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Abstract
Background: Generally, patients on hemodialysis for chronic renal failure also have
endocrine defects and sexual function disorders. In this study, we aimed to assess the
serum prolactin (PRL), luteinizing hormone (LH) and follicle-stimulating hormone (FSH)
in patients with chronic renal failure.
Methods: This hospital-based case–control study was conducted at Jabal Aulia
Teaching Hospital, Khartoum, Sudan. The study was carried out between August 2019
and February 2020. A total of 100 subjects were enrolled – 50 chronic renal failure
patients and 50 as controls. The serum hormones were estimated using Tosoh 360.
SPSS version 25 was used to analyze the results.
Results: The serum PRL, LH, and FSH were significantly increased among chronic
renal failure patients than their healthy counterparts (p-value = 0.000). The age of
patients was positive correlated with plasma hormones, PRL (r = 0.332, p = 0.001), LH
(r = 0.387, p = 0.000), and FSH (r = 0.320, p = 0.001). No correlation was found between
the duration of the disease and serum hormones.
Conclusion: Patients with chronic renal failure had a highly significant increase of
serum PRL, LH, and FSH and also the age of the patients was positively correlated
with serum hormones.
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1. Introduction

Patients with chronic kidney disease sometimes experience sexual and gonadal dys-
function, as well as infertility [1]. Reduced libido, erectile dysfunction, premature or
delayed ejaculation, and difficulty achieving orgasm are all signs of male sexual dysfunc-
tion in renal failure. Whereas reduced libido, trouble achieving orgasm, lack of vaginal
lubrication, discomfort during sex, and infertility are all signs of female renal failure
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[2]. With the development of end-stage renal disease, gonad dysfunction worsens. On
hemodialysis, up to 40% of male and 55% of female patients have trouble achieving
orgasm [2]. In patients with chronic renal failure, serum prolactin (PRL) levels and biolog-
ical activity are both elevated [3]. The increase in serum PRL is related to a decrease in
glomerular filtration rate. The primary cause of increased serum PRL levels is decreased
dopaminergic inhibition of PRL release from the pituitary gland, followed by decreased
luteinizing hormone (LH)-RH release. PRL is a uremic toxin that causes libido loss,
erection problems, and infertility. In males, it can cause gynecomastia and galactorrhea,
and in females, it can cause menstrual disorders (amenorrhea and oligomenorrhea)
and galactorrhea (0–40% of chronic renal failure – 5D patients). Thyrotrophic-releasing
hormone stimulation decreases PRL production in both men and women [4]. Uremia
affects the release of GnRH and thus gonadotropin production and secretion in both
males and females by disrupting local amino acid neurotransmitter outflow in the
hypothalamus [5, 6]. Hemodialysis patients have higher follicle-stimulating hormone
(FSH) and LH levels in their blood than healthy people. This rise is due to a longer
half-life for immune-reactive and -bioactive LH, as well as increased immunoreactive LH
secretion [7]. Male and female chronic renal failure patients also suffer from gonadal
dysfunction. The purpose of this study was to assess serum PRL, LH, and FSH levels in
patients with chronic renal failure.

2. Materials and Methods

2.1. Study population

This hospital-based case–control study was conducted at Jabal Aulia Teaching Hospital,
Khartoum, Sudan. The study was carried out between August 2019 and February 2020.
A total of 100 subjects were enrolled – 50 chronic renal failure patients (male 30 [60%],
female 20 [40%]) with an average age ranging from 18 to 55 years (40.46 ± 9.611 years)
and 50 as controls (male 25 [50%], female 25 [50%]) with an average age ranging from
18 to 52 years (32.24 ± 10.024 years).

2.2. Inclusion and exclusion criteria

Patients on hemodialysis for chronic renal failure were included. There were no signif-
icant medical complications associated with hemodialysis patients; patients using PRL
drugs and those taking anabolizing androgen were excluded.
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2.3. Data collection and blood sampling

Data were collected through questionnaire. Blood samples were the serum collected
through centrifugation that was drawn from all subjects between 8 and 10 am after an
overnight fast and was held at –20ºC until assayed. Serum hormones were estimated
using Tosoh 360.

2.4. Statistical analysis

The Statistical Package for Sciences (SPSS, version 25) was used to perform statistical
analysis. Data were expressed as (mean ± SD) and compared first with controls and
then with the provided reference values of the reagents and the data published in the
literature. Means of continuous variables were compared between the two groups. P-
valuewas computed for hormone levels in the obtained study results. Besides, Pearson’s
correlation test was applied to predict the correlation of serum hormone with age,
duration of disease/years in patients.

2.5. Ethical consideration

The study was approved from the Alneelain University, Faculty of Medical Laboratory
Sciences.

