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Abstract 

Introduction: patients with chronic kidney disease 
commonly exhibit testosterone deficiency. We 
aimed through the current study to assess the 
prevalence and the risk factors of hypogonadism in 
male patients on hemodialysis and to establish 
their relationship with erectile dysfunction. 
Methods: we conducted a cross-sectional study 
based on data collected from hemodialysis male 
patients. Sociodemographic and clinical data as 
well as hormone levels were collected from 
January 2017 to December 2017. Sex hormones 
were measured in all subjects. The International 
Index of Erectile Function was used to evaluate 
erectile dysfunction. Data were expressed as mean 
± standard deviation, and frequencies (number), 
and proportions (%). Results: one hundred and ten: 
55 male hemodialysis patients were recruited. The 
level of follicule-stimulating hormone, luteinizing 
hormone and prolactin were high and the level of 
testosterone was low in the hemodialysis group. 
Hypogonadism was significantly linked to 
advanced age, anemia, and absence of treatment 
by erythropoietin. The incidence of erectile 
dysfunction was high and the erectile function 
score was low. Testosterone significantly  
dropped in patients with erectile dysfunction. 

Conclusion: hypogonadism was so prevalent in the 
hemodialysis men and it was associated with 
erectile dysfunction. Future studies are needed to 
determine the effect of testosterone therapy on 
erectile dysfunction. 

Introduction     

Sexual dysfunction in patients with chronic renal 
failure (CRF) is multifactorial. Disorders of the 
endocrine testicular function are factors that 
should be studied. Dialysis treatment has not been 
known to restore hormonal changes [1]. 
Hypothalamic-pitutary-gonadal axis disorders, 
secondary to alterations in feedback mechanisms 
and hormone production become clearer in 
patients receiving hemodialysis (HD) [2,3]. 
Previous studies have found high levels of 
prolactin [4,5] as well as luteinizing hormone (LH) 
and follicule-stimulating hormone (FSH) [5-7] and 
low levels of testosterone [8,9]. The testosterone 
deficiency is the most frequent gonadal 
disturbance in men with end-stage renal disease 
(ESRD), essentially due to reduced prolactin 
clearance [10] and uremic inhibition of LH [11]. It 
has a common systemic effect and has been 
associated with erectile dysfunction (ED) in dialysis 
patients. 

The etiology is multifactorial, and the majority of 
patients have various comorbidities that can lead 
to hypogonadism [12]. Patients with ED are unable 
to complete and/or preserve a sufficient erection 
for appropriate sexual intercourse [13,14]. This 
could have a deleterious impact on the 
reproductive health of patients with chronic renal 
failure. In this study we will focus on several 
aspects of chronic renal failure-associated 
hypogonadism that remain unresolved, addressing 
the following questions: 1) What is the prevalence 
of hypogonadism in male patients undergoing HD? 
2) What are the clinical and sociodemographic 
characteristics associated with HD? 

The aims of the present study were to assess the 
prevalence of hypogonadism in male patients 
undergoing HD, study associations with risk 
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factors, and determine their relationship with ED 
in HD. 

Methods     

Study design: this was a cross-sectional study. 

Study size: the sample size was calculated 
according to the BiostaTGV site [15]. It was based 
on a frequency of hypogonadism of 6% in the 
general population and an odds ratio of 6.19% in 
men with chronic renal failure [16]. Setting the 
power at 80% and the one-sided significance level 
at 0.05, 53 individuals were required in each 
group. 

Participants: out of a cohort of 190 hemodialised 
patients in the period of January 2017 to 
December 2017, we included in the current study 
all male HD patients for more than six months and 
aged between 18 and 60 years. All patients 
required regular HD sessions for 4 hours, three 
times a week. Standard heparin was administered 
before each HD session. Blood flow was usually 
300 mL/min with a dialysate flow at a rate of 500 
mL/min. Patients were dialyzed with high-flux 
polysulphone membranes with bicarbonate-
buffered dialysate. 

We didn´t include in the current study HD patients 
for whom erectile stimulation drugs 
(phosphodiesterase inhibitors, alpha-receptors 
blockers, prostaglandins) or herbal were 
administered nor those under testosterone 
treatment. Were also not included patients 
receiving drugs that could induce hypothalamic-
pitutary-gonadal axis dysregulations, those with 
acute or chronic hepatic disease as well as those 
with acute infections and clinical instabilities. On 
the basis of the given inclusion and non-inclusion 
criteria reported above, we selected a total of 55 
male HD patients. 

