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Background: In this study, we evaluated MHH patients who wished to preserve fertility, 
assessing the efficacy of a short course (12 months) of a combined hCG +clomiphene citrate.
Materials and Methods: The cross-sectional study included 19 patients with hypogonado-
tropic hypogonadism who were admitted to the Andrology and Fertility Hospital of Hanoi 
between March 2016 and March 2018. Using hCG every three days in combination with 
clomiphene citrate 25mg per day until normal testosterone levels are reached, maintain the 
dose until spermatozoa are present.
Results: The mean age was 30.2 ± 5.6. Differences in penis length between the time before 
and after treatment were significant (p=0.005). The average dose of hCG using in our study 
was 5579 ± 1773.7 IU. After treatment 6 months and 12 months, the changes in clinical 
features in all patients and the total hypogonadotropic hypogonadism group were statistically 
significant (p<0.001). In particular, the differences in testosterone hormone levels in the 
partial hypogonadotropic hypogonadism group were also statistically significant (p=0.03). 
No adverse event was observed in our study. The number of patients appearing sperm in the 
semen is 9 patients (47.4%) after 12 months, but most of the sperm were completely 
deformed (<1%), and the average motility in the progressive motility group was below 8%.
Conclusion: In conclusion, a combination of hCG and clomiphene citrate may be an option 
for MHH patients who desired fertility. After 12 months, 47.4% of patients have sperm in 
semen but almost all of them were deformity. Hormone profile and secondary sexual 
characteristics improved significantly. There was no adverse event in our study that con-
sidered it as safe therapy.
Keywords: male hypogonadotropic hypogonadism, MHH, total HH, total hypogonadotropic 
hypogonadism, partital HH, partial hypogonadotropic hypogonadism, clomiphene citrate, 
CC, human chorionic gonadotropin, hCG, treatment

Introduction
Male hypogonadism is divided into hypergonadotropic and hypogonadotropic (male 
hypogonadotropic hypogonadism, MHH). MHH is caused by insufficient secretion 
of gonadotropins and can be classified into three, namely, congenital, acquired and 
idiopathic. MHH presents as absent/delayed/arrested sexual maturation and inferti-
lity. It has lower prevalence than primary hypogonadism.1 To optimise the manage-
ment of MHH after confirmation of the disease and consideration of future fertility 
prospects, the timing and choice of therapeutic intervention are important. Therapy 
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involves the use of testosterone to induce the development 
of secondary sexual characteristics, which in turn leads to 
puberty and to the maintenance of secondary sexual 
characteristics.2 Therapy is likely to be life-long and 
requires regular monitoring. Thus, choosing a therapy to 
optimise responses and avoid adverse events is essential. 
Testosterone can come from exogenous or endogenous 
sources. Testosterone replacement therapy using exogen-
ous testosterone is good for improving the quality of life 
and achieving physical benefits, but this therapy is not 
suitable for those who are currently seeking fertility.3,4 

Exogenous testosterone suppresses gonadotropin hor-
mones in the hypothalamus–pituitary–testes axis, which 
is necessary for normal spermatogenesis to occur. To 
maintain fertility, exogenous testosterone treatment should 
be stopped.

Gonadotropin replacement therapy (GRT) induces both 
spermatogenesis and endogenous testosterone. GRT 
requires either pulsatile gonadotropin-releasing hormone 
(GnRH) or gonadotropin administration. Gonadotropins 
can be self-administered subcutaneously and are not infer-
ior to the more costly GnRH.5 Human chorionic gonado-
tropin (hCG) injection is also an effective therapy for 
patients with MHH.6 The benefits of hCG treatment for 
MHH patients instead of testosterone was confirmed in the 
current review.7 Clomiphene citrate (CC), a selective oes-
trogen receptor modulator, is being used (off-label) for 
testosterone deficiency and does not interfere with sper-
matogenesis. CC effectively increases serum testosterone 
with few side effects in men with testosterone deficiency8 

and is safe for the long-term management of 
hypogonadism.9

We believe in the possible synergy of hCG and CC in 
MHH patients. In this study, we evaluated the efficacy of 
a short course (12 months) of the combination CC + hCG 
on MHH patients who wished to preserve their fertility.

