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Introduction 

Male and female factors contribute equally to about 15% of cou-
ples with fertility issues [1]. Men with hypogonadism have dimin-
ished levels of testosterone, and hypogonadism coupled with re-
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Results: Out of 56 men, 47 (83.93%) responded, while 9 (16.07%) did not. Upon statistical analysis, it was found that age did not affect the 
overall outcomes (p=0.292); however, men with higher body mass index (BMI; 28.09±3.48 kg/m2) showed better outcomes than those with 
low BMI (25.33±3.06 kg/m2) (p=0.042). The duration of therapy (in months) was higher in non-responders than in responders (p=0.020). We 
found significant improvements in sperm concentration (p=0.006) and count (p=0.005) after 3 months of therapy. Sperm motility and pro-
gressive motility were also found to be higher in responders, but did not show statistically significant changes. 
Conclusion: We conclude that hCG therapy can be beneficial in men with hypogonadic oligozoospermia or severe oligozoospermia. 
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duced gonadotropin levels (luteinizing hormone [LH] and folli-
cle-stimulating hormone [FSH]) is known as hypogonadic hypogo-
nadism (HH). HH can either be congenital or acquired. The classical 
example of congenital hypogonadism is Kallmann syndrome, while 
acquired hypogonadism can occur due to pituitary lesions causing 
hyperprolactinemia or as a result of anabolic steroid usage. During 
spermatogenesis, which is regulated by hormones, the differentia-
tion of stem cells starts in the testes. Gonadotropin-releasing hor-
mone (GnRH) from the hypothalamus is released in a pulsatile man-
ner to stimulate the production of FSH and LH in the anterior lobe of 
the pituitary gland [2]. FSH helps in spermatogenesis by directly 
stimulating Sertoli cells, while LH stimulates testosterone production 
from Leydig cells. Testicular testosterone regulates spermatogenesis 
by its action on Sertoli cells, while peripheral testosterone plays an 
important role in sexual function in men in the form of libido, erectile 
function, and ejaculation [3]. For successful spermatogenesis, the 
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functioning of the hypothalamus-pituitary-gonadal axis is critical 
and any alterations in this axis can give rise to hypogonadism, which 
can result in spermatogenic failure and affect male fertility [4]. 

Generally, testosterone levels start declining after around 40 years, 
and by 80 years, they are reduced by almost half [5]. Hypogonadism 
is characterized by low serum testosterone levels coupled with low 
libido, erectile dysfunction, low energy, depression, anemia, infertili-
ty, and many more clinical symptoms [6-8]. Hypogonadism affects 
38% of men over 45 years of age and 7% of men under 40 years of 
age [9,10]. Although the clinical symptoms of hypogonadism are pri-
marily signs of aging in men [6], early-onset hypogonadism may also 
affect fertility in men of reproductive age. In the past few decades, its 
prevalence in younger generations has increased exponentially, 
probably due to the use of anabolic-androgenic steroids [9]. Human 
chorionic gonadotropin (hCG), an analogue of LH that has a longer 
half-life (36 hours), plays an important role in the treatment of endo-
crine testicular failures and stimulates testosterone production by 
acting on Leydig cells [9]. In this study, hCG was administered to 56 
hypogonadic infertile men with oligozoospermia with the goal of 
improving their semen profile. 

Methods 

This study was approved by the Institutional Ethics Committee of 
the Central Drug Research Institute, Lucknow (CDRI/IEC/2015/A1). 
The experiments were carried in accordance with the guidelines ap-
proved for research on human samples. Written informed consent 
was obtained from patients for publication of the submitted article 
and any accompanying images. Signed copies of the consent form 
were provided. 