Methods: sociodemographic and clinical data (age, 
marital status, body mass index (BMI), predialysis 
blood pressure levels, etiology of ESRD, presence 
or not of diabetes, hypertension, and ischemic 

cardiopathy, seniority on dialysis, and 
erythropoietin treatment) were collected. Erectile 
function was assessed using the International 
Index of Erectile Function questionnaire (IIEF). 

This multi-dimensional self-reported questionnaire 
evaluating male sexual function [17,18] was 
validated in 32 languages. It contains 15 items 
divided into 5 domains of sexual function: erectile 
function (6 items), intercourse satisfaction (3 
items), orgasmic function (2 items), sexual desire 
(2 items), and overall satisfaction (2 items). 
According to the obtained score, erectile 
dysfunction is considered to be severe (6-10), 
moderate (11-16), mild to moderate (17-21) or 
mild (22-25). A score between 26 and 30 excludes 
the diagnosis of ED. 

Biological parameters including phosphorus, 
calcium, parathyroid hormone (PTH), hemoglobin, 
total and high-density lipoprotein (HDL) 
cholesterol, triglycerides, and nutritional and 
inflammatory markers (albumin and C-reactive 
protein (CRP)) were assessed using standard 
methods at the biochemistry department. Urea 
reduction ratio (URR) was used to evaluate the 
adequacy of HD treatment. Hypothalamic-
hypopituitary-gonadal axis was explored by 
obtaining fasting early-morning plasma samples 
and assessing the levels of total testosterone 
(immunoluminescence), FSH, prolactin, and LH. 

Statistical methods: statistical analysis was 
performed using the statistical software SPSS 21 
(SPSS Inc, Chicago, IL, USA). Data were expressed 
as mean ± standard deviation, frequencies 
(number), and proportions (%). Means were 
compared by one-way analysis of variance 
(ANOVA). Comparisons between groups with 
testosterone levels were established by Student's 
T test. A p-value <0.05 was considered statistically 
significant. Binary logistic regression analysis was 
performed using testosterone deficiency as 
dependent variable and variables with a p-value 
<0.2 in the univariate analysis. 
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Results     

Sociodemographic, clinical, and hormonal 
characteristics of study participants: a total of 55 
male patients undergoing HD for at least six 
months were included in the current study. The 
mean age of included patients was 65 ± 13.9 years 
(range 20-60). The causes of underlying renal 
disease in our patients were: 12 patients (21.8%) 
had diabetic nephropathy, 13 (23.6%) had 
hypertensive nephrosclerosis, five (9.2%) had 
chronic pyelonephritis, six (10.9%) had adult 
polycystic kidney disease, four (7.3%) had chronic 
glomerulonephritis, and 15 (27.3%) had unknown 
cause of ESRD. The mean seniority in dialysis was 
of 3.33 ± 3.65 years. Fifty-four (98%) patients had 
an arteriovenous fistula; only one had a central 
venous catheter. Twenty-seven (49%) patients 
were habitual smokers and 33 (60%) patients were 
on treatment with erythropoietin-stimulating 
agent (ESA). 

Hypotestosteronemia was noticed in 21 (38.2%) 
out of the 55 men undergoing HD. The mean level 
of testosterone in HD patients was of 3.84 ± ng/ml 
± 1.77. The levels of FSH, LH, and prolactin were 
increased in patients undergoing HD. The 
distribution of testosterone, FSH, LH, and prolactin 
levels in the patients is shown in Figure 1. 

Relationship between Testosterone levels, clinical 
and biological parameters: testosterone was 
normal in younger patients and decreased in older 
ones. The oldest patients have the lowest 
testosterone levels (Figure 2). 

Table 1 and Table 2 show the demographic, 
clinical, and biological parameters studied in all 
patients with testosterone levels above and below 
3.4 ng/ml. Significant differences were observed in 
cases of advanced age, smoking, hypertension, 
obesity, seniority of dialysis, anemia, and absence 
of treatment by erythropoietin. The sample size 
did not allow for finding acceptable results in the 
multivariate analysis. 

Sexual disorder: of the 55 men undergoing 
hemodialysis included in the study, 42 patients 
(76.4%) had erectile dysfunction. The mean of IIEF 
values was 12 ± 4. Figure 3 shows the different 
categories of erectile dysfunction in hemodialysis 
patients according to IIEF scores. 

Relationship between testosterone levels and 
erectile dysfunction: serum testosterone was 
significantly decreased in patients with erectile 
dysfunction (Figure 4). 

