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ABSTRACT 

Objective: To determine the effect of subcutaneous recombinant human erythropoietin on blood pressure in pre-
dialysis chronic kidney disease (CKD) patients. 
Study Design: Case-series descriptive study. 
Place and Duration of Study: Combined Military Hospital Peshawar, from Mar 2016 to Sep 2016. 
Methodology: A total of 100 cases were enrolled. Inclusion criteria was patients of 18 to 60 years of both gender   
& estimated glomerular filtration rate (eGFR) below 30 mL/min/1.73 m2 having Hb <10g/dL and pre-dialysis 
while Exclusion Criteria was pregnancy or lactation, BP more than 140/90 mmHg, patients on Haemodialysis and 
worsening renal function. Baseline BP, body weight and eGFR of anaemic chronic kidney disease patients were 
recorded prior to EPO Alpha therapy. Erythropoiesis-stimulating agents (ESAs) i.e. EPO Alpha (50-100 Units/kg 
thrice or once weekly) was administered subcutaneously. Subsequent blood pressure, body weight and eGFR 
monitoring was done after 2 and 4 weeks post EPO Alpha injection. 
Results: Mean age range was 46.71 years with range of 20-60 years, 73 (73%) were male while 27 (27%) were 
females. Mean ± SD for other quantitative variables like eGFR was 23.12 ± 5.28, Hb levels (g/dL) was 8.62 ± 0.85, 
Weight (kg) was 56.66 ± 6.62 and duration of CKD was 9.87 ± 4.02. Frequency of Hypertension (post EPO) was 2 
(2%) and p-value was 0.453. 
Conclusion: We concluded that the frequency of hypertension in pre-dialysis patients with chronic kidney disease 
(CKD) receiving recombinant human erythropoietin (rhEPo) subcutaneously (SC) in low doses, is very low, so 
rhEPo can be used subcutaneously for treatment of anemia in pre-dialysis CKD patients. 
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INTRODUCTION 

According to studies, approximately 71-95% 
of adult patients having chronic kidney disease 
(CKD) suffer from hypertension1-2. High blood 
pressure increases cardiovascular morbidity and 
mortality and also leads to a rapid decline in 
renal function3. Therefore, keeping blood pres-
sure readings less than 140/90 mmHg is recom-
mended in current guidelines for patients with 
CKD4. The production of endogenous erythro-
poietin falls with worsening of renal function and 
most of CKD patients with anemia are usually 
given erythropoiesis-stimulating agents (ESAs). 

Patients on dialysis who were treated with higher 
doses of ESA showed an increased mortality 
mainly from cardiovascular causes in some obser-
vational studies5. The mechanism which causes 
these more frequent cardiovascular events and 
mortality has not been entirely identified yet. 
Therefore, different hypotheses have been sugg-
ested, but increase in risk of cardiovascular eve-
nts due in rise in blood pressure by ESAs therapy 
is an important and widely accepted theory6. 

During late 1980s at the time of introduction 
of ESAs in patients on haemodialysis, ESA indu-
ced hypertension was first reported and hyper-
tension developed in approximately 20 to 30 
percent of patients after ESA therapy7. However, 
with the passage of time nephrologists have 
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learnt to prevent these side effects by slowly inc-
reasing haemoglobin levels with lower doses      
of ESAs. The actual blood pressure may remain 
stable during treatment with ESAs in clinical 
practice, with or without adjusting the antihyper-
tensive medication8. 

Data on control of blood pressure in patients 
having CKD is limited and the pre-dialysis 
patients are under-represented in the available 
studies. Most importantly, complete information 
regarding the effect of treatment with ESAs on 
blood pressure of patients is lacking9. Therefore, 
the rationale of this study is to determine whet-
her treatment with ESAs is associated with rise in 
blood pressure or not. 