Materials and Methods
This prospective study included 19 azoospermic patients 
with MHH who were admitted to the Andrology and 
Fertility Hospital of Hanoi between March 2016 and 
March 2018.

Patient Selection Criteria
The MHH diagnosis were made as follows: a male older 
than or equal to 18 years old without puberty development, 
with a serum testosterone level <100 ng/dL (3.5 nmol/L) 
and with a low or normal level of gonadotropins. After 

MHH diagnosis, the patients were grouped into two, as 
follows: partial MHH, onset of puberty but not complete 
(Tanner 3); and total MHH, childhood reproductive organs 
remaining and no onset of puberty (Tanner stages 1 and 2). 
The azoospermia diagnosis was made only after the tech-
nician had surveyed a minimum of two semen samples 
obtained at least 2 weeks apart. The entire semen sediment 
was centrifuged at a rate of 3000 g for 15 min prior to 
examination, and no spermatozoa were found.

The inclusion criteria were adult MHH patients suffer-
ing from azoospermia who seek fertility treatment and 
who agreed to participate this study. The exclusion criteria 
included: patients with MHH who are under 18 years old; 
adult patients with MHH whose tests showed the presence 
of sperm before the treatment; patients with MHH being 
treated for acute and sexually transmitted diseases using 
drugs or chemicals that affect spermatogenesis; patients 
with MHH who present with other endocrine diseases. 
Nineteen participants fitted the selection criteria and were 
enrolled in this study.

Methodology
This prospective study aimed to evaluate the combination of 
hCG and CC in the treatment of MHH. The flowchart of study 
(Figure 1) was shown to clarify the process of this research.

Treatment Plan
The clinical manifestation, history of medical problems, 
drug use and family history were recorded at the first visit. 
The physical examination included age, height, weight, 
vital signs, Tanner staging (pubic hair), stretch penis 
length, and testis volume (TV) measured by Prader testicle 
orchidometer. Laboratory examination included taking 
peripheral blood tests and measuring gonadotropin level 
(LH/FSH), total testosterone (TT) level and pituitary/ 
olfactory nerve MRI scans to diagnose the causes of 
MHH. This study was approved by the ethics committee 
of the Andrology and Fertility Hospital of Hanoi.

One of the two brands of hCG (Pregnyl®, Merck & 
Co., Inc or IVF-C®, LG Lifesciences) was used every 3 
days, the dose depended on the response of each patient 
(from 3000 IU to 10,000 IU) in combination with CC at 
25 mg per day until normal testosterone levels are reached. 
The dose is maintained until spermatozoa appeared in the 
semen. Supplementation with HMG or FSH was made if 
the patient wanted to have children, as shown in the 
following schema (Figure 1).

https://doi.org/10.2147/RRU.S315056                                                                                                                                                                                                                                  

DovePress                                                                                                                                                

Research and Reports in Urology 2021:13 358

Trinh et al                                                                                                                                                             Dovepress

https://www.dovepress.com
https://www.dovepress.com


Outcome and Measurement
Outcome
The primary outcomes were the appearance of spermato-
zoa in semen after treatment and the total testosterone 
level. The secondary outcomes were the development of 
secondary sex characteristics, height, stretch penis length, 
average bilateral testicular volume, Tanner stage and 
achievement of childbirth after spermatogenesis (induced 
treatment).

Patients’ follow-up was performed once every 6 months 
for up to 2 years. Medical checks, TT level measurement 
and semen analysis were conducted every 3 months. The 
height, testicular volume, penis length and Tanner stage 
were measured every 6 months in the first year.

