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Abstract

Introduction: Chronic kidney disease (CKD) is a significant problem that affects all other vital

organs and systems. Endocrine dysfunction is not uncommon as well. 

Early identification of patients with chronic kidney disease (CKD) may help implement interventions

to decrease progression and eventual morbidity and mortality.

Aim of the study: This study aimed to evaluate the serum testosterone level of adult males

with different stages of CKD and its association with body mass index and comparison with age-

matched healthy individuals.

Methods: This cross-sectional study was conducted in the Department of Nephrology, Dhaka

Medical College Hospital, Dhaka, Bangladesh. All CKD patients were designated as group ‘A’

with 90 cases; the healthy control group were grouped as group ‘B’ with 88 cases.

Result: In this study, the majority 40(44.4%) of patients had glomerulonephritis, 24(26.8%)

had DM and 11(12.2%) had HTN. The mean BMI was found to be 20.85±2.7 kg/m2. More than

two-thirds (66.7%) of patients had normal (3.2-14.6 ng/ml) Serum testosterone, and their mean

Serum testosterone was found at 4.29±1.9 ng/ml. Negative Spearman’s rank correlation (r=-

0.893; p=0.001) was observed between different stages of CKD and S. Testosterone of CKD

patients. A positive Pearson correlation existed (r=0.517; p=0.001) between BMI and S.

Testosterone of CKD patients. 

Conclusion: A significant positive correlation existed between BMI and serum testosterone of

CKD patients.
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Introduction

Endocrine abnormalities are a common feature
of chronic renal insufficiency.1 The altered
metabolic milieu  in CKD affects the secretion
of hormones and the response of target tissues,

causing endocrine dysfunctions.12 As many as
50 to 70% of CKD stage-5 men have been
reported to be hypogonadal based on low
concentrations of testosterone.2,9 Alterations
of sex steroid production and metabolism



leading to primary hypogonadism and
disturbances of the hypothalamic-pituitary
axis are already seen when moderate
reductions in the GFR arise.16 These disorders
are not normalized with the initiation of
maintenance dialysis treatment; instead, they
often progress.7 Humoral factors, which
accumulate in uremia and other comorbid
conditions that frequently accompany CKD,
and medications, may contribute to suppressed
sex hormone levels9. There is an increased
prevalence of hypogonadism and its potential
consequences, but limited data are available
on the influence of endogenous testosterone
and replacement therapy in CKD patients.13

Chronic kidney disease (CKD) patients have
accelerated atherosclerosis8, and CKD patients
are considered to be at a significantly increased
cardiovascular risk.13 In addition to sexual
dysfunction, testosterone deficiency is also
associated with the loss of muscle mass15 since
it actively induces muscle protein synthesis.3

Lower body mass index is a risk factor for
cardiovascular mortality in ESRD.14 In another
study, it was found that comparatively lower
BMI in CKD patients.17 Most previous studies
investigating testosterone abnormalities and
renal disease have concentrated on patients
with end-stage renal disease (ESRD), and little
is known about the problem’s pervasiveness
in patients in the pre-dialysis phase. We,
therefore, designed this single-centre study to
see the serum testosterone level of adult male
patients with different stages of CKD and its
association with body mass index and
comparison with age-matched healthy
individuals.

Methods

This Cross-sectional study was conducted on
178 subjects, among them 90 patients with
different stages of CKD and 88 age-matched
healthy individuals at the Department of
Nephrology, Dhaka Medical College Hospital,
Dhaka, from July 2014 to June 2015. CKD
patients of stages 3, 4, and 5 (with estimated
glomerular filtration rate (eGFR) 30-59 ml/min,
15-29 ml/min, <15 ml/min without dialysis),

according to MDRD formula respectively, and
stage 5D on maintenance hemodialysis were
included. Patients having a critical illness,

taking spironolactone, glucocorticoids,
finasteride, cyclophosphamide, cyclosporin A
and tacrolimus, aged <20 or >60, were excluded

from this study. Diagnosis of CKD was
confirmed by history, clinical examination,
biochemical findings and imaging. All CKD

patients were designated as group ‘A’ (total no.
90), healthy control group were grouped as
group ‘B’ (total no. 88). BMI and serum

testosterone of the CKD patients (group A) was
compared with that of the healthy control group
(group B). 

