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ABSTRACT 
Objectives: To determine the mean rise in hemoglobin with androgen and low dose erythropoietin versus 

erythropoietin alone in patients of anemia of chronic kidney disease. 
Methodology: A randomized control trial was conducted at a tertiary care hospital between October 2019 to April 

2020. Both male and female from age >17years to 70 years with anemia of CKD as per operational definition 
were included. Patients with a history of blood transfusion in the last three months. Patients already on 
Erythropoietin therapy or those with uncontrolled hypertension BP >190/105 mm Hg at the time of study were 
excluded. Relevant data including demographic details, baseline hemoglobin was noted. Patients were randomly 
assigned to group A or group B by lottery method. Patients in group A were given 100mg of androgen 
(Nandrolone Decanoate) intramuscularly once weekly plus low dose of erythropoietin (2000 units twice weekly) 
subcutaneously for 6 months and patients in group B were given standard dose of erythropoietin (4000 units twice 
weekly) subcutaneously for 6 months. Rise in hemoglobin was recorded as per operational definition. Follow up 
was ensured by taking telephone contact. Data was recorded on pre-designed proforma.  
Results: Mean Hb levels after treatment were calculated as 12.48+1.20 in Group-A and 11.12+1.32 in Group-B, p 

value was calculated as 0.0001 showing a significant difference between the two groups, comparison of mean 
increase in Hb levels after treatment were calculated as 3.0+0.09 in Group-A and 1.72+0.67 in Group-B, p value 
was calculated as 0.0001 showing a significant difference between the two groups. 
Conclusion: We concluded that there was significantly greater rise in the mean hemoglobin with androgen plus 

low dose erythropoietin as compared to erythropoietin alone in treatment of anemia of chronic kidney disease. 
Nevertheless, further large-scale and multi-center studies will be needed to further explore the  long-term efficacy 
and adverse effects of androgens among patients of anemia of chronic kidney disease.  
Keywords: Chronic kidney disease, anemia, androgen and low dose erythropoietin versus erythropoietin alone, 

mean increase  

 

INTRODUCTION 
Anemia is defined as hemoglobin (Hb) concentrations of 
less than 13.5g/dl in adult males and less than 12.0g/dl in 
adult females.1 Anemia is a very common complication of 
chronic kidney disease (CKD). 2 It is primarily the result of 
inadequate production of erythropoietin by the kidneys in 
response to decreasing hemoglobin (Hb) concentration. 
Anemia affects the quality of life and is an important factor 
in morbidity and mortality of  CKD patients.3,4 It can occur 
even at early stages of disease.3 However anemia further 
worsens with the progressive deterioration of renal 
functions. Almost 3/4th of patients needing dialysis are 
suffering from anemia.  
 According to a British study its prevalence is 1% in 
CKD stage III, 9% in stage IV and 33% in CKD stage V.5 

Erythropoietin (EPO) is currently used for treatment of 
anemia of CKD.6 It  is a glycoprotein hormone synthesized 
by the kidneys in response to decreased oxygen supply. It 
regulates the proliferation, differentiation, and survival of 
erythroid  progenitor cells. Thus it controls the level of 
erythrocytes in blood. 7  

 However, the main limitation of its use is that patients 
of poor socioeconomic status with anemia of CKD could 
not afford it.8 Thus it is unavailable to most of the patients 
of developing countries. So the use of EPO in combination 
to reduce its dose and a cheaper alternative regimen needs 
to be evaluated.9 

 Androgens which are cheaper than EPO were used 
for anemia of CKD patients before the introduction of 
erythropoietin.10 Studies show that use of adjuvant agents 
like androgen along with erythropoietin can reduce cost 
and expenditure in treating anemia of CKD.11-12 

 Previous studies included only a small number of 
patients which were not adequate to draw any conclusion 
so further studies need to be done with more patients in 
each group.13-14 There is no local literature available at the 
moment. Most patients in Pakistan with CKD cannot afford 
erythropoietin which is 10 times more expensive than 
androgen. The rationale of the study is that if anemia can 
be corrected with androgen and low dose erythropoietin 
then this will provide a cheaper solution for CKD patients. 
The aim of this study was to determine the mean increase 
in hemoglobin with androgen and low dose erythropoietin 
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versus standard dose of erythropoietin alone in patients of 
anemia of chronic kidney disease.  
 

MATERIAL AND METHODS 
A randomized control trial was conducted at a tertiary care 
hospital between October 2019 to April 2020. Using a non-
probability consecutive sampling technique patients were 
recruited in the study. It is estimated as 100 cases (50 
each) using 95% confidence level, 80% power of test 
taking an expected mean increase in Hb level as 2.22+0.21 
in erythropoietin alone group versus 3.59+0.31 in androgen 
plus low dose erythropoietin group. 
 Both male and female from age > 17years to 70years 
with anemia of CKD as per operational definition were 
included. Patients with a history of blood transfusion in the 
last three months. 
 Patients already on Erythropoietin therapy or those 
with uncontrolled hypertension BP >190/105 mm Hg at the 
time of study were excluded. Other causes of anemia 
diagnosed from blood peripheral film, serum iron, total iron 
binding capacity, Hb electrophoresis etc.(on previous 
history/medical record) were also excluded from the study.  
 Data collection was started after approval of synopsis. 
Informed written consent from patient/guardian was taken. 
Relevant data including demographic details, baseline 
hemoglobin was noted. Patients were randomly assigned 
to group A or group B by lottery method. Patients in group 
A were given 100mg of androgen (Nandrolone Decanoate) 
intramuscularly once weekly plus low dose of erythropoietin 
(2000 units twice weekly) subcutaneously for 6 months and 
patients in group B were given standard dose of 
erythropoietin (4000 units twice weekly) subcutaneously for 
6 months. Rise in hemoglobin was recorded as per 
operational definition. Follow up was ensured by taking 
telephone contact. Data was recorded on pre-designed 
proforma.  
 Data was analyzed in (SPSS) version 23.0. Mean and 
standard deviation was calculated for variables like age, Hb 
levels at baseline and post treatment. For categorical 
variables e.g., gender, frequency and percentages were 
calculated. The mean increase was calculated by 
subtracting post treatment Hb levels from baseline in both 
the groups. P value <0.05 was considered as significant. 
Independent sample t test was applied for significant 
differences between groups. Effect modifiers like age, 
gender, stage of CKD (attached as annexure) and 
economic status. Post stratification test was applied.  
 

