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ABSTRACT 

 
Background: Low dose of pegylated erythropoietin (PegEPO) is better than conventional erythropoietin stimulating agents 

(ESAs) in improving hyporesponsiveness and maintaining stable haemoglobin (Hb) levels in renal anaemic patients 

undergoing hemodialysis. This real-world study aimed to assess effectiveness and safety of low-dose PegEPO (30 µg/0.3 

mL), administered at different time-points in renal anaemia patients on dialysis. 

Methods: HEMEPEG (HEMoglobin outcomE with PegEPO) was a multicentre, retrospective, cross-sectional, 

observational study of renal anaemia patients receiving PegEPO up to 3 months. The study assessed an increase in Hb, 

patients achieving Hb 10-12 g/dl, and Hb increase by ≥1 and ≥2 g/dl.  

Results: Data from 223 out of 273 patients from 19 Indian centers were analyzed. PegEPO was administered weekly to 132 

patients (59.19%), with 38.64% being diabetic and 77.27% previously treated with ESAs. Ten day dosing was given to 91 

patients (40.81%), including 46.15% diabetic patients and 72.53% previously treated with ESAs. A Significant (p<0.0001) 

increase in mean Hb levels from baseline to day 30, 60 and 90 were observed for both studied groups, with a target Hb of 

10-12 g/dl achieved in 51.08% and 52.85% of patients in the respective groups after 3 months. An increase in Hb by ≥1 and 

≥2 g/dl were observed in weekly (68.67% and 45.78%) and 10-day group (77.14% and 50.00%) patients, respectively. 

Conclusions: PegEPO (30 µg/0.3 mL) was effective treatment of renal anaemia and diabetic chronic kidney disease (CKD) 

patients on dialysis when administered weekly or every 10 days over a 3-month treatment period. 
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INTRODUCTION 

In patients with CKD, anaemia remains a major and 

frequent complication diminishing patients’ quality of life 

with increased morbidity and mortality.1,2 The deficiency 

of endogenous erythropoietin (EPO), decreased iron 

intake, and increased hepcidin levels are major factors 

associated with anaemia in CKD patients.2-4 Kidneys 

synthesize EPO. There is loss of kidney mass in CKD 

patients leading to impaired EPO production resulting in 

anemia.4 ESAs are major tools for the management of 

anaemia in CKD patients.3,5,6 The therapeutic target in 

anaemia patients with CKD remains the correction and 

maintenance of target Hb levels without fluctuations, 

with the least possible ESA dose.3 In CKD patients on 

dialysis with Hb <10 g/dl, the kidney disease: improving 

global outcomes (KDIGO) and European renal best 

practice guidelines recommend treatment with ESA with 

a target Hb of 10-11.5 g/dl.7-9  

The recombinant human erythropoietin (epoetin alpha) 

was the first ESA approved for renal anaemia. 

Subsequently, second-generation darbepoetin and third-

generation PegEPO derivative, which is also known as 

continuous EPO receptor activator (CERA), were 

developed.4,10,11 The CERA agent is a modified 

recombinant human EPO and its efficacy and safety for 

anaemia in CKD patients have been demonstrated in 

several clinical studies.9,12-14 CERA is administered 

biweekly or monthly for the treatment of anaemia 

associated with CKD.15 Studies have demonstrated a 

target Hb range of 10 to 11.5 g/dl with biweekly or 

monthly CERA administration.16 In addition, few reports 

has been indicated that the weekly CERA administration 

is effective in the renal anaemia patients undergoing the 

hemodialysis.17 

Pegylated erythropoietin (methoxy polyethylene glycol-

epoetin β) under the CERA category has been approved 

for the treatment of anaemia in CKD by the US food and 

drug administration.15 Intas Pharmaceuticals Ltd. has 

developed a biosimilar pegylated recombinant human 

erythropoietin (PegEPO) formulation. A chemical bond 

between an amino group present in erythropoietin and 

monomethoxy polyethylene glycol is present in 

PegEPO.18 Biosimilar PegEPO demonstrated similar 

efficacy and safety in renal anaemic patients as compared 

with the reference innovator product in phase III 

randomized clinical study,19 and has been approved by 

the drugs controller general of India (DCGI) for the 

treatment of anaemia associated with chronic renal failure 

in adults, including patients undergoing dialysis.20 

Besides randomized clinical trials, real-world data 

complement and help expand therapeutic evidence in 

clinical practice.21 There is a lack of data on PegEPO in 

real-world clinical settings. Hence, this study was 

conducted to evaluate the real-world effectiveness and 

safety of biosimilar PegEPO in renal anaemia patients on 

dialysis. We also evaluated the effectiveness and safety 

of PegEPO administered as a weekly or 10-day dosing 

schedule in these patients along with gender-wise 

comparison.  