Data processing and data analysis

Statistical analyses were conducted using the
Statistical Package for Social Sciences version

16.0 for Windows (SPSS Inc., Chicago, Illinois,
USA). The mean values were calculated for
continuous variables. The quantitative

observations were indicated by frequencies and
percentages shown with cross-tabulation.
Student t-test was used for continuous variables

for two groups. For the significance of the
difference Spearman correlation coefficient test
was done between the stage of CKD and S.

Testosterone of CKD patients. In addition,
Pearson’s correlation coefficient was used to test
the relationship between two continuous

variables. P values <0.05 was considered
statistically significant. 

Result

Majority 40(44.4%) patients had
glomerulonephritis, 24(26.8%) had DM and
11(12.2%) had HTN as etiology of CKD. It was

observed that 22.2% patients of CKD stage 3,
24.4% of CKD stage 4, 25.4% of CKD stage 5
and 27.8% of CKD stage 5D. Mean S.

testosterone was found 4.29±1.9 ng/ml in CKD
patients (group A) and 9.15±1.2 ng/ml in
healthy subjects (group B). The mean S.

testosterone difference was statistically
significant (p<0.05) between two groups
(Table I).
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The mean BMI was found 20.85±2.7 kg/m2 in
CKD patients (group A) 23.79±1.5 kg/m2 in
healthy subjects (group B). The mean BMI
difference was statistically significant (p<0.001)
between two groups (Table II).

Figure 1 showed the relation of mean BMI (kg/
m2) with different stages of CKD and healthy
subjects.

Figure 2 showed the negative Spearman’s rank
correlation (r=-0.893; p=0.001) between
different stages of CKD and S. Testosterone of
CKD patients.

Table I

Distribution of S. Testosterone between CKD patients and healthy subjects (n=178)

S. Testosterone (ng/ml)                 Group A(CKD)(n=90)         Group B(Healthy)(n=88) P

N % N % value

<3.2 30 33.3 0 0.0

3.2-14.6 (normal) 60 66.7 88 100.0

Mean±SD 4.29 ±1.9 9.15 ±1.2 0.001s

Table II

Distribution of the study population by BMI (kg/m2) with CKD patients and healthy subjects

(n=178)

BMI (kg/m2)                      Group-A(CKD)(n=90)       Group-B(Healthy)(n=88) p-value

N % N %

<18.5 (Under weight) 22 24.4 - -

18.5-22.9 (Normal) 51 56.7 29 33.0

23-24.9 (Over weight) 11 12.2 39 44.3

25-29.9 (Obese) 6 6.7 20 22.7

Mean±SD 20.85 ±2.7 23.79 ±1.5 0.001s

Fig.-1: Line diagram showing relation of mean

BMI (kg/m2) with different stages of CKD and

healthy subjects (n=178)
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Fig.-2: Scatter diagram showing negative

Spearman’s rank correlation (r=-0.893; p=0.001)

between different stages of CKD and S.

Testosterone of CKD patients.

Figure 3 showed the positive Pearson correlation
(r=0.517; p=0.001) between BMI and S.
Testosterone of CKD patients.
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Figure 4 showed no Pearson correlation
(r=0.035; p=0.745) between BMI and S.
Testosterone of healthy subjects.

nephritis, 24(26.8%) had DM, and 11(12.2%)
had HTN as an aetiology of CKD. It was also
observed that 22.2% of patients had CKD stage
3, 24.4% had stage 4, 25.4% had stage 5, and
27.8% had stage 5D. Similarly, evidence showed
as many as 40 to 60% of CKD stage-5 men had
been reported to be hypogonadal based on low
concentrations of total and free testosterone.5