In total, 104 infertile men belonging to ethnic groups speaking In-
do-Aryan languages who had idiopathic severe oligozoospermia 
(sperm concentration > 5 million/mL) and hypogonadism symp-
toms were recruited at an infertility clinic between January 2014 to 
September 2019. All patients had completed puberty normally and 
had well-developed secondary sexual characteristics. A physical ex-
amination of testicular size was done by a well-trained urologist, and 
only patients with normal testicular sizes were included in this study. 
Men with a history of surgical intervention of the genital tract (e.g., 
for obstructive azoospermia or varicocele), drug abuse, radiation ex-
posure, excessive alcohol consumption, abnormal karyotypes, and 
mental illness were excluded from the study. Out of 104 men, 25 
were excluded due to a history of other treatments, while 18 other 
men were excluded due to incomplete hormonal therapy data. Five 
patients were excluded as they had Y-chromosome microdeletions, 
leaving 56 patients in this study. These patients had hypogonadism 
symptoms with initial total testosterone levels < 400 ng/dL, imply-

ing borderline testosterone levels. Informed written consent was ob-
tained from all participants. Infertility in these men was defined as an 
inability to conceive after unprotected intercourse for more than 1 
year. Female factor infertility was ruled out after a proper evaluation 
with a proper medical history of infertility treatment, as well as a 
general examination of the pelvic region and transvaginal ultraso-
nography showing no abnormality. All participants had primary in-
fertility, and a detailed history including alcohol intake, smoking, 
family fertility history, lifestyle, libido, spontaneous erections, and 
anosmia was taken at their first visit.  

Semen samples after 3–5 days of abstinence were collected by 
masturbation in a sterile container. Semen analysis was performed 
according to the 2010 World Health Organization guidelines [11]. 
The samples were allowed to liquefy and semen parameters were re-
corded. Oligozoospermia was confirmed by at least three semen 
analyses suggesting a below-normal sperm count. 

1. Genetic analysis 
To rule out genetic causes, karyotype and Y-chromosome mi-

crodeletion analyses were performed. Karyotype analysis confirmed 
a normal chromosomal complement (46,XY) in all men. Y-chromo-
some microdeletions were analyzed using six STS markers for the 
AZFa (sY86 and sY84), AZFb (sY127, and sY134) and AZFc (sY255 and 
sY254) regions according to the recommendations of the European 
Academy of Andrology and the European Quality Monitoring Net-
work Group [12]. Five men with Y-chromosome microdeletions were 
excluded from the study. 

2. Hormonal therapy 
Based on the testosterone levels (low or borderline) and clinical 

symptoms, a diagnosis of adult-onset hypogonadism (AOH) was 
made. After diagnosing, the male partners were suggested to receive 
hCG therapy at a weekly dose of 250 μg. During the treatment, se-
men analysis was performed after every 4 weeks. No sperm was 
found in the ejaculate samples even after centrifugation for the first 
2 months in any participants. However, after the third month, occa-
sional sperm were found in the ejaculate in two men and at the end 
of 4 months, six other men responded by showing occasional sperm. 
All the responders agreed to continue the therapy until 6 months 
and three men showed normal semen parameters in the ejaculate, 
while three men showed oligozoospermic parameters. As advised, 
the couples had regular sexual intercourse. 

Results 

In this single-center study, the patients were treated by a single 
urologist with specific training in male infertility. A total of 56 men 
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met the inclusion criteria, all of whom received hCG therapy, followed 
by a classification of the patients into responders and non-responders 
depending upon the effect of hCG therapy on semen parameters. In 
responders, the sperm concentration was found to increase in the 
ejaculate, either during or after hCG therapy. In non-responders, no 
change in sperm concentration was found in the ejaculate post-treat-
ment. In total, 47 men (83.93%) responded and showed an increase 
in sperm concentration, while nine men (16.07%) did not show any 
improvement in their semen parameters. The majority (57.1%) of the 
men were between 31 and 40 years of age. 