METHODS 

Study design and population 

The HEMEPEG (HEMoglobin outcomE with PegEPO in 

dialysis patients) was a multicentre, retrospective, cross-

sectional, observational study. Ethics committee approval 

was taken from the institutional ethics committee of 

Ramaiah medical college with number 

DRP/IFP1019/2023. A total of 273 patients with renal 

anaemia on were included administered PegEPO 30 

µg/0.3 mL for ≥3 months between December 2020 and 

May 2021. Patients administered with PegEPO injection 

(intravenous or subcutaneous) at an interval of 7/10 days 

were included in the analysis. All the enrolled patients 

fulfilled all the above inclusion and none of the exclusion 

criterion. Retrospective data was collected in the data 

capture form at baseline and days 30, 60, and 90.  

Patient assessment and outcomes 

Patient’s baseline demographics and characteristics 

including age, gender diagnosis, history of comorbidities, 

duration of disease, treatment and improvement in Hb 

levels, and safety profile were captured. The study 

assessments included the mean improvement in Hb levels 

at 1, 2, and 3 months. At 3 months, the proportion of 

patients achieving target Hb levels of 10-12 g/dl and with 

an increase in Hb by ≥1 and ≥2 g/dl were evaluated. 

Besides gender-wise comparison for the effectiveness of 

PegEPO, the safety profile was also assessed. This study 

is reported as per the strengthening the reporting of 

observational studies in epidemiology (STROBE) 

guideline (Table 1 for entire Checklist). 

Statistical analysis 

The qualitative variables were expressed in proportion 

and percentage and the quantitative variables are 

expressed in mean and standard deviation (SD) including 

95% confidence interval (CI). Descriptive statistics are 

presented for the demographic characteristics, 

comorbidities, treatment history, and summarized with 

frequency and proportions (percentages). Comparison 

between different parameters was done using the 

unpaired t test; a p<0.05 was considered statistically 

significant. The statistical analysis was performed using 

GraphPad Prism version 9. 

RESULTS 

Demographics and clinical characteristics 

Data of 273 patients from 19 different centres across 

India were captured. Of these, 223 patients were 

considered in the analysis, while the remaining 50 

patients were lost to follow-up. Patients received a 

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1004221#pmed.1004221.s001


Mahesh E et al. Int J Res Med Sci. 2023 Aug;11(8):2848-2856 

                                                  International Journal of Research in Medical Sciences | August 2023 | Vol 11 | Issue 8    Page 2850 

weekly (n=132) or 10-day (n=91) administration of 

PegEPO. Figure 1 details the patient distribution in this 

study. The mean (SD) age of patients was 49.34 (13.67) 

years for the weekly dose group and 48.48 (13.08) years 

for the 10-day dose group. A majority of the patients 

were males in both groups (weekly: 62.88%; 10-day: 

60.44%). The mean (SD) duration of CKD was 2.83 

(2.39) years for the weekly and 3.23 (2.55) years for the 

10-day dose groups. A majority of the patients had a 

history of previous treatment with ESA viz. EPO and 

darbepoetin (weekly: 77.27%; 10-day: 72.53%). 

Associated comorbidities in the majority of patients 

included hypertension, diabetes, and dyslipidaemia. The 

demographics and baseline characteristics of the study 

population are presented in Table 2.  

Table 1: STROBE statement-checklist of items that should be included in reports of cross-sectional studies. 