Measurement Techniques
The LH, FSH and TT levels were determined by automatic 
systems (Elecsys 2010 of Roche) based on the sandwich 
principle and electrochemiluminescence immunoassay. 
The blood sample was collected at 7:00 am–8:00 am. 
Normal values for males were LH =1.5–9.3 IU/L, FSH 

=1.4–18.1 IU/L and TT =13.4–23.6 nmol/L. The detection 
limit for LH was 0.2–250 IU/L, that for FSH was 0.1–200 
IU/L and that for TT was 0.1–222 nmol/L.

All patients underwent semen analysis every 3 months 
according to the 2010 WHO standards10 to analyse the 
semen volume, sperm density and sperm morphology. 
Sperm motility was divided into three groups, namely, 
progressive motility (PR), non-progressive motility (NP) 
and immotility (IM). Semen was obtained by masturbation 
and then placed in a neutral plastic vial. Samples were 
examined by a microscope (20× and 40× objective lens).

The volume of the testes was measured by the Prader 
orchidometer, and the average volume of bilateral TV was 
also analysed. The stretch penis length was measured from the 
pubic bone to the tip of the dorsal part of the stretched flaccid 
penis.

Statistical Analysis
The R 3.6.2 software was used for the statistical analysis 
of data. The measurement data, such as normal 

Figure 1 Flowchart of study.
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distribution, were described by the mean ± standard devia-
tion (X ± SD). If the distribution was skewed in accor-
dance with the median, then the median was used. The 
comparison of follow-up data differences from the two 
groups was examined by the paired t-test or Mann– 
Whitney’s U-test depending on the distribution of vari-
ables. P < 0.05 suggested that the difference was statisti-
cally significant. All charts were built with R graphic.

Results
The average age of patients was 30 years old (30.2 ± 5.6). 
Among them were 10 married patients (52.6%) and nine 
unmarried patients (47.4%). No significant difference in 
age, height, basal TV and LH, FSH and TT levels in the 
partial and total MHH groups (Table 1). However, the 
difference in penis length was significant (P=0.005) 
(Figure 2). The causes of MHH in patients include hypo-
pituitarism (47.4%), Kallmann syndrome (26.3%), pitui-
tary adenoma (15.8%), after basilar skull surgery (5.26%) 
and unknown etiology (5.26%). The average dose of hCG 
was 5000 IU per dose (5579 ± 1773.7 IU), and the lowest 
dose was 3000 IU twice a week. The highest dose for hCG 
was 10,000 IU at 2–3 times per week. The detailed infor-
mation followed one patient had 3,00 IU, 15 patients had 
5000 IU, one patient had 8000 IU, and two patients had 
10,000 IU.

Before treatment, mean TT level was 0.76 ± 1.84 (in the 
range 0.08–8.2) nmol/mL. After 6 months with CC and hCG 
therapy, mean TT level sharply increased to 17.9 ± 6.07 (in 
the range range 12.1–34.1) nmol/mL. The mean TT level 
was 19.6 ± 5.6 (in the range 12.2–33) nmol/mL after 12 
months of treatment. This change was statistically different 
(p < 0.001). The average testes volume, height and stretch 
penis length were also statistically increased after treatment. 
All details are described in Table 2. The change of clinical 
features in all patients and the total MHH group was 

statistically significant (P<0.001). In particular, the differ-
ences in testosterone hormone levels in the partial MHH 
group were also noted (P=0.03) (Figures 2 and 3).

No adverse event was noted in our study.
Nine patients had sperm in their semen (47.4%).All 

partial MHH patients (100%) and 37.5% of total MHH 
patients showed restoration of spermatogenesis. The earliest 
sperm appearance was 3 months after treatment (Table 3).