METHODOLOGY 

This case-series descriptive study was con-
ducted at Combined Military Hospital Peshawar 
from March 2016 to September 2016. Sample size 
(n) of 100 patients was calculated for this study 
using the WHO Sample size calculator for estima-
ting a population proportion with specified abso-
lute precision whereas confidence level of 95% 
and absolute precision of 0.08% was used with 
anticipated population size 20% and Sampling 
Technique was non-probability consecutive10. A 
total of 100 cases fulfilling the inclusion and exc-
lusion criteria were enrolled. Inclusion Criteria 
included Patients of 18 to 60 years of both gender 
& estimated glomerular filtration rate (eGFR) <30 
mL/min/1.73 m2 having Hb <10g/dL and pre-
dialysis while exclusion criteria included preg-
nancy or lactation, baseline BP more than 140/90 
mmHg, patients on Haemodialysis, worsening 
renal function (Decrease in eGFR >10ml/min/ 
1.73 m2 or development of signs of fluid overload 
measured after 2 and 4 weeks of starting ESA. 
Baseline blood pressure, body wei-ght and eGFR 
of anaemic chronic kidney disease patients were 
recorded prior to commencement of EPO Alpha 
therapy. ESA i.e. EPO Alpha (50-100 Units/kg 
thrice or once weekly) was administered subcuta-
neously. Subsequent blood pressure, body weight 
and eGFR monitoring was done after 2 and 4 
weeks post EPO Alpha injection.  

Data entry and analysis were done by using 
SPSS 20. For both qualitative and quantitative 
variables, the descriptive statistics were calcu-
lated. For qualitative variables like gender and 
hypertension post EPO injection; frequency and 
percentages were calculated. For quantitative 
variables like age, GFR, Body weight, Hb, Dura-
tion mean and ± standard deviation was calcula-
ted. Data was presented as Pie charts. Stratifi-
cation was applied to control effect modifiers like 
age, weight & duration and Chi Square test (Post 
Stratification) was also applied and p-value ≤0.05 
was considered as significant. 

RESULTS 

A total of 100 cases which fulfilled the given 
inclusion/exclusion criteria were enrolled to 
determine the frequency of hypertension in pre-
dialysis patients having chronic kidney disease 
being treated with recombinant human erythro-
poietin. 

Age distribution of the patients was done 
showing that 8 (8%) were between 20-29 years of 
age, 14 (14%) were between 30-39 years, 36 (36%) 
between 40 to 49 years of age, 41 (41%) between 
50-59 years and 1 (1%) between 60 & above years 
and mean ± SD was then calculated as 46.71 ± 
9.55 years. Patients were also distributed accor-
ding to gender, which showed that 73 (73%) were 
male and 27 (27%) were females. Mean ± SD for 
other quantitative variables like eGFR, Hb levels 
(g/dL), Weight (kg) and duration of CKD (years) 
were also calculated (table-I). 

Frequency of Hypertension (post EPO) was  
2 (2%) (table-II). The data was stratified for age, 
weight and duration of CKD to control the effect 
modifiers (table-III, IV & V). 

Table-I: Mean ± SD for quantitative variables 

(n=100). 

 eGFR (ml/ 
min/ 1.73 

m2) 

Hb 
(g/dL) 

Weight 
(kg) 

Duration 
of CKD 
(years.) 

N 100 100 100 100 

Mean 23.1277 8.6220 56.66 9.87 

SD 5.28816 0.85299 6.627 4.024 
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The overall p-value was calculated using chi 
square test which was 0.453. This showed that    
p-value was >0.05 which was insignificant. Thus 
recombinant human erythropoietin (EPO) given 
subcutaneously and in low dose does not cause 
hypertension. 

DISCUSSION 

Chronic kidney disease (CKD) is gradually 
increasing in the South Asian countries like 
Pakistan and the reason of its spread is multi-
factorial11-13. In the United States, the national 