Variables 
Item 

no. 
Recommendation Reported in (headings) 

Title and abstract 1 

(a) Indicate the study’s design with a commonly 

used term in title or the abstract 
Title page 

(b) Provide in the abstract an informative and 

balanced summary of what was done and what 

was found 

Abstract section 

Introduction 

Background/rationale 2 
Explain the scientific background and rationale 

for investigation being reported 
Introduction, paragraphs 1-2 

Objectives 3 
State specific objectives, including any 

prespecified hypotheses 
Introduction, para. 3 

Methods 

Study design 4 
Present key elements of study design early in 

paper 

Methods: Study designs and 

populations section 

Setting 5 

Describe the setting, locations, and relevant dates, 

including periods of recruitment, exposure, 

follow-up, and data collection 

Methods: Study designs and 

populations section 

Participants 6 
(a) Give the eligibility criteria, and sources and 

methods of selection of participants.  

Methods: Study designs and 

populations section 

Variables 7 

Clearly define all outcomes, exposures, predictors, 

potential confounders, and effect modifiers. Give 

diagnostic criteria, if applicable 

Methods: Patient assessment 

and outcomes section 

 

Data sources/ 

measurement 
8* 

For each variable of interest, give sources of data 

and details of methods of assessment 

(measurement). Describe comparability of 

assessment methods if there is more than 1 group 

We analyzed the medical 

charts of Renal anaemic 

patients 

Bias 9 
Describe any efforts to address potential sources 

of bias 
Statistical analysis 

Study size 10 Explain how the study size was arrived at 
Methods: Study designs and 

populations and Figure 1 

Quantitative variables 11 

Explain how quantitative variables were handled 

in analyses. If applicable, describe which 

groupings were chosen and why 

Methods: Patient assessment 

and outcomes section 

Statistical methods 12 

(a) Describe all statistical methods, including 

those used to control for confounding 
Statistical analysis 

(b) Describe any methods used to examine 

subgroups and interactions 
 

(c) Explain how missing data were addressed  

(d) If applicable, explain how loss to follow-up 

was addressed 
 

(e) Describe any sensitivity analyses  

Results  

Participants 13* 

(a) Report numbers of individuals at each stage of 

study-e.g., numbers potentially eligible, examined 

for eligibility, confirmed eligible, included in the 

study, completing follow-up, and analysed 

Methods: Study designs and 

populations and Figure 1 

(b) Give reasons for non-participation at each 

stage 
Loss of follow-up 

Continued.  
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Variables 
Item 

no. 
Recommendation Reported in (headings) 

(c) Consider use of a flow diagram Included, Figure-1 

Descriptive data 14* 

(a) Give characteristics of study participants (e.g., 

demographic, clinical, social) and information on 

exposures and potential confounders 

Results: Demographics and 

clinical characteristics section, 

Table 2 

(b) Indicate number of participants with missing 

data for each variable of interest 

50 patients due to loss of 

follow-up 

Outcome data 15* 
Report numbers of outcome events or summary 

measures  
Figure 3 and 4 

Main results 16 

(a) Give unadjusted estimates and, if applicable, 

confounder-adjusted estimates and their precision 

(e.g., 95% confidence interval). Make clear which 

confounders adjusted for and why they included 
Results: Table 2, Table 3 and 

figure 2A and 2B  
(b) Report category boundaries when continuous 

variables were categorized 

(c) If relevant, consider translating estimates of 

relative risk into absolute risk for a meaningful 

time period 

Other analyses 17 
Report other analyses done-e.g., analyses of sub 

groups and interactions, and sensitivity analyses 
Not Available 

Discussion 

Key results 18 
Summarise key results with reference to study 

objectives 

Discussion: Paragraph 1, 

Conclusion 

Limitations 19 

Discuss limitations of the study, taking into 

account sources of potential bias or imprecision. 

Discuss both direction and magnitude of any 

potential bias 

Limitations section 

Interpretation 20 

Give a cautious overall interpretation of results 

considering objectives, limitations, multiplicity of 

analyses, results from similar studies, and other 

relevant evidence 

Discussion section 

Generalisability 21 
Discuss generalisability (external validity) of 

study results 
Discussion: Paragraph 3 

Other information 

Funding 22 

Give the source of funding and the role of the 

funders for present study and, if applicable, for the 

original study on which the present article is based 

No funding available for from 

govt or non-govt organization, 

funding section 
*Give information separately for exposed and unexposed groups. 

 

Table 2: Demographics and baseline characteristics of study patients. 

