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ABSTRACT
Objective: To compare human menopausal gonadotropin (hMG) and recombinant follicle-stimulating hor-
mone (rFSH) with respect to successful spermatogenesis and pregnancy outcomes in patients with congeni-
tal hypogonadotropic hypogonadism (CHH).

Material and methods: This retrospective study included a total of 112 male patients with CHH. Of these, 
70 were to receive treatment with hMG and 42 with rFSH following the hCG administration.

Results: The average age at diagnosis was 27.9 (range, 15–51) years. The baseline luteinizing hormone 
(LH), follicle-stimulating hormone (FSH), and testosterone levels were 0.53±0.77 IU/L, 0.63±0.61 IU/L, and 
1.10±1.90 ng/dL, respectively. Following the combined hormonal treatment, 85.7% (96/112) of patients had 
sperm detected in ejaculate samples. In the hMG group, the mean baseline of a testicular size was slightly 
lower than in the rFSH group (5.0±3.5 mL and 5.3±3.9 mL), whereas these differences were not statistically 
significant (p=0.364). The mean baseline age, level of FSH, LH, and testosterone also showed no significant 
difference between the two treatment options. The rate of successful spermatogenesis was similar (85.7%) 
in both groups, while the pregnancy rates of patients who underwent hMG and rFSH treatments were 38.6% 
(n=27) and 51.2% (n=21); however, these differences were not statistically significant (p=0.314). No patients 
developed severe effects during the treatment period.

Conclusion: Successful spermatogenesis and pregnancy rates with hMG and rFSH are similar.
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Introduction

A normal development of fertility capacity re-
quires the pulsatile secretion of gonadotropin-
releasing hormone (GnRH) from the hypothal-
amus, which also stimulates the synthesis of 
gonadotropins [luteinizing hormone (LH), folli-
cle-stimulating hormone (FSH)] from the anteri-
or pituitary gland.[1] The failure of gonadotropin 
secretion results in clinical hypogonadotropic 
hypogonadism (HH). Regardless of its etiology, 
HH is one of the few causes of male infertility 
treatable with hormone replacement therapy. In 
fact, there have been several clinical studies in 
which patients receiving gonadotropin therapy 
develop secondary sexual characteristics, sper-
matogenesis, and testicular enlargement.[2,3]

The administration of LH combined with FSH 
has been successfully used in treating patients 
with HH. A previous commercial preparation 
of FSH for therapeutic use was derived from 
the urine of postmenopausal women that was 
labeled human menopausal gonadotropin 
(hMG).[4] The hMG containing both LH and 
FSH activity has been widely used since the 
1960s. Over the last several decades, a recom-
binant form of human FSH (rFSH) has been 
used, instead of urinary human menopausal go-
nadotropin, after the development of recombi-
nant DNA technology. In 1995, follitropin alfa 
was licensed for clinical use in the European 
Union as the first rFSH because it demonstrat-
ed pure FSH activity in contrast to hMG. De-
spite the LH activity, hMG does not maintain 
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the Leydig cell function, as well as successful spermatogenesis; 
therefore, its use in combination with hCG is required to achieve 
spermatogenesis in patients with HH.[5]

According to the literature, several clinical studies have inves-
tigated the effect of gonadotropins on spermatogenesis in men 
with HH.[6] However, to the best of our knowledge, there are 
no comparative studies considering the efficacy of the urine-
derived or recombinant FSH on the treatment of male HH. In 
female patients, data show no advantage of recombinant FSH 
over urinary gonadotropins (urinary FSH and hMG combined) 
in terms of pregnancy rate per started cycle in female patients 
who underwent ovarian hyperstimulation.[7] However, urinary 
gonadotropins are more cost-effective than rFSH per ongoing 
pregnancy, but rFSH is associated with lower immunologic re-
actions in contrast to hMG.[8,9]

In clinical practice, the traditional treatment protocol includes 
the administration of hCG (1000–1500 IU) and FSH (75–150 
IU), both 2–3 times per week.[10] There is no ideal pharmaceuti-
cal dosage of HH treatment in the literature. Studies on this topic 
lack the necessary patient population due to the low incidence of 
the disease and heterogeneity of the treatment options; therefore, 
a gold standard medical treatment remains to be determined. 
The aim of this study was to compare the efficacy of rFSH ver-
sus hMG for successful spermatogenesis and spontaneous preg-
nancy in 112 patients diagnosed with HH.