Upon comparing the age between two groups, the mean ±  stan-
dard deviation age of responders (32.00 ± 4.31 years) and non-re-
sponders (30.40 ± 3.27 years) was not significantly different 
(p = 0.292). Unexpectedly, the body mass index was significantly 
higher (p = 0.042) in responders (28.09 ± 3.48 kg/m2) than in non-re-
sponders (25.33 ± 3.06 kg/m2). Upon comparing the duration of 
therapy, non-responders had a significantly longer (p = 0.020) dura-
tion than responders (4.74 ± 1.03 vs. 3.77 ± 0.90 months). No signifi-
cant difference in the length of marriage was found (p = 0.895) be-
tween responders (6.98 ± 4.22 years) and non-responders 
(6.78 ± 3.70 years). Selected clinical characteristics of responders and 
non-responders are given in Table 1. 

We also compared the results of pre-treatment hormonal analyses 

between the responders and non-responders. LH, free testosterone, 
and prolactin levels were significantly higher in responders than in 
non-responders (Table 2). However, no significant difference was ob-
served in FSH, total testosterone, and estradiol levels between re-
sponders and non-responders (Table 2).  

The main target of hCG therapy was its effect on semen parame-
ters. In the final observations of the two groups post-therapy, we 
found significant improvements in sperm concentration (p = 0.006) 
and the total sperm count (p = 0.005); however, motility and pro-
gressive motility improved, but the changes were not statistically 
significant (Table 3).  

As a further analysis of the sperm concentration distribution pre- 
and post-therapy, we performed the paired-proportion test and 
found a significant increase (p = 0.012) of 25% in sperm concentra-
tion and a significant increase (p = 0.019) of 30.4% in the overall 
count (Table 4). 

Discussion 

In infertile men, it is important to diagnose the underlying cause 
of infertility in order to determine an appropriate fertility treatment. 
In infertile azoospermic and oligozoospermic men with AOH, sperm 
restoration can be performed using pulsatile GnRH therapy, which 

Table 1. Comparison of clinical characteristics between responders 
and non-responders

Parameter
Outcome

p-value
Responder Non-responder

Age (yr) 32.00 ± 4.31 30.40 ± 3.27 0.292
Duration of therapy (mo) 3.77 ± 0.90 4.74 ± 1.03 0.020
Body mass index (kg/m2) 28.09 ± 3.48 25.33 ± 3.06 0.042
Length of marriage (yr) 6.98 ± 4.22 6.78 ± 3.70 0.895

Values are presented as mean±standard deviation.

Table 2. Pre-treatment hormonal comparison between responders 
and non-responders

Hormone
Outcome

p-value
Responder Non-responder

LH (mIU/mL) 6.58 ± 3.63 3.88 ± 2.14 0.026
FSH (mIU/mL) 5.71 ± 2.53 7.38 ± 4.21 0.256
Total testosterone (ng/mL) 3.52 ± 0.68 3.38 ± 0.85 0.639
Free testosterone (pg/mL) 15.41 ± 7.90 8.47 ± 4.48 0.009
Prolactin (ng/mL) 14.42 ± 6.01 8.33 ± 3.96 0.005
Estradiol (pg/mL) 35.04 ± 15.41 34.76 ± 15.59 0.964

Values are presented as mean±standard deviation.
LH, luteinizing hormone; FSH, follicle-stimulating hormone.

Table 3. Effects of hCG therapy on semen parameters of pre- and 
post-therapy

Variable Pre-therapy Post-therapy p-value
Concentration (million/mL) 3.03 ± 3.25 6.54 ± 9.40 0.006
Count (million) 6.57 ± 4.26 15.82 ± 24.97 0.005
Motility (%) 46.71 ± 23.37 52.59 ± 17.08 0.067
Progressive motility (%) 21.21 ± 17.07 23.95 ± 16.11 0.340

Values are presented as mean±standard deviation.
hCG, human chorionic gonadotropin.