Variables Weekly dose group, (n=132) 10-day dose group, (n=91) 

Gender, n (%) 

Male 83 (62.88) 55 (60.44) 

Female 49 (37.12) 36 (39.56) 

Age (In years), mean (SD) 49.34 (13.67) 48.48 (13.08) 

Duration of CKD (In years), mean (SD) 2.83 (2.39) 3.23 (2.55) 

Previous ESA use, n (%) 102 (77.27) 66 (72.53) 

EPO 62 (46.97) 50 (54.95) 

Darbepoetin 35 (26.52) 15 (16.48) 

Comorbidity, n (%) 

Hypertension 103 (78.03) 79 (86.81) 

Diabetes 51 (38.64) 42 (46.15) 

Dyslipidaemia 17 (12.88) 7 (7.69) 

Coronary artery disease 4 (3.03) 2 (2.2) 

Others 11 (8.33) 4 (4.4) 
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Table 3: Mean (SD) improvement in Hb level from baseline at days 30, 60 and 90 with PegEPO. 

Parameters 
Weekly dose group, (n=132) 10-day dose group, (n=91) 

Hb g/dl 95% CI Hb g/dl 95% CI 

Baseline 8.16 (1.11) - 8.00 (1.28) - 

Day 30 9.03 (1.28)* -13.14, -8.9 8.62 (1.38)* -11.63, -5.56 

Day 60 9.42 (1.58)* -23.71, -18.18 9.61 (1.46)* -24.31, -16.86 

Day 90 9.98 (1.33)* -27.92, -21.43 10.21 (1.32)* -31.16, -23.07 
Values are expressed as mean (SD) with 95% CI. *p<0.0001, p was calculated for increase in Hb from baseline at every time point. 

 

 

Figure 1: Study patient distribution. 

 

 

Figure 2 (A and B): Mean percent improvement in Hb 

(g/dl) in weekly dose group and 10-day dose group 

over 30, 60 and 90 days with PegEPO. 
*p<0.0001. P value was calculated for increase in Hb from 

baseline at every time point. 

Improvement in Hb (g/dl) outcomes over 30, 60, and 90 

days with PegEPO 

PegEPO showed improvement in Hb levels (g/dl) in both 

weekly and 10-day dose groups. The improvement in Hb 

level was significant from the baseline at Day 30, 60, and 

90 (Table 3). At 60 days, the mean Hb level showed an 

improvement of 1.26 g/dl in the weekly whereas 1.61 g/dl 

in the 10-day group patients. The mean Hb levels at 90 

days were 9.98 g/dl and 10.21 g/dl, respectively, for 

weekly and 10-day doses, achieving a target Hb level of 

10 g/dl in this patient population (Table 2).  

In the weekly dose group, from baseline, the mean 

percent improvement in Hb level was significant at Day 

30 (11.05%), which continued improving at day 60 

(20.95%) and 90 (24.68%) also (Figure 2A). Similarly, in 

the 10-day dose group, the mean percent improvements 

in Hb levels from baseline (8.0 g/dl) were also significant 

at all time points. From baseline to day 30, corresponding 

increase in mean percent Hb levels were (8.60%), which 

further improved at day 60 (20.59%) and day 90 

(27.12%) (Figure 2B).  

 

Figure 3: Proportion of patients achieving target Hb 

levels of 10-12 g/dl at 30, 60 and 90 days with 

PegEPO. 

Gender-wise comparison in increase in Hb (g/dl) with 

PegEPO 

The improvement in mean percent Hb level from baseline 

at day 90 in weekly dose group were significant in both 

males (24.68%, p<0.0001, 95% CI:-28.77, -20.58) as well 

as females (24.65%, p<0.0001, 95% CI:-30.06, -19.23), 

with no significant difference between gender (p=0.9945; 
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95% CI: -8.60, 8.66). Similar results with significant 

improvements in Hb levels were also seen in the 10-day 

dose group for males (27.24%, p<0.0001, 95% CI: -

32.52, -21.95) and females (25.20%, p<0.0001, 95% CI: -

31.05, -19.34) at day 90, with no significant difference in 

gender effectiveness (p=0.6632, 95% CI: −7.27, -11.35).  

The proportion of patients achieving target Hb levels of 

10-12 g/dl with PegEPO 

The proportion of patients achieving target Hb levels of 

10-12 g/dl within 3 months was 51.08% in the weekly 

dose group and 52.85% in 10-day dose group (Figure 3). 