Material and methods

A total of 112 azoospermic patients diagnosed with congenital 
hypogonadotropic hypogonadism (CHH) were included in this 
retrospective study. The diagnosis of CHH included physical 
examination, low testosterone levels with low/inappropriately 
normal FSH/LH values, normal prolactin levels, and azoosper-
mia. Anatomical hypophysis lesions shown by magnetic reso-
nance imaging were an exclusion criterion. Patients did not 
undergo genetic testing for diagnosed Kallmann syndrome or 
normosmic idiopathic hypogonadotropic hypogonadism. Clin-
ical findings, including testicular volumes, a history of unde-
scended testis, and medical and family histories, were recorded 
on enrollment. Average values of both testicular volumes were 
recorded via a Prader orchidometer (ASSI, Westbury, NY, 
USA). Semen samples were obtained via masturbation with vi-
sual erotic stimulation at the hospital. All semen samples were 
analyzed in the andrology laboratory according to the criteria 
of the World Health Organization laboratory manual for the ex-
amination and processing of human semen from 1999 (before 
2010) and 2010 (after 2010).[11] Patients diagnosed with CHH 
were administered LH and FSH analogs as hormone replace-
ment therapy.

The study was conducted in accordance with the principles of 
the Declaration of Helsinki and approved by the Institutional 
Review Board (IRB) of Istanbul University, Istanbul Medical 
Faculty, and informed consent was waived for this retrospective 
study. 

Treatment protocol
Urine-derived gonadotrophin therapy, which had been in use 
until 2010, was changed to a recombinant form. Intramuscular 
hCG treatment started with a dose of 1500 IU (twice per week) 
and adjusted according to testosterone levels and testicular de-
velopment over 6 months. If the patient remained azoospermic 
at the end of 6 months, the FSH treatment (75–150 IU, twice 
per week) was added to the regime. Target FSH levels of 4–6 IU 
were achieved by the FSH dose adjustments. The follow-up pro-
tocol included the quarterly assessment of semen and FSH and 
testosterone levels. The recombinant forms of FSH were Gonal 
F (Merck-Serono, Geneva, Switzerland), and the urine forms of 
FSH were Menogon (Ferring, GmbH, Kiel, Germany).

Statistical analyzes
The Statistical Package of Social Sciences for Windows Ver-
sion 20 (IBM Corp., Armonk, NY, USA) was used for statis-
tical analyzes. We divided patients into two groups based on 
the treatment options. Categorical variables were presented as 
numbers and percentages and compared using the chi-squared 
test. Continuous variables were presented as means and standard 
deviations and compared using the independent sample t-test. 
Dependent variables were examined by paired samples t-test. 
Statistical significance was considered when the two-tailed val-
ue of p<0.05.

Results

A total of 112 azoospermic CHH patients were treated with 
hMG (hMG group, n=70 patients) or rFSH (rFSH group, n=42 
patients) following the hCG administration. The average age 
at diagnosis of these patients was 27.9 (range, 15–51) years. 
The baseline LH, FSH, and testosterone levels were 0.53±0.77 
IU/L, 0.63±0.61 IU/L, and 1.10±1.90 ng/dL, respectively. Fif-
teen patients (13.4%) had a history of cryptorchidism. The mean 
baseline testicular size was 5.16±2.43 mL lower than the nor-
mal expected testicular size. Following the combined hormonal 
treatment, 85.7% (96/112) of patients had sperm detected in 
ejaculate samples.

Patients were divided into two groups according to the treat-
ment options (hMG or rFSH); the mean baseline of testicular 
size of patients treated with hMG and rFSH was 5.0±3.5 mL and 
5.3±3.9 mL, respectively. However, these differences were not 
statistically significant (p=0.364). For the mean baseline age, 
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and the level of FSH, LH, and testosterone, there was no signifi-
cant difference between the two treatment options. Furthermore, 
the number of patients with undescended testes showed no sig-
nificant difference (p=0.780).

The rate of successful spermatogenesis in both groups was simi-
lar (85.7%), while the pregnancy rates of women whose partners 
underwent hMG and rFSH treatments were 38.6% (n=27) and 
51.2 (n=21); however, these differences were not statistically 
significant (p=0.314) (Table 1).

When patients who had a history of undescended testes were 
evaluated, the rate of successful spermatogenesis was 73.3% 
(11/15). While 5 of these patients used recombinant FSH, the 
reminder used urinary FSH. The rate of successful spermatogen-
esis was 70% (7/10) in the urine FSH group and 80% (4/5) in 
the recombinant group. This difference was not statistically sig-
nificant (p>0.05). According to the safety evaluation, no patients 
developed severe effects during the treatment period.

Discussion

The LH+FSH combination is an effective therapy for restoring 
spermatogenesis in male patients with gonadotrophin deficien-
cy. In this retrospective study, we investigated the efficacy and 
safety of rFSH vs hMG gonadotropin therapy for the restoration 
of spermatogenesis and pregnancy outcome in 112 patients with 
HH. In addition, the potential effect of baseline factors on treat-
ment outcomes was also investigated. Approximately, 85.7% 
(96/112) of the patients had detectable sperm in ejaculates dur-
ing treatment. Dwyer et al.[12] and the European Metrodin HP 

Study Group reported that the FSH/hCG treatment induced sper-
matogenesis in 84% and 89.3% of patients with HH, respective-
ly.[13] In addition, Efesoy et al.[14] reported that successful sper-
matogenesis was provided with combined hCG+recombinant 
FSH in 15 of 21 (71.4%) patients with HH. In a meta-analysis 
of 30 studies by Rastrelli et al.[15], the overall success rate of 
gonadotropin therapy in gonadotrophin-deficient male patients 
was 75% (range, 69%–81%).