In the abovementioned nine cases, two had natural con-
ception and childbirth, and two underwent IVF-ICSI; one 
case achieved children, whereas the other had frozen 
embryos but did not achieve pregnancy yet. Seven of the 
nine cases underwent sperm vitrification for fertility pur-
poses in the future. The characteristics of sperm in nine 
patients was shown in Table 4.The sperm concentration 
under the combination treatment with hCG and CC was 
usually less than 5 million/mL. The highest sperm concen-
tration was 24 million/mL, which was achieved in a patient 
with partial MHH. Evaluation of motility and morphology 
showed that the average progressive motility rate was below 
8%, and the normal morphological rate was 1% or lower.

Discussion
Recently, several studies have evaluated the effectiveness of 
CC in treating male infertility patients. The mechanism of 
action of CC involves the inhibition of the negative feedback 
of oestrogen at the level of the hypothalamus and pituitary, 
thereby increasing FSH and LH concentrations. LH stimu-
lates Leydig cells to increase the secretion of testosterone.11,12 

CC has been approved by the FDA to treat ovarian dysfunc-
tion and has been shown to have a beneficial effect on male 
hypogonadism.12 Most randomised controlled clinical trials 
showed that CC has a significant effect on the concentration 
of FSH and testosterone in plasma.13,14 In our study, we just 
only measured FSH before treatment. For that reason, testos-
terone was measured to evaluate the effect of combination. 

Table 1 Baseline Clinical Data of the 2 Groups of Patients with HH

Clinical Features Total HH (n = 16) Partial HH (n = 3) All (n = 19) P-value

Age (year) 29.6 ± 5.7 33.3 ± 5.1 30.2 ± 5.6 0.33

Height (cm) 159.1 ± 13.1 168.0 ± 5.3 160.5 ± 12.5 0.08
Penis length (cm) 7.4 ± 1.9 11.2 ± 1.1 8.0 ± 2.26 0.005

Basal TV (mL) 2.8 ± 1.5 9.0 ± 3.0 3.8 ± 2.9 0.06

LH (IU/L) 0.6 ± 0.5 1.0 ± 0.4 0.7 ± 0.5 0.2
FSH (IU/L) 0.6 ± 0.8 1 ± 0.8 0.9 ± 0.8 0.8

TT (nmol/L) 0.9 ± 2.0 0.2 ± 0.1 0.8 ± 1.8 0.2

Notes: Normal values for males were LH =1.5 to 9.3 IU/L, FSH =1.4 to 18.1 IU/L, and TT =13.4 to 23.6 nmol/L. The detection limit for LH was 0.2 to 250IU/L, for FSH was 
0.1 to 200IU/L, and for TT was 0.1 to 222 nmol/L.
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However, the improvement of semen parameters is contro-
versial. A number of randomised controlled clinical trials 
suggested that CC does not change the semen parameters.15 

Some reports have suggested that CC improves sperm count 
and pregnancy rate.14,16,17 In our study, the subjects were 
patients with MHH whose spermatogenesis had not occurred, 
and thus, increasing hormone levels was an important goal 
for these patients.

In the present study, we aimed to assess the efficacy of 
combined therapy (CC + hCG) in spermatogenesis. We 
conducted this study to find out if adding CC to hCG 
treatment would be beneficial. Objectively, we found that 
such a combination of hCG + CC was effective in restor-
ing normal hormone secretion, especially testosterone 
serum levels, after 12 months. The effect of stimulating 
sperm production with hCG + CC in our study after 12 

Table 2 Features Changes Before and After Treatment

Features Group First Visit X ± SD; Min- 
Max

6 Months After Treatment 
X ± SD; Min-Max

12 Months After Treatment 
X ± SD; Min-Max

p-value

Height Total HH 159.1 ± 13.1 (137–184) 160.2 ± 12.9 (137–184) 162.1 ± 11.9 (142–184) < 0.001
Partial HH 168 ± 5.3 (162–172) 168.7 ± 4.2 (164–172) 168.7 ± 4.2 (164–172) 0.4226