Discussion     

We have demonstrated through the current study 
that Hypogonadism was noticed in more than a 
third of patients. The levels of FSH, LH, and 
prolactin were increased in patients undergoing 
HD. These data are in accordance with those of 
literature showing that only 33.4% of patients with 
kidney failure requiring HD have a regular gonadal 
status [19-23]. 

Indeed, low testosterone level is a commonly 
described feature in ESRD patients. It has been 
established that over half of male renal failure 
patients have low or low-normal levels of 
testosterone [23-25] contrasting with 6-9% of 
affected men in the general population. HD 
patients have an accumulation of uremic toxins in 
many organs among which testis. This could 
negatively impact the secretion of testosterone by 
Leydig cells and induce hypotestosteronemia 
which in turn may cause an increase of 
gonadotropins via a positive retrocontrol on the 
hypothalamic-pituitary axis. Indeed, low 
testosterone levels may trigger pituitary cells to 
stimulate the secretion of FSH and LH. The 
increase in FSH levels could also be attributed to 
the inhibitory effect of inhibin secretion on the 
pituitary gland. According to literature data 
focusing on prolactin levels in HD patients, the 
increase of that hormone is a common feature in 
HD patients. As kidneys play a limited role in 
prolactin catabolism, the observed increase in 
prolactin levels could be explained by an excess of 
secretion by pituitary cells [26]. 
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We have shown that factors classically related to 
hypogonadism in the general population, such as 
advanced age, obesity, hypertension [27,28], and 
smoking [29] had the same significance in patients 
undergoing hemodialysis. Indeed, we pointed out 
through the current findings a relationship 
between increasing age and serum testosterone 
decrease and this has been revealed in non-renal 
patients [30,31]. Many factors could explain the 
low testosterone level in aged patients. First, the 
production of GnRH diminishes in the elderly. 
Second, androgen-negative feedback suppression 
of LH secretion may be increased. Third, the 
diurnal rhythm of testosterone levels is not 
maintained with age [32]. Hypertension and 
anemia are aggravated with hypogonadism. 
Studies suggest that replenishment of 
testosterone to normal levels in hypogonadal men 
results in decreased blood pressure [33]. 
Testosterone enhances the proliferation of 
erythroid burst-forming units and colony-forming 
units by stimulating specific nuclear receptors [34]. 
Adiposity and obesity perpetuate the metabolic 
syndrome which results in a further decrease in 
testosterone levels [33]. Whereas, smoking 
increases testosterone levels and smoking 
cessation increases in hypogonadism [35]. 

The association between low testosterone, 
anemia, and lower response to erythropoetin in 
HD patients was established in our study as well as 
other reports [36,37]. Carrero et al. evaluated the 
relationship between testosterone and anemia in 
HD male patients and found that low levels of 
testosterone are effectively related to anemia and 
reduced response to erythropoetin [37].  
However, controversial results were shown by 
Ekart et al. [38]. 

The efficiency of testosterone therapy in dealing 
with anemia in dialysis patients has been already 
studied. In a prospective trial, Gaughan et al. 
randomly divided anemic dialysis patients into two 
groups: the first group received three times 
weekly erythropoietin whereas the second group 
was given equal doses of erythropoietin in 
addition to nandrolone decanoate weekly. 

Hemoglobin levels were improved in both  
groups but were significantly better in the second 
group [39,40]. The impact of testosterone 
supplementation in HD patients was also 
investigated by Teruel et al. who noticed an 
increase in both erythropoietin and hemoglobin 
levels [41]. 

Otherwise, hypotestosteronemia could have 
multiple clinical implications including sexual 
function. Erectile dysfunction (ED) is a common 
complication of chronic kidney disease (CKD). The 
present study proved the high prevalence of ED 
among men with ESRD undergoing dialysis, which 
is in accordance with many studies [42-47].  
Other studies reported higher rates rising to  
90% [42,48,49]. The origin of ED in HD is 
multifactorial and complex. The disturbance in the 
hypophyso-gonadal axis such as changes in levels 
of gonadotropins, testosterone, and prolactin 
remains the major reason for the genesis of these 
disorders [50]. Testosterone therapy was shown to 
be efficient in managing these disorders which 
highlights the significance of hypogonadism in 
their pathogenesis [7,51]. 

