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Abstract: Hypogonadism among men desiring fertility preservation presents a unique challenge to
physicians. Over the past decade the number of younger men with hypogonadism has increased dramatically.
These men are often treated with testosterone replacement therapy (TRT) which can result in azoospermia
and potentially infertility. Human chorionic gonadotropin (hCG) therapy can help re-establish or maintain
spermatogenesis in hypogonadal men. We review the indications, and discuss the current evidence for the
role of hCG in men with hypogonadisms.
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Introduction
The importance of the therapeutic human chorionic
gonadotropin (hCG) treatment has grown tremendously
over the last couple decades due to an exponential increase
in the prevalence of hypogonadism in younger men and
the use of anabolic androgenic steroids (AAS). From 2001
to 2011 men on testosterone replacement therapy (TRT)
increased three fold overall and 4 times more among men
aged 40–49 (1). The overall prevalence of hypogonadism
in American men is 7% in men younger than 40 years
and 38% in men over the age of 45 (2,3). The use of
AAS has been found to be as high as 3 million amongst
American men (3) and have a life time of prevalence use of
3.0% to 4.2% (4). This increase has occurred along with
steady increase in age of paternity (5) creating an evolving
challenge of treating hypogonadism and preserving fertility.
Luteinizing hormone (LH) in the male is produced by
the anterior pituitary in response to pulsatile secretion
of gonadotropic releasing hormone (GnRH) from the
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hypothalamus. It acts on Leydig cells in the testicles
promoting the production of testosterone. In men with
hypogonadotropic hypogonadism (HH), or men with
decreased LH secondary to exogenous testosterone use,
the lack of LH results in severely decreased intratesticular
testosterone levels. Without intratesticular testosterone
spermatogenesis is impaired, and by replacing lost LH
production with hCG, spermatogenesis can be restored by
restoring adequate levels of intratesticular testosterone.
hCG has also found a prominent role in treating
endocrine failure of the testicle in men with anabolic steroid
induced hypogonadism. These men have lost the ability to
produce their own testosterone and hCG has been indicated
as a part of an algorithm to help recover endogenous
testosterone production (6).
Finally, hCG has also been used to reduce some of the
side effects of TRT, mainly preventing testicular atrophy
and helping maintain response to TRT by “cycling off”
TRT with a periodic replacement of therapy with hCG.
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Pharmacology of hCG
hCG most prominent role in physiology is in that of
maintaining early pregnancy. It is named from the Latin
word chordata, meaning after birth, since it is primarily
produced by the placenta. The first recognition of hCG as
a gonadotropin was observed when human placental tissue
was transplanted in rabbits and induced ovulation (7-9).
hCG is a hormone comprising of an α and a β-subunit.
hCG and LH share an identical α-subunit. hCG differs from
LH in that its β-subunit has a highly glycosylated 24 amino
acid tail. The side chain increases the receptor activity and
slows the metabolism of hCG as compared to LH. This
results in a half-life of 36 hours for hCG compared to 30
minutes for LH. The characteristics of sharing a receptor,
having increased receptor activity, and a longer half-life make
hCG an ideal pharmacological analog to LH.
Indications for hCG in combination with TRT
Preserving spermatogenesis with TRT
Exogenous steroid use impairs spermatogenesis by
promoting negative feedback on both the hypothalamus
and pituitary gland. This reduces the pulsatile secretion of
GnRH and LH respectively. The loss of LH secretion shuts
down the production of testosterone by Leydig cells which
in turn significantly reduces intratesticular testosterone
levels. This altering of the hypothalamus-pituitary-gonadal
(HPG) axis and drop of intratesticular testosterone can lead
to azoospermia within 10 weeks of starting TRT (10). Even
more alarming is the fact that up to 10% of men can remain
azoospermic after the cessation of TRT.
hCG therapy can help preserve spermatogenesis in men
undergoing TRT by maintaining intratesticular testosterone
levels. It was has been shown that follicle stimulating
hormone (FSH) alone cannot initiate or maintain
spermatogenesis in hypogonadal (11) men leading to the
discovery of the importance of intratesticular testosterone
in spermatogenesis. In healthy eugonadal men selected
to undergo TRT it was shown that their intratesticular
testosterone levels dropped by 94%. However, in those
who received 250 IU SC every other day along with TRT
their intratesticular testosterone levels only dropped 7%.
Additionally, in men who received TRT and 500 IU of hCG
every other day an increase in intratesticular testosterone by
26% was observed (12). This proved that co-administering
low dose hCG could maintain intratesticular testosterone in
those undergoing TRT. It was later shown that not only is
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intratesticular testosterone increased with co-administration
hCG but spermatogenesis is preserved as well at one year
follow up (13). These studies proved that by concomitant
hCG administration with TRT spermatogenesis and thus
potentially fertility could be preserved.
Based off this evidence an algorithm was suggested for the
simultaneous treatment of hypogonadism and preservation
of fertility (14). All men wishing to preserve fertility while
on TRT should have a baseline semen analysis (SA). Next it
is important to determine the appropriate dosing regimen
of hCG based off the timeline for desired pregnancy. For
men who wish to obtain pregnancy within six months it was
suggested to discontinue TRT and start 3,000 IU of hCG
intramuscular, or subcutaneous every other day. SA should
then be performed every two months. Clomiphene citrate
25–50 mg PO daily can be added or omitted to promote FSH
production (15). We suggest including of clomiphene citrate
in all men who are already oligospermic or azoospermic. It
can be omitted in men who are initiating TRT and hCG
simultaneously and have normal semen parameters.
If Semen parameters fail to improve and FSH remains
low, Gonal-f (recombinant FSH) 75 IU every other day can
be added. In men who desire pregnancy within 6–12 months
TRT can be continued with co-administration of 500 IU
of HCG every other day ± clomiphene citrate can be used.
When planning for pregnancy in greater than 12 months
TRT should be cycled off every six months replaced by a
four-week cycle of 3,000 IU of hCG every other day. For
men who do not desire to preserve fertility testicular size
can me maintained while undergoing TRT with 1,500 IU of
HCG given weekly. Which is enough to maintain pre-TRT
levels of intratesticular Testosterone (11). Table 1 summarizes
recommendations for preserving spermatogenesis in men on
TRT (16).
Use of hCG for recovery of spermatogenesis in
men using anabolic steroids
While spontaneous recovery of spermatogenesis can occur
with the cessation of TRT or AAS use alone, it can take
several months to years. Median times for spermatogenesis
to recover to thresholds of 20, 10, and 3 million per mL
were 3.4, 3.0 and 2.5 months respectively. Sixty-seven
percent of men recovered to a sperm concentrations of
20 million per mL within 6 months however some men
took up to two years (17). The length of time to recovery
of spermatogenesis is often too long for many patients
who desire fertility. For these men hCG based treatments
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Table 1 Summary of recommendations for maintenance of
spermatogenesis with TRT or AAS use
Timing of desired
Treatment recommendation
pregnancy
<6 months