All 160.5 ± 12.5 (137–184) 161.5 ± 12.3 (137–184) 163.1 ± 11.3 (142–184) < 0.001

Penis Length Total HH 7.4 ± 1.9 (5–12.7) 9.6 ± 1.4 (7–12.7) 10.7 ± 0.9 (9–12.7) < 0.001
Partial HH 11.2 ± 1.1 (10–12) 11.57 ± 0.5 (11–12) 11.9 ± 0.2 (11.7–12) 0.4226
All 8 ± 2.3 (5–12.7) 9.91 ± 1.4 (7–12.7) 10.86 ± 0.9 (9–12.7) < 0.001

Testicular 
Volume

Total HH 2.8 ± 1.5 (1–6) 3.5 ± 1.6 (1–6) 5.5 ± 1.8 (2–8) < 0.001
Partial HH 9 ± 3 (6–12) 10 ± 2 (8–12) 10 ± 2 (8–12) 0.2254

All 3.8 ± 2.9 (1–12) 4.5 ± 2.9 (1–12) 6.2 ± 2.4 (2–12) < 0.001

Testosterone 

Level

Total HH 0.9 ± 2 (0.08–8.2) 17.9 ± 6.01 (12.1–34.1) 19.4 ± 5.6 (12.2–33) < 0.001
Partial HH 0.2 ± 0.1 (0.08–0.3) 17.9 ± 6.1 (13.5–22.2) 20.7 ± 6.3 (15.6–27.8) 0.03
All 0.76 ± 1.84 (0.08–8.2) 17.9 ± 6.07 (12.1–34.1) 19.6 ± 5.6 (12.2–33) < 0.001

Figure 2 Penis length and testicular volume. (blueline: partial HH, redline: total HH).
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months was 9 (47.4%).This was considerably low, because 
the follow-up time in our study was not long enough. 
Indeed, in Vietnam, detection is often late for men who 
are infertile due to secondary hypogonadism, and the 
treatment is often long and difficult, resulting in high 
costs and failed results. Couples desire to have children 
as soon as possible. In some cases in our study, when no 
sperm was found in the semen after 12 months, the couple 
refused the subsequent treatment, instead switching to an 
alternative regimen and accepting donor sperm for the next 
steps. With early sperm production time and 6 months 
follow-up period, Lin et al reported that GnRH infused 
subcutaneously was a preferred method than the combina-
tion of hCG and human menopausal gonadotropin.18 In 
our study, we did not have a control group, but we used 
CC, which has been proven as effective in improving the 
sperm count, sperm motility and the morphology of the 
sperms (to a certain extent).19 It effectively led to 
spermatogenesis.

In our study, spermatogenesis differed between the two 
subgroups of MHH. The rate of sperm appearance in the 
semen of the total MHH group was 7/16 (43.75%), 
whereas this was 100% in the partial MHH group. These 
results were in line with those obtained by a study showing 
that hCG can complete the spermatogenesis in men with 
partial gonadotropin deficiency.20 No difference in hormo-
nal profile was found between the two groups but the 
differences in height, penis length and testicular volume 

were statistically significant, showing that we can use 
clinical evaluation to predict the success rate as in some 
previous studies, in which the response to hCG of patients 
with MHH was predicted (especially in terms of the testi-
cular volume).20,21 In our study, the testicular volume of 
most unsuccessful cases ranged from 1 mL to 2 mL. 
Larger testicular volume was a useful prognostic indicator 
of response and was a predictor of fertility outcome.22 The 
quality of sperm recovered in our study was low with 7/9 
(77.7%) showing deformed morphology. There were two 
cases with normal morphology, but they differed in etiol-
ogy, concentration and motility.