The proportion of patients with an increase in Hb of ≥1 

and ≥2 g/dl 

In the weekly dose group, an increase in the Hb levels by 

≥1 and ≥2 g/dl was observed in 68.67% and 45.78% 

patients, respectively. Similarly, 77.14% and 50.00% 

patients showed an increase in Hb levels by ≥1 g/dl and 

≥2 g/dl, respectively, in the 10-day dose group at 3 

months (Figure 4). Overall, no study-related adverse 

effects were reported. 

 

Figure 4: Proportion of patients with increase in Hb 

by ≥1 and ≥2 g/dl at day 90 with PegE. 

DISCUSSION 

Prospective clinical studies have provided strong 

evidence on the efficacy and safety of CERA for the 

treatment of anaemia associated with CKD.3,12-14 

However, they may not completely reflect the conditions 

found in a routine clinical setting due to their restrictive 

design and inclusion and exclusion criteria. The purpose 

of this study was to collect real-world data and analyse 

the effectiveness and safety of biosimilar PegEPO for 

improvement in Hb levels in renal anaemia patients on 

dialysis in routine clinical setting. Our study 

demonstrated that PegEPO administered at both weekly 

and 10-day dosing schedules significantly improved the 

Hb levels starting at 1 month to 3 months study duration. 

In our study, the PegEPO treatment resulted in a 

significant improvement in the mean Hb levels from 

baseline throughout the study duration of 90 days. The 

mean percent improvement in Hb level was 24.68% and 

27.12% for weekly and 10-day dose groups, respectively. 

The corresponding mean Hb levels at 3 months were 9.98 

g/dl and 10.21 g/dl, respectively, for weekly and 10-day 

doses. These results are in line with the previously 

published studies, which have suggested a target Hb level 

of >10 g/dl in this patient population.16,17,22 In this study, 

approximately half (51.46%) of the patients achieved Hb 

levels >10 g/dl at 3 months in both weekly and 10-day 

dose groups. 

The efficacy and safety of biosimilar PegEPO in the 

treatment of anaemia due to CKD in patients who were 

not on dialysis were established in a prospective, 

randomized, multicentre study in comparison with the 

innovator reference product. Biosimilar PegEPO showed 

no significant differences (70.24% vs 68%; p=0.83) when 

compared with reference product for achieving a pre-

specified Hb target (Hb level ≥11 g/dl or an increase in 

Hb by ≥2 g/dl); mean dose and duration to achieve the 

target Hb was also not significantly different between the 

drugs.19 Overall, this phase III clinical study 

demonstrated that the efficacy and safety of biosimilar 

PegEPO were comparable with reference product19 and 

this led to its regulatory approval in India.20 At this point 

of time it is not justifiable to compare the present study 

results with the phase III results of PegEPO as the data 

presented in this study includes dialysis patients only; the 

majority being pre-treated and presenting with multiple 

confounding and contributing factors in real-world 

population. The phase III study in comparison was a 

randomized clinical trial conducted on non-dialysis 

patients with a transferrin saturation level of ≥20% and a 

ferritin level of ≥100 ng/mL. 

PegEPO has been used in Indian patients in previous 

studies for Hb correction in CKD patients. A study by 

Nand and colleagues in Indian patients with renal 

anaemia demonstrated better treatment outcomes with 

PegEPO when compared with darbepoetin alfa in terms 

of maintenance of stable Hb levels.23 A population-based 

observational clinical practice study demonstrated that 

the efficacy and safety of biosimilar ESAs were similar to 

the originator products in CKD patients.24 These findings 

strengthen the evidence on the usage of biosimilar 

PegEPO in anaemic patients with CKD. PegEPO is 

usually administered once every two weeks or at a 

monthly interval.15 Several reports have established the 

efficacy of a biweekly dosing schedule in maintaining Hb 

levels with a low average dose.16,17,22,25,26 In a randomized 

trial, Kakimoto-Shino et al indicated that weekly CERA 

administration can also improve iron utilization for 

erythropoiesis and subsequently increase Hb levels.27 

Recently, Kawai and colleagues established the efficacy 

and safety of weekly CERA administration on 

erythropoiesis in comparison with biweekly dosing 

schedule in renal anaemia patients on maintenance 

haemodialysis in a randomized clinical study. The total 

dose required to maintain the target Hb levels was similar 

for weekly and biweekly dosing groups, and management 
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of anaemia was similar in weekly or biweekly CERA 

administration groups.17 In line with these reports, the 

dosing used in our patients included a weekly dose or 

once every 10 days.  

