slight fluctuation in TSAT levels during the follow-up period. The serum ferritin levels of our
patients were maintained at low levels. When switching from DA to CERA, iron metabolism may not be
changed with regard to erythropoiesis, suggesting that biweekly CERA administration is advantageous in regard
to iron absorption and utilization, and would be preferable in the management of renal anemia in HD patients.

There were several limitations in this study that should be considered. First, this study was based on a rela-
tively small sample of HD patients from a single center, thereby limiting the possibility of generalizing our
findings. Second, we excluded around 50% of all of the prevalent HD patients from the analysis and there was a
possible bias due to the inclusion of survivors.

5. Conclusion

The results of this study demonstrated that switching from DA to CERA was associated with an 89% reduction
of the required ESA dose in Japanese HD patients being treated with an ESA for renal anemia and they showed
that the switch had a favorable impact on treatment of renal anemia, including a need for less frequent injections
and reduction of the ESA dose.

Acknowledgements

The authors are very grateful to the medical staff of Shinjuku Ishikawa Clinic, who provided high-quality data.
This study was in part supported by a grant from the Japan Promotion Society for Cardiovascular Disease.

Disclosure

The authors have no conflicts of interest to declare.

References

[1] Eschbach, JW. and Adamson, J.W. (1988) Recombinant Human Erythropoietin: Implications for Nephrology. Ameri-
can Journal of Kidney Diseases, 11, 203-209. http://dx.doi.org/10.1016/S0272-6386(88)80150-1

[2] Macdougall, I.C. (2002) Optimizing the Use of Erythropoietic Agents—Pharmacokinetic and Pharmacodynamic Con-
siderations. Nephrology Dialysis Transplantation, 17, 66-70. http://dx.doi.org/10.1093/ndt/17.suppl_5.66

[3] Locatelli, F., Aljama, P., Barany, P., Canaud, B., Carrera, F., Eckardt, K.U., et al. (2004) Revised European Best Prac-
tice Guidelines for the Management of Anaemia in Patients with Chronic Renal Failure. Nephrology Dialysis Trans-
plantation, 19, iil1-ii47.

[4] Fishbane, S. (2010) The Role of Erythropoiesis-Stimulating Agents in the Treatment of Anemia. American Journal of
Managed Care, 16, S67-S73.

[5] Halstenson, C.E., Macres, M., Katz, S.A., Schnieders, J.R., Watanabe, M., Sobota, J.T. and Abraham, P.A. (1991)
Comparative Pharmacokinetics and Pharmacodynamics of Epoetin Alfa and Beta. Clinical Pharmacology and Thera-
peutics, 50, 702-712. http://dx.doi.org/10.1038/clpt.1991.210

[6] Macdougall, I.C. (2002) Dalbepoetin Alfa: A New Therapeutic Agent for Renal Anemia. Kidney International Suppl.,
61, S55-S61. http://dx.doi.org/10.1046/j.1523-1755.61.580.11.x



http://dx.doi.org/10.1016/S0272-6386(88)80150-1
http://dx.doi.org/10.1093/ndt/17.suppl_5.66
http://dx.doi.org/10.1038/clpt.1991.210
http://dx.doi.org/10.1046/j.1523-1755.61.s80.11.x

S. Takahashi et al.

(7]
(8]

[°]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Hudson, J.Q. and Sameri, R.M. (2002) Dalbepoetin Alfa, a New Therapy for the Management of Anemia of Chronic
Kidney Disease. Pharmacotherapy, 22, 141S-149S. http://dx.doi.org/10.1592/phc0.22.14.141S.33397

Aljama, P., Bommer, J., Canaud, B., Carrera, F., Eckardt, K.U., Horl, W.H., et al. (2001) Practical Guidelines for the
Use of HESP in Treating Renal Anaemia. Nephrology Dialysis Transplantation, 16, 22-28.
http://dx.doi.org/10.1093/ndt/16.suppl_3.22

Macdougall, I.C., Gray, S.J., Elston, O., Breen, C., Jenkins, B., Browne, J. and Egrie, J. (1999) Pharmacokinetics of
Novel Erythropoiesis Stimulating Protein Compared with Epoetin Alfa in Dialysis Patients. Journal of American So-
ciety of Nephrology, 10, 2392-2395.