3. Results

TABLE 1: The (mean ± SD) of serum PRL, LH, FSH and age in the study population.

Parameters Patients (n = 50) Control (n = 50) P-value

PRL (ng/ml) 45.0 ± 9.7 (33.00–68.00) 15.1 ± 5.1 (6.00–25.00) 0.000

LH (mlu/ml) 84.9 ± 9.2 (70.0–102.0) 29.0 ± 15.6 (6.00–64.00) 0.000

FSH (mlu/ml) 28.2 ± 3.2 (24.00–38.00) 11.9 ± 4.05 (5.00–19.00) 0.000

Age (yr) 40.4 ± 9.6 (18–55) 32.2 ± 10.0 (18–52) —–

n: Number; P: Significant difference; LH: Luteinizing hormone; PRL: Prolactin; FSH: Follicle-stimulating
hormone; ng: Nongame; ml: milliliter; SD: Standard deviation.

4. Discussion

Our study revealed that the serum hormones were increased dramatically in chronic
renal failure patients. On the other hand, serum hormones had strong correlation with
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TABLE 2: The (mean ±SD) of serum PRL, LH and FSH among gender in chronic renal failure.

Variables Male (n = 30) Female (n = 20) P-value

PRL 43.3 ± 9.1 (33.00–61.00) 47.5 ± 10.2 (33.00–68.00) 0.144

LH 85.03 ± 8.84 (72.00–102.00) 84.7 ± 10.05 (70.00–100.00) 0.917

FSH 28.3 ± 3.4 (24.00–38.00) 28.05 ± 3.01 (24.00–35.00) 0.757

n: Number; P: Significant difference; LH: Luteinizing hormone; PRL: Prolactin; FSH: Follicle-stimulating
hormone; ng: Nongame; ml: milliliter; SD: Standard deviation.

TABLE 3: Correlations of age and duration with PRL, LH and FSH in chronic renal failure.

PRL LH FSH

Age (yr) R 0.332 0.387 0.320

P-value 0.001 0.000 0.001

Duration R 0.079 0.172 0.100

P-value 0.587 0.232 0.491

LH: Luteinizing hormone; PRL: Prolactin; FSH: Follicle-stimulating hormone; R: Correlation.

Figure 1: Means of serum PRL, LH, and FSH in study population.

elderly patients. The association between renal failure disease with sex hormones
has been examined in several previous studies [8, 9]. Hyperprolactinemia is likely a
contributing to factor in chronic renal failure due to its atherosclerotic process [10].
Increased expression of PRL receptors has been found in human atherosclerotic plaques
and may be a contributing factor to vascular derangements per sec [10, 11]. The age
group of study population was supported by Highlander and Lehtihet’s study [12]. Our
study agrees with the finding of Nihal et al. [13] and report the elevation of serum,
PRL, LH. The hypothalamic-pituitary axis in chronic renal failure is reset in such a way
that it is more susceptible to the negative feedback inhibition of testosterone, and the
regulation of gonadotropin secretion is impaired [14]. The significant reduction (70%) in
renal filtration and whole body clearance rate of LH could also be due to a factor in
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Figure 2: Means of serum PRL, LH, and FSH among gender in chronic renal failure.

Figure 3: Correlation of age with prolactin in case group (R = 0.332, P = 0.001).

uremic serum capable of blocking the LH receptor [15]. Our results similar to that found
by Mohammed and Amar (2019) registered that hyperprolactinemia exists in renal failure
patients. Sobki et al. (2004) reported that the levels of FSH and LH were significantly
increased in Saudi male patients on hemodialysis. Early renal insufficiency is associated
with elevated LH levels, which increase with declining renal function [18]. Moreover,
levels of inhibin and gonadal hormone reflect to, are interested in the input of pituitary
gonadal hormone levels and the functional state of the seminiferous epithelium [19].
Our findings contradict a Sudanese study conducted in Khartoum state, which found
no substantial differences in patient key PRL levels when compared to the control
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Figure 4: Correlation of age with LH in case group (R = 0.387, P = 0.000).

Figure 5: Correlation of age with FSH in case group (R = 0.320, P = 0.001).

group, implying that hyperprolactinemia exists in renal failure patients [20]. Another
research found that CKD is linked to higher levels of the hormone PRL in the blood
(hyperprolactinemia) [21].
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Figure 6: Correlation of duration with PRL in case group (R = 0.079, P = 0.587).

Figure 7: Correlation of duration with LH in case group (R = 0.172, P = 0.232).

5. Conclusion

Patients with chronic renal failure had a highly significantly increase of serum PRL, LH,
and FSH. Also, the age of patients had a positive correlation with serum hormones.
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Figure 8: Correlation of duration with FSH in case group (R = 0.100, P = 0.491).
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