In the present study, the mean percent improvement in 

the Hb levels was significant from baseline throughout 

the study duration. The mean Hb levels at 3 months were 

9.98 and 10.21 with weekly and 10-day dosing in our 

study. In the study by Kawai et al a weekly CERA 

administration showed mean Hb levels of 10.9 g/dl at the 

3-month evaluation period in patients undergoing 

hemodialysis.17 The target Hb levels of 10-11.5 g/dl was 

achieved in 41.7% of patients with weekly CERA in the 

study by Kawai et al.17 Similarly, in our study, PegEPO 

led to the achievement of target Hb levels of 10-12 g/dl in 

51.08% and 52.85% patients in the weekly and 10-day 

dose groups at 3 months, respectively. The mean 

improvements in Hb with PegEPO at 3 months were 1.82 

and 2.21 g/dl in the weekly and 10-day dose group. 

Previous studies with a biweekly CERA administration 

have shown a mean improvement of Hb of 2.08 g/dl at 4 

months28 to 2.6 g/dl at 6 months.29 The increase in Hb by 

≥1 g/dl at 3 months was reported in 68.67% and 77.14% 

patients with weekly and 10-day dosing in our study. In a 

study by Vankar et al all 35 (100%) renal anaemic 

patients, who were not on dialysis, achieved an Hb 

increase by ≥1 g/dl at 6 months with CERA.29 

A previous randomized phase III STRIATA study has 

demonstrated maintenance of Hb levels with CERA 

administration in patients on dialysis who had received 

previous treatment with darbepoetin alfa.30 Consistent 

with this study, a majority (77.27%) of the patients had 

previously received ESA therapies including darbepoetin 

and rHuEPO. In Indian patients, Nainan et al reported 

that CERA treatment was effective in renal anaemia 

patients who had not received previous ESA therapies 

within the past 8 weeks.28 PegEPO in our study also 

showed an improvement in Hb in patients who had 

previously received treatment with other ESAs. However, 

a subgroup analysis in ESA naive versus pretreated 

patients was not carried out as the volume of ESA naive 

patients was not comparable. In our study, the PegEPO 

treatment resulted in significant improvements in the Hb 

levels in both men and women. The gender-wise analysis 

showed no significant difference in the Hb 

improvements. Previous published studies such as 

MICENAS II did not report any significant difference in 

Hb improvements between men and women.3 

Renal anaemia is more prevalent in diabetic than non-

diabetic CKD patients as reported in the Prevalence of 

anaemia in early renal insufficiency (PAERI) study (52.7 

vs 39.4%; p<0.01).31 The use of CERA has been effective 

in this patient population as reported by Vankar and 

colleagues who evaluated the effects of CERA in Indian 

diabetic CKD patients’ not on dialysis and concluded its 

efficacy in correcting Hb levels.29 In line with the 

aforementioned data, majority (42.39%) of our study 

patients had diabetes as a comorbidity, wherein PegEPO 

was effective.  

Limitations 

The study provides valuable insights on efficacy of 

PegEPO 30 µg/0.3 mL in patients on dialysis having 

renal anaemia. However, the study has certain limitations 

which include absence of a comparative/control/reference 

arm, small sample size and limited duration of three 

months. In addition, this observational study includes 

non-randomized 90 days outcome study design and 

retrospective evaluation of the data. The details regarding 

blood transfusion, hepcidin (key mediator of iron 

metabolism), ferritin, transferrin, iron status and adverse 

events were not available, hence, could not be analysed. 

CONCLUSION 

PegEPO 30 µg/0.3 mL was effective in renal anaemia 

patients on dialysis when administered weekly or every 

10 days over 3-month treatment period. Besides standard 

monthly or biweekly administration, PegEPO showed 

improvement in Hb levels at weekly and 10-day dosing 

schedule. PegEPO demonstrated effectiveness for Hb 

improvements in diabetic and ESA pre-treated renal 

anaemic patients on dialysis. Large scale randomized 

studies would further help establish the effectiveness and 

safety of PegEPO. 
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