Locatelli, F. and Reigner, B. (2007) C.E.R.A.: Pharmacodynamics, Pharmacokinetics and Efficacy in Patients with
Chronic Kidney Disease. Expert opinion on Investigational Drugs, 16, 1649-1661.
http://dx.doi.org/10.1517/13543784.16.10.1649

Takahashi, S., Suzuki, K., Kojima, F., Tanaka, Y. and Nitta, K. (2015) Geriatric Nutritional Risk Index as a Simple
Predictor of Mortality in Maintenance Hemodialysis Patients: A Single Center Study. International Journal of Clinical
Medicine, 6, 354-362. http://dx.doi.org/10.4236/ijcm.2015.65046

Tsubakihara, Y., Nishi, S., Akiba, T., Hirakata, H., Iseki, K., Kubota, M., et al. (2010) 2008 Japanese Society for Di-
alysis Therapy: Guidelines for Renal Anemia in Chronic Kidney Disease. Therapeutic Apheresis and Dialysis, 14,
240-275. http://dx.doi.org/10.1111/.1744-9987.2010.00836.x

Okazaki, M., Komatsu, M., Kawaguchi, H., Tsuchiya, K. and Nitta, K. (2014) Erythropoietin Resistance Index and the
All-Cause Mortality of Chronic Hemodialysis Patients. Blood Purification, 37, 106-112.
http://dx.doi.org/10.1159/000358215

Ogawa, T., Shimizu, H., Kyono, A., Sato, M., Yamashita, T., Otsuka, K. and Nitta, K. (2014) Relationship between
Responsiveness to Erythropoietin-Stimulating Agent and Long-Term Outcomes in Chronic Hemodialysis Patients: A
Single Center Cohort Study. International Urology and Nephrology, 46, 151-159.
http://dx.doi.org/10.1007/s11255-013-0494-z

Hirai, T., Nishizawa, Y., Nakazono, H., Asai, M., Yamashita, H., Sasaki, A., et al. (2013) Hemoglobin Maintenance
and Dosing Strategies Using Intravenous Continuous Erythropoietin Receptor Activator in Japanese Hemodialysis Pa-
tients. Therapeutic Apheresis and Dialysis, 17, 498-503. http://dx.doi.org/10.1111/1744-9987.12013

Fishbane, S. and Berns, J.S. (2007) Evidence and Implications of Haemoglobin Cycling in Anemia Management.
Nephrology Dialysis Transplantation, 22, 2129-2132. http://dx.doi.org/10.1093/ndt/gfm384

Besarab, A., Salifu, M.O., Lunde, N.M., Bansal, V., Fishbane, S., Dougherty, F.C., et al. (2007) Efficacy and Tolera-
bility of Continuous Erythropoietin Receptor Activator: A 19-Week, Phase Il, Multicenter, Randomized, Open-Label,
Dose-Finding Study with a 12-Month Extension Phase in Patients with Chronic Renal Disease. Clinical Therapy, 29,
626-639. http://dx.doi.org/10.1016/j.clinthera.2007.04.014

Morikami, Y., Fujimori, A., Okada, S., Kumei, M., Mizobuchi, N. and Sakai, M. (2014) Comparison of 2-Week versus
4-Week Dosing Intervals of Epoetin Beta Pegol on Erythropoiesis and Iron Metabolism in Hemodialysis Patients.
Therapeutic Apheresis and Dialysis, 18, 414-420. http://dx.doi.org/10.1111/1744-9987.12164



http://dx.doi.org/10.1592/phco.22.14.141S.33397
http://dx.doi.org/10.1093/ndt/16.suppl_3.22
http://dx.doi.org/10.1517/13543784.16.10.1649
http://dx.doi.org/10.4236/ijcm.2015.65046
http://dx.doi.org/10.1111/j.1744-9987.2010.00836.x
http://dx.doi.org/10.1159/000358215
http://dx.doi.org/10.1007/s11255-013-0494-z
http://dx.doi.org/10.1111/1744-9987.12013
http://dx.doi.org/10.1093/ndt/gfm384
http://dx.doi.org/10.1016/j.clinthera.2007.04.014
http://dx.doi.org/10.1111/1744-9987.12164

	Hemoglobin Level Stability after a Switch from Darbepoetin Alfa to Epoetin Beta Pegol for the Treatment of Renal Anemia in Hemodialysis Patients
	Abstract
	Keywords
	1. Introduction
	2. Materials
	2.1. Subjects and Protocol
	2.2. Statistical Analysis

	3. Results
	3.1. Patients
	3.2. Hb Levels over Time
	3.3. ESA doses and ERI over time
	3.4. Changes in Serum Ferritin and TSAT

	4. Discussion
	5. Conclusion
	Acknowledgements
	Disclosure
	References