Cryptorchidism is a common anomaly of male genitalia, estimat-
ed to affect 2%–4% of full-term male infants, and is a significant 
prognostic factor for fertility in both the general population and 
HH patients. A history of undescended testes almost always neg-
atively affects the restoration of sperm in patients with HH.[16] 
In this study, we found that HH patients with cryptorchidism 
had a lower probability of achieving spermatogenesis. However, 
both urinary and recombinant FSH showed a similar outcome in 
terms of spermatogenesis.

Recombinant FSH and hMG are the gonadotrophin products 
used most widely to induce spermatogenesis in male patients 
with HH. Before the availability of recombinant FSH on the 
market and highly purified FSH and hMG were the sources of 
exogenous FSH activity. While hMG contains both the LH and 
FSH activity, the amount of its LH activity is low.[17] Despite the 
recombinant production of simple proteins, FSH needs glyco-
sylation for the highest biological activity during recombinant 
technology. Recombinant human FSH was produced by geneti-
cally engineered mammalian cells (Chinese hamster ovary). On 
the other hand, urine collection is not required for the production 
of rFSH.[18]
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Table 1. Comparison of patients treated with hMG and rFSH
 hMN rFSH p

Number of patients 70 42 

Age (year)* 27.7±6.5 28.4±7.0 0.538

Undescended testis 10 (14.3%) 5 (12.2%) 0.780

Testicular size (mL)* 5.0±3.5 5.3±3.9 0.364

Baseline FSH (IU/L)* 0.60±0.59 0.67±0.65 0.542

Baseline LH (IU/L)* 0.51±0.92 0.54±0.59 0.596

Baseline testosterone (ng/dL)* 1.14±2.16 1.03±1.42 0.787

Successful spermatogenesis (%) 60 (85.7%) 36 (85.7%) 1

The mean FSH levels at the time of first sperm detection (IU/L)* 3.39±2.23 3.20±2.08 0.791

The mean testosterone levels at the time of first sperm detection (ng/dL)* 8.62±3.51 7.54±3.68 0.177

The mean time for the first appearance of sperm (months)* 8.9±7.5 8.3±8.3 0.826

Pregnancy (%) 27 (38.6%) 21 (51.2%) 0.914

*mean±standard deviation. Normal range: FSH (1.5–12.4 IU/L); testosterone (2.18–9.06 ng/dL); LH (1.7–8.6 IU/L). FSH: follicle‐stimulating hormone; LH: luteinizing 
hormone; HMG: human menopausal gonadotropin; rFSH: recombinant form of human FSH



There have been numerous studies comparing rFSH and urinary 
gonadotrophin administered in female patients who underwent 
assisted reproduction treatment;[19] however, to the best of our 
knowledge, this is the first clinical study carried out to compare 
rFSH and hMG in male patients with HH. In the present study, 
comparing rFSH versus hMG overall did not result in any dif-
ference in successful spermatogenesis, pregnancy outcome, and 
any of the other outcomes, including time to first sperm appear-
ance in the ejaculate. In female patients who underwent IVF/
ICS, the Cochrane database included 42 trials in a total of 9606 
couples. They showed that there were no differences between 
rFSH with urinary gonadotrophins in terms of the live birth rate 
or any of the other outcomes.[7]

A meta-analysis of 35 studies by Rastrelli et al.[15] evaluated 20 ar-
ticles measuring the efficacy of urinary FSH, 10 articles measuring 
recombinant FSH, and 5 articles measuring highly purified FSH for 
patients with CHH. They showed that the rate of sperm appearance 
in the ejaculate was 77%, 81%, and 84% for patients who underwent 
urinary, highly purified, and recombinant FSH, respectively. These 
differences were not statistically significant. They also showed that 
there were no differences between the two FSH options in terms of 
sperm concentration and pregnancy outcomes. In addition, Rastrelli 
et al.[15] mentioned that urinary-derived preparations have an advan-
tage according to the cost analysis.

The cost-effectiveness analysis of both treatments may be an im-
portant factor in daily clinical preference. The main limitations 
of the study are retrospective in nature and lack a comparative 
cost-effectiveness calculation.

In conclusion, the current medical approach for male patients 
with HH provides spermatogenesis successful enough for the 
achievement of pregnancy. The patients can achieve success-
ful spermatogenesis via either rFSH or hMG, and there is no 
difference in outcomes between the two treatment regimes. 
However, using urinary FSH may be a more cost-effective 
treatment option than the recombinant form. Randomized 
controlled trials with greater patient numbers are required for 
future studies.
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