Table 4. Sperm concentration and count distribution of pre- and 
post-hCG treatment

Variable Pre-treatment Post-treatment % Difference
Concentration
  ≤ 3 million/mL 43 (76.8) 29 (51.8) –25.0
  > 3 million/mL 13 (23.2) 27 (48.2) 0.25
  Total 56 (100) 56 (100) -
Count
  ≤ 6 million 30 (53.6) 13 (23.2) –30.4
  > 6 million 26 (46.4) 43 (76.8) 0.304
  Total 56 (100) 56 (100) -

Values are presented as number (%).
hCG, human chorionic gonadotropin.
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requires special equipment and is expensive compared to the sim-
pler option of self- injectable gonadotropin therapy [13]. Gonadotro-
pin therapy has also been reported to be more efficient than clomi-
phene citrate therapy [14]. 

The European Academy of Andrology suggested that when total 
testosterone levels are less than 350 ng/dL, the likelihood of hypogo-
nadism is high. However, lower testosterone levels below the refer-
ence range indicate a higher likelihood of testosterone deficiency. In 
patients with borderline testosterone levels, free testosterone can be 
used to establish a clear diagnosis. There are limited options for treat-
ing men with hypogonadism, and the most successful method is 
testosterone replacement therapy (TRT) [6]. TRT is also effective for 
promoting muscle strength energy, bone mineral density, and im-
provements in sexual function and vitality [8]. From 2001 to 2011, 
TRT has become four times as common among men between 40 
and 49 years of age and three times as common overall [15]. hCG can 
be beneficial for men requiring TRT, and over the past decade, the 
importance of hCG has grown exponentially due to its usage in hy-
pogonadic men. 

hCG can be a promising alternative in men with AOH. As an ana-
logue of LH, hCG stimulates the production and release of intratestic-
ular testosterone by acting on Leydig cells, with the added benefit of 
a better half-life and self-administration (subcutaneously) [8]. Various 
protocols have been used in men with hypogonadism to induce and 
maintain spermatogenesis. Monotherapy of hCG or in combination 
with human menopausal gonadotropin can be given to azoospermic 
males for 3–6 months to achieve spermatogenic restoration, as 
shown by the presence or increase of spermatozoa in the ejaculate 
[16]. In our case, monotherapy of 250 μg of hCG was successfully 
used to increase the sperm concentration in severely oligozoosper-
mic men. 

Furthermore, upon comparing pre-treatment hormonal profiles 
between responders and non-responders, we found that free testos-
terone was predictive of individuals’ responses to hCG therapy, sug-
gesting that along with testosterone, free testosterone levels should 
be also checked for diagnostic purposes in all patients before start-
ing treatment. Testicular function improvements in the form of semi-
nal parameters can be due to the beneficial effect of hCG therapy on 
Leydig and Sertoli cells. In our study, clinically modest response rates 
in sperm parameters (concentration and count) were observed, 
which could also be meaningful in further decision-making regard-
ing various treatment options, including intrauterine insemination, 
in vitro fertilization, and intracytoplasmic sperm injection (ICSI). 

Our results showed a positive response to therapy, indicating that 
the duration of treatment should be at least 3 months. Upon a fur-
ther analysis of our results regarding the effect of hCG therapy on se-
men parameters, we found statistically significant improvements in 

semen concentration from 3.03 ± 3.25 million/mL at baseline to 
6.54 ± 9.40 million/mL on average after 3 months of therapy 
(p = 0.006). Gonadotropic administration in infertile men with either 
azoospermia or oligozoospermia with high levels of FSH is usually 
useless. Hormonal therapy treatments in men with hypogonadic oli-
gozoospermic have been overshadowed due to the use of ICSI, tes-
ticular sperm extraction (TESE), and micro-TESE. In men with hypo-
gonadism, hCG therapy may be an option for spermatogenetic res-
toration when fertility is desired. Our data suggest that hCG therapy 
is safe and effective as an alternative to exogenous testosterone 
therapy. In a direct evaluation of the effects of hCG on semen param-
eters, our results showed significant improvements in semen con-
centration and count. The only challenge patients face is financial, as 
hCG therapy is costly; however, most of the time, the desire to 
achieve parenthood overcomes this barrier. In men with low or bor-
derline testosterone levels, hCG therapy should be discussed as an 
option to retain fertility.  
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