RESULTS 
A total of 100 cases (50 in each group) fulfilling the 
inclusion/exclusion criteria were enrolled to determine 
mean rise in hemoglobin with androgen and low dose 
erythropoietin versus erythropoietin alone in patients of 
anemia of chronic kidney disease (Table 1). 
 Mean Hb levels at baseline were calculated as 
9.48+1.29 in Group-A and 9.4+1.21 in Group-B, p value 
was calculated as 0.750 showing insignificant difference 
between the two groups. Mean Hb levels after treatment 
were calculated as 12.48+1.20 in Group-A and 11.12+1.32 
in Group-B, p value was calculated as 0.0001 showing a 
significant difference between the two groups.  
 

Table 1. Baseline Characteristics of Study Participants  

Age (in years) Group-A (n=50)  Group-B(n=50)  

 No. of patients % No. of patients % 

18-50 27 54 22 44 

51-70 23 46 28 56 

Mean ± SD 46.49 ± 12.54 51.46 ± 12.63 

Male 28 56 31 62 

Female 22 44 19 38 

 
 Comparison of mean increase in Hb levels after 
treatment were calculated as 3.0+0.09 in Group-A and 
1.72+0.67 in Group-B, p value was calculated as 0.0001 
showing a significant difference between the two groups 
(Table 2). 
 
Table 2. AEfficacy of Androgen plus Erythropoietin versus 
Erythropoietin alone 

 
Group-A 
(n=50) 

 
Group-B 
(n=50) 

 P-value 

 
No. of 
patients 

% 
No. of 
patients 

%  

Hb level (Baseline) 
 9.48 1.29 9.4 1.21  0.750 

Hb level (After 
Baseline) 
 12.48 1.2 11.12 1.32 0.0001  

Comparison of 
Mean Increase in 
Hb Level After 
Treatment 3 0.09 1.72 0.67 0.0001  

 

DISCUSSION 
Androgens are relatively cheaper and have been used for 
the management of anaemia in dialysis patients before the 
Erythropoietin (EPO) advent.15 This study was aimed to 
determine the mean increase in hemoglobin with androgen 
and low dose erythropoietin versus standard dose of 
erythropoietin alone in patients of anemia of chronic kidney 
disease.  
 In a study conducted on rats, it was found that 
administration of high doses of Nandrolone decanoate 
resulted in significant increases in cell blood count, 
hemoglobin, and hematocrit.16 The mean Hb levels after 
treatment were significantly higher in group A than the 
control group indicating higher efficacy of androgens than 
erythropoietin as treatment of anemia in our patients. The 
findings of our study are in agreement with a previous 
study by Aggarwal et al who showed that there was a 
statistically significant rise in mean haemoglobin 
concentration in a group with low dose erythropoietin plus 
androgen.17 The mean increase in Hb was 6.27 ± 0.37 to 
9.86 ± 0.6 gm/dl (3.59 ± 0.31) versus erythropoietin alone 
6.48 ± 0.39 to 8.70 ± 0.60 gm/dl (2.22 ± 0.21) at the end of 
three months with P value <0.05.9 In another study 
hemoglobin at end in groups with erythropoietin alone 
versus low dose erythropoietin plus androgen was   (7.75 
+/- 0.9 vs 8.99 +/- 1.39g/dl, p< 0.01)18 Using androgens as 
adjuvant therapy has been effective and found to reduce 
the recommended dosage of rHuEPO in patients with HD. 
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A study conducted by Ballal et al. found high levels of 
haematocrit in patients who were given rHuEPO including 
nandrolone decanoate (NAND) in contrast to patients who 
were given rHu EPO only.19 Similar findings were found by 
Gaughan et al. that giving low dosages of rHuEPO along 
with NAND led to higher increase in hematocrit in contrast 
to using rHuEPO alone.20  
 Recent research on animals has indicated that 
androgens promote erythropoiesis by stimulating EPO 
expression and this action is mediated by DNA binding-
dependent actions of the androgen receptor (AR) in the 
non-hematopoietic cells. 21 
 Considering our findings and other studies showing 
agreement with our hypothesis that “there is difference in 
mean rise in hemoglobin with androgen plus low dose 
erythropoietin as compared to erythropoietin alone in 
treatment of anemia of CKD”, however, our results may be 
considered as primary in our population as controversy still 
exists, which needs multi-center trials to establish a clear 
results. Large scale studies are needed to explore the long-
term efficacy and adverse effects of androgens among 
patients of anemia of chronic kidney disease.  
 

CONCLUSION 
We concluded that there was significantly greater rise in 
the mean hemoglobin with androgen plus low dose 
erythropoietin as compared to erythropoietin alone in 
treatment of anemia of chronic kidney disease. 
Nevertheless, further large-scale and multi-center studies 
will be needed to further explore the  long-term efficacy and 
adverse effects of androgens among patients of anemia of 
chronic kidney disease.  
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