In our study, one special patient was classified into the 
total MHH group even if he had puberty symptoms 
(Tanner 3) at initial evaluation, ie, Tanner 2 according to 
the testicular volume (5 mL) and Tanner 4 according to the 

Table 3 The Appearance of Sperm in Semen

Sperm 
Appearance 
Group

After 3 
Months 
N (%)

After 6 
Months 
N (%)

After 9 
Months 
N (%)

After 12 
Months 
N (%)

Total HH 
(n=16)

0 (0%) 2 (12.5%) 4 (25%) 6 (37.5%)

Partial HH 
(n=3)

2 (66.7%) 3 (100%) 3 (100%) 3 (100%)

All (n=19) 2 (10.5%) 5 (11.1%) 7 (11.1%) 9 (47.4%)

Figure 3 Testosterone level. (blueline: partial HH, redline: total HH).
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hair distribution, because he had been using testosterone 
therapy for 12 consecutive years. Sperm appeared in his 
semen after 13 months of follow-up.

In accordance with spermatogenesis, secondary sex 
characteristics also developed. After treatment, a steadily 
increasing trend with statistically significance in height, 
penis length and testicular volume was observed in the 
total MHH group in particular. However, such a trend was 
not shown in the partial MHH group. We also noted that 
the oldest person (37 years old) was still growing (up to 
5 cm). Moreover, the tallest height reached (up to 8 cm) 
was observed in a 24-year-old patient. Testicular volume 
was increased by about two times after 12 months. Our 
therapy increased serum testosterone level, which in turn 
induced and maintained secondary sex characteristics and 
also improved the quality of life and well-being, especially 
in patients aiming to become fertile.23

Testosterone level increased by approximately 25 times 
(mean) and was at a normal range at 12 months after 
treatment. Mean TT level was 0.76 ± 1.84 nmol/mL (at 
baseline), which increased to 17.9 ± 6.07 nmol/mL at 6 
months after treatment and to 19.6 ± 5.6 nmol/mL after 12 
months of treatment. Testosterone level increased quickly 
and was maintained after 12 months of treatment with the 
combination of hCG and CC. Such combination therapy 
was effective for normalising testosterone level. When the 
testosterone level became normal, the development of sex 
characteristics was enhanced. Gonadotropin normalised 
testosterone level; spermatogenesis began even without 
the use of exogenous testosterone.

The most important issue when using hCG to treat 
MHH and to achieve the desired outcomes was the dose 
and duration of treatment.24 In the present study, the group 
was treated with CC at 25 mg daily and hCG at an average 
dose of 5000 IU administered twice weekly (i.m. or s.c.). 
To support endogenous testosterone production for the 
period of infertility treatment, hCG treatment can be admi-
nistered at the appropriate dosage to prevent serum FSH 
level suppression.25 In this situation, through a negative 
feedback mechanism, CC supported the effect of hCG and 
optimised the treatment.

The hormone hCG induces testosterone production by 
stimulating Leydig cells directly. Its effect is similar to that 
of LH, but its elimination half-life is longer than that of 
LH, thereby avoiding the need for daily injections. The 
level of testicular testosterone increased, thereby inducing 
the onset of spermatogenesis21,26 and stimulating Sertoli 
cell maturation and proliferation.21,27 Kobori et al reported 
that by using hCG, spermatogenesis was restored in five of 
the seven patients with adult-onset idiopathic hypogona-
dotropic hypogonadism.28 FSH was not considered for 
MHH treatment because the role of FSH in stimulating 
spermatogenesis is not fully adequate and need further 
studies.21,29 Thus, using FSH alone as initial therapy did 
not show a good outcome.29 In addition, FSH treatment is 
expensive and is not appropriate for developing countries 
like Vietnam.