Institute of Diabetes and Digestive and Kidney 
Disease (NIDDK) reports that 1 in every 10 Ame-
rican adults has some degree of chronic kidney 
disease. A systematic review of observational stu-
dies revealed a global CKD prevalence of appro-
ximately 11-13% worldwide and the majority         
of cases are found to be Stage 314. The See Kidney 
Disease (SeeKD) targeted screening project found 
a high proportion of individuals with risk factors 
for CKD and a high prevalence of unrecognized 
CKD. Of the 5194 patient screened, 18.8% had 
unrecognized CKD (estimated eGFR <60 mL/ 
min/1.73 m2) and about 13.8% had stage 3a CKD 
(eGFR 45-60 mL/min/1.73 m2)15. Anemia is very 
common in patients with CKD and it may be 
responsible for few symptoms associated with 
decline in kidney function like fatigue, dyspnea, 
decreased exercise tolerance and depression. The 
prevalence of anemia increased with the stage     
of CKD, from 8.4% at stage 1 to 53.4% at stage-5 
CKD16. Anemia is one of the leading cause of inc-
reased morbidity and mortality due to cardio-
vascular diseases in CKD patients. Moreover, it 
also increases the risk of hospitalization and pro-
longs hospital stay in these patients. Erythropoie-
sis-stimulating agents like recombinant human 
erythropoietin (rhEPo) are used to treat the ane-
mia in CKD patients. These agents decrease the 
requirement for transfusion and improve symp-
toms related to quality of life, exercise tolerance 
and most importantly left ventricular hypertro-
phy (LVH), which is associated with increased 
mortality. Studies have shown that the SC dose of 
erythropoietin required to achieve a target Hb 
level is approximately 30 percent less than that 
required with IV administration17. Some adverse 
effects have also been reported when ESAs are 
used to attain a normal hemoglobin level18-19. 
Hypertension is one of the most common side 
effect of ESA therapy20-21. According to studies, 
approximately 20 to 30 percent patients who 
receive erythropoietin intravenously (IV) for the 
anemia of CKD develop an elevation in diastolic 
pressure of 10 mmHg or more but there is limited 
data available regarding association of hyperten-
sion with the subcutaneous usage of erythropo-

Table-II: Percentage of hypertension (post epo) 
(n=100). 

Hypertension No. of Patients (%) 

Yes 2 (2%) 

No 98 (98%) 

Table-III: Stratification of hypertension (post epo) 
with age (n=100). 

Age Groups 
(Years) 

Hypertension (Post 
Epo) p-value 

No (%) Yes (%) 

20-29 8 0 
0.815 
Fisher 

Exact test 
value: 
0.808 

30-39 13 1 

40-49 36 0 

50-59 40 1 

60 & Above 1 0 

Total 98 % 2% 

Table-IV: Stratification of hypertension (post epo) 
with weight (n=100). 

Body Weight 
Groups (Kg) 

Hypertension (Post 
EPO) p-value 

No (%) Yes (%) 

45-49 21 1 
0.683 
Fisher 

Exact test 
value: 
0.684 

50-54 11 0 

55-59 30 0 

60-64 25 1 

65 & Above 11 0 

Total 98% 2% 

Table-V: Stratification of hypertension (post epo) 
with duration of ckd (n=100). 

Duration of 
CKD (Years) 

Hypertension (Post 
EPO) p-value 

No (%) Yes (%) 

1-5 13 0 0.260 
Fisher 

Exact test 
value: 
0.373 

6-10 39 1 

11-15 41 1 

16 & Above 5 0 

Total 98% 2% 
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ietin especially in predialysis patients. Therefore, 
this study was conducted to determine the freq-
uency of hypertension in predialysis patients 
with chronic kidney disease receiving recombi-
nant human erythropoietin (rhEPO) subcutan-
eously for their anemia. 

Our final results were quite similar to the 
results of study conducted by Watson et al, 
published in the American Journal of Medicine, 
and that study demonstrated that recombinant 
human erythropoietin (rhEPo) given subcuta-
neously (SC) is an effective and safe therapy for 
patients with chronic kidney failure who are ane-
mic and who are not receiving dialysis (No signi-
ficant change in Mean BP was noted in 11 pati-
ents with pre-dialysis CKD treated for 12 weeks 
with low doses of SC recombinant human ery-
thropoietin). 

Another such study conducted by Bushra 
Moiz et al, and published in JCPSP revealed that 
low doses of subcutaneous (SC) recombinant 
human erythropoietin (rhEPo) used for the treat-
ment of anemia in CKD, are not associated with 
significant rise in blood pressure in patients who 
are not already hypertensive (None out of 12 non 
hypertensive patients showed increase in BP after 
low doses of SC recombinant human erythropo-
ietin used for 10 weeks). Therefore, various stu-
dies conducted in different populations conclu-
ded that predialysis CKD patients can safely use 
recombinant human erythropoietin (rhEPo) sub-
cutaneously for treatment of anemia, but in low 
to moderate doses, with low target hemoglobin, 
to avoid rise in blood pressure associated with 
ESA therapy. 

CONCLUSION 

We concluded that the hypertension in 
predialysis patients with CKD receiving recom-
binant human rhEPo SC in low doses, is very 
low, therefore rhEPo can be used subcutaneously, 
to treat anemia safely in predialysis patients with 
CKD. 
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