Cangüven et al. evaluated the effect of 
testosterone gel therapy on men on dialysis with 
ED and hypogonadism. The treatment significantly 
increased testosterone levels, decreased levels of 
gonadotropins, and significantly improved 
international index of erectile function (IIEF) 
scores and erectile function [52]. Chatterjee et al. 
also studied patients with hypogonadism and ED 
and reported that injections of testosterone 
improved the IEFF score [53]. Consequently, one 
of the perspectives of the current study is to 
evaluate the potential benefits of androgen 
therapy on HD Tunisian patients. 

Although our study is one of the first Tunisian 
studies on infertility screening in HD patients, it 
has some limitations mainly related to its 
monocentric character and the relatively small 
sample size. Moreover, ED evaluation was 
performed using the IIEF score with no further 
examination or tests. Hypogonadism diagnosis was 
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based on a single testosterone dosage. 
Meanwhile, a single dosage was shown to be 
reliable in estimating the annual testosterone  
level [54]. 

Conclusion     

According to our findings, almost half of male 
Tunisian patients with ESRD had hypogonadism. 
Advanced age, anemia, and absence of adjuvant 
by erythropoietin may constitute risk factors for 
the low testosterone level in HD patients. So, the 
effects of testosterone replacement treatment in 
ED merit further investigation. Clinicians should be 
more attentive to precociously identify 
hypogonadism in HD patients in order to improve 
their quality of life. 

What is known about this topic 

• The prevalence of erectile dysfunction in 
male hemodialysis patients; 

• The risk factors of erectile dysfunction in 
male hemodialysis patients. 

What this study adds 

• Relationship with erectile dysfunction and 
hypogonadism in male hemodialysis 
patients. 
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Table 1: demographic and clinical data at baseline by total testosterone 

Background 
characteristics 

Total 
population 

Normal testosterone 
(≥3.46 ng/ml) 

Low testosterone (<3.46 
ng/ml) 

p 

Age (years) 48 ± 11.9 45.29 52.33 0.032 

Smoking Yes 28(50.9) 21 7 0.04 

No 27(40.1) 13 14 

Hypertension Yes 27(49.1) 22 5   0.005 

No 28(50.9) 12 16 

Diabetes Yes 45(81.8) 28 17   0.89 

No 10(18.2) 6 4 

Ischemic heart 
failure 

Yes 36(65.5) 21 15   0.56 

No 19(34.5) 13 6 

BMI (kg/m
2
) 23.67± 4.31 22.57 25.44 0.015 

SBP (mm Hg) 137.8± 21.1 140± 22.6 139± 20 0.38 

Duration of renal failure 
(years) 

6.02± 4.99 5.86 6.27 0.76 

Duration of HD (years) 3.38± 3.67 2.86 4.22 0.18 

Erythropoietin Yes 33 15 18 0.004 

No 22 19 3 

BMI: body mass index; HD: Hemodialysis; SBP: systolic blood pressure 

 

 

Table 2: laboratory distributions at baseline by total testosterone 

Variables Total population Normal testosterone 
(≥3.46 ng/ml) 

Low testosterone (<3.46 
ng/ml) 

p 

URR (%) 70.4 ± 8.8 69.9±7.6 71.1±4.8 0.75 

Kt/V 1.41 ± 0.38 1.42 ±0.41 1.43±0.37 0.58 

Hemoglobin (g/dL) 9.32 ± 1.56 9.87 8.4 0.001 

Atherogenic index 
(TC/HDL) 

4.18 ± 2.01 4.26 4.05 0.71 

PO4 (mmol/L) 1.85 ± 0.8 1.91 1.74 0.48 

Calcium (mmol/L) 2.1 ± 0.28 2.06 2.17 0.17 

PTH (pmol/L) 439.5 ± 268 407.5 491.09 0.3 

C-reactive protein 
(mg/L)  

14.14 ± 18 13.48 15.24 0.75 

Albumin (g/L) 36.92 ± 7.3 37.53 35.84 0.45 

Values for continuous variables are given as mean ± standard deviation. HDL: high density lipoprotein; Kt/v: 
K - dialyzer clearance of urea, t - dialysis time, V - volume of distribution of urea; PO4: serum phosphate; 
PTH: parathyroid hormone; TC: total cholesterol; URR: urea reduction 
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Figure 1: the distribution of testosterone, follicule-stimulating 
hormone (FSH), luteinizing hormone (LH) and prolactin level in 
hemodialysis (HD) patients 

 

 

 

Figure 2: distribution of free testosterone with age 
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Figure 3: distribution of patients according to degree of erectile dysfunction (ED) 

 

 

 

Figure 4: distribution of patients according to testosteronemia and erectile 
dysfunction 
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