In this current study, it was observed that in
group A (CKD), the majority, 51(56.7%), were
normal BMI (18.5-22.9 kg/m2). The mean BMI
was found to be 20.85±2.7 kg/m2. In group B
(Healthy), the majority of 39(44.3%) subjects
were overweight (23.-24.9 kg/m2). The mean
BMI was found to be 23.79±1.5 kg/m2. The
mean BMI difference between the two groups
was statistically significant (p<0.001). Lower
body mass index is a risk factor for
cardiovascular mortality in ESRD.14 In another
study, it was found comparatively lower BMI in
CKD patients, where the mean BMI was
26.34±3.91 kg/m2 and 27.77±2.91 kg/m2 in
CKD patients and the control group,
respectively.17 

In this series, it was observed that in group A
(CKD), 60(66.7%) patients had normal (3.2-14.6
ng/ml) S. testosterone and their mean S.
testosterone was found to be 4.29±1.9 ng/ml.
In group B (Healthy), all subjects had normal
(3.2-14.6 ng/ml) S. testosterone and their mean
S. testosterone was found to be 9.15±1.2 ng/
ml. The difference in mean S. testosterone was
statistically significant (p<0.05) between the two
groups. Similarly, it was found that the mean
serum total testosterone was 8.81±3.43 nmol/
l in CKD patients and 15.17±5.59 in the control
group, and the difference was statistically
significant (p<0.005) between the two groups.17

In another study, it was found that the mean
(±SD) testosterone concentration for all patients
was 13.9 (±6.5) (median 13.2; range 0.5–37.0)
nmol/l. Mean (±SD) testosterone concentrations
were 15.5 (±5.1) (range 5.7– 27.1 nmol/l) in the
transplant group; 13.0 (±6.9) (range 0.5– 35.5
nmol/l) in the dialysis group; and 14.2 (±6.4)
(range 0.6–37 nmol/l) in the low-clearance
group.2

This present study shows a negative Spearman’s
rank correlation (r=-0.893; p=0.001) between

y = 0.3682x - 3.3827
r = 0.517; p=0.001
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Fig.-3: Scatter diagram showing positive Pearson

correlation (r=0.517; p=0.001) between BMI and

S. Testosterone of CKD patients.
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Fig.-4: Scatter diagram showing no Pearson

correlation (r=0.035; p=0.745) between BMI and

S. Testosterone of healthy subjects.

Discussion

This cross-sectional study was carried out
among chronic kidney disease (CKD) patients to
evaluate serum testosterone levels in males and
their association with body mass index (BMI).

For this purpose, a total of 90 diagnosed cases
of an adult male with different stages of CKD
(CKD stage 3, 4, 5 and 5D) patients and age-
matched 88 healthy individuals were included
as per inclusion and exclusion criteria.

In this current study, it was observed that the
majority of 40(44.4%) patients had glomerulo-
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the Stage of CKD and S. Testosterone of CKD
patients. Similarly, it was reported that there
was a significant negative correlation between
free testosterone in both ESRD patients and
control groups, with a significant difference in
testosterone between these two groups.17

Another recent evidence showed that CKD
patients had more cardiovascular risk factors
(CVRF) than transplant patients and that their
concomitant testosterone levels were low6. In
this series, a positive Pearson correlation
(r=0.517; p=0.001) between BMI and S.
Testosterone of CKD patients was observed,
similar to recent evidence.17 In this current
study, no Pearson correlation (r=0.035;
p=0.745) between BMI and S. Testosterone of
healthy males was observed, and similar
findings were also observed in a recent study5.

Conclusion:

In this study, a significant negative correlation
existed between CKD and serum testosterone
stages, and a positive correlation existed
between BMI and serum testosterone of CKD
patients. Future studies are also needed to
determine the potential adverse effects of low
serum testosterone levels in patients with
chronic kidney disease and to determine
whether the therapeutic intervention of low
serum testosterone in males with chronic
kidney disease.
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