CC is an orally active nonsteroidal agent distantly 
related to diethylstilboestrol.30 CC induces the Leydig 
cells in the testes to produce testosterone, which together 

Table 4 Characteristics of Sperm

Code Etiology Concentration (10^6/mL) PR (%) Sperm Morphology (%)

HH03 Hypopituitarism 3 4 <1

HH08 Hypopituitarism 3 8 <1

HH09 Hypopituitarism 4 10 <1

HH10 Pituitary adenoma 0.1 5 1

HH11 Kallmann syndrome 24 16 1

HH13 Hypopituitarism 4 8 <1

HH14 Kallmann syndrome 1 13 <1

HH16 Pituitary adenoma (after 4 times surgery) 2 5 <1

HH18 Hypopituitarism 4 5 <1

Mean 5 8 <1

Abbreviations: HH, hypogonadotropic hypogonadism, PR-progressive motility.
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with FSH induces spermatogenesis.19 Moreover, masculi-
nisation of the brain during development and maintenance 
of sexual behaviour in adult males were also noted in 
rats31 when CC was administered. Published data sug-
gested that CC may be an appropriate alternative treatment 
for male hypogonadism, because it is safe, cheap and 
effective for improving serum testosterone levels in men 
who wish to preserve their fertility.8,9 Da Ros et al con-
cluded that CC should be considered as a therapy for men 
with symptomatic hypogonadism.32 However, few studies 
have investigated the use of CC in MHH treatment. 
Available data suggested that clomiphene is an efficient 
and convenient alternative to testosterone replacement 
therapy in a substantial subset of patients with late-onset 
hypogonadotropic hypogonadism (at 6–8 weeks following 
initiation of treatment).33 Our study supported these results 
with the use of 25 mg CC combined with hCG in the 
treatment of MHH. As the same effect of hCG, a daily 
dose of 25 mg CC could given the contribution that 
resulted in increased post-treatment testosterone levels 
and improvement of the quality of life. Moreover, using 
CC also has economic benefits. Taylor and Levine found 
that CC was a less expensive option with minor side 
effects for men with hypogonadism.30 In addition, it had 
no effect on the change of prostate-specific antigen or 
haematocrit values34 thereby helping us evaluate the side 
effect of hCG23 with minimal bias.

Studies have investigated the side effects of CC med-
ication. Side effects of the drug include headache, dizzi-
ness, gynecomastia and exacerbation of mental illness. 
However, according to this study, CC is generally consid-
ered to be safe and well-tolerated.11 Side effects of hCG 
are reportedly mild even with prolonged use and high 
doses. Some side effects include the following: headache; 
feeling restless or irritable; mild swelling or water weight 
gain; depression; feeling tired; breast tenderness or swel-
ling; pain; hypertension; polycythaemia; increased haema-
tocrit; and acne. To avoid these side effects, we used 
a combination of hCG and CC to reduce the dose of 
hCG and increase the effectiveness of the treatment. In 
our study, 19 patients with MHH did not report any drug 
side effects.

hCG and/or CC treatments protect the testis.35 The 
effectiveness of hCG alone or in combination with CC 
has been reported.36 The combination of hCG + CC is 
a safe, low-cost and effective treatment that can be used to 
preserve fertility capacity. We have not been able to 
demonstrate that the dose of hCG is reduced in the 

combination of CC and hCG due to the small and rare 
number of samples. Further studies are required to evalu-
ate a larger population. Society should focus on patients 
with hypogonadism who need access to healthcare earlier, 
because monitoring the impact of the condition on long- 
term health and psychosocial function is necessary.

Limitation
The main limitation of the present study was that we did 
not have a control group. This was considered impossible, 
because all the enrolled participants wished to maintain 
their fertility.

Conclusion
In conclusion, a combination of hCG and CC may be an 
option for MHH patients who desired to restore their 
fertility. After 12 months, 52.63% of patients showed the 
restoration of spermatogenesis, and spermatozoa appeared 
in semen. Testosterone level increased by approximately 
25 times by mean and was in the normal range at 12 
months after treatment. Secondary sexual characteristics 
improved significantly, especially the increase in body 
height and penile length, even in the patients over 18 
years old. This therapy was considered safe because no 
adverse event was noted.

Abbreviations
MHH, male hypogonadotropic hypogonadism; total HH, 
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hypogonadotropic hypogonadism; CC, clomiphene citrate; 
hCG, human chorionic gonadotropin.
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