Stop TRT/AAS
Start 3,000 IU hCG every other day ±
clomiphene citrate 25 mg oral daily
Semen analysis every 2 months
No FSH response: discontinue clomiphene
and add rhFSH 75 IU every other day

6–12 months

Continue TRT
Start 500 IU hCG every other day ±
clomiphene citrate 25 mg oral daily

>12 months

Continue TRT
Cycle off TRT/AAS every 6 months with a
4-week cycle of 3,000 IU hCG every other day

TRT, testosterone replacement therapy; AAS, anabolic
androgenic steroids; hCG, human chorionic gonadotropin; FSH,
follicle stimulating hormone; rhFSH, recombinant human FSH.

have been used to induce spermatogenesis sooner. A review
performed showed that most treatment regimens consist
of starting with hCG only doses of 1,500 to 5,000 IU
2–3 times per week for three to six months and then adding
recombinant FSH in doses of 75 to 400 IUs 2–3 times
per week in men who did not regain spermatogenesis on
hCG alone (18). Specifically, a multi-institutional study
showed that azoospermic or severely oligospermic men
who had previously used TRT and treated with hCG
3,000 IU every other day supplemented with either
anastrozole, clomiphene citrate, FSH or tamoxifen were
able to regain spermatogenesis to a concentration of
22 million per mL with mean time of 4 months (15).
A proposed algorithm consists of stopping testosterone
use and obtaining baseline SA, and hormones (FSH, LH,
T, estradiol). It is important to consider cryopreservation
at any point the patient is found to have improved to
oligospermic counts during treatment. Treatment should
be initiated with hCG 2,000 IU every other day and
clomiphene citrate 50 mg PO every other day. After
3 months SA and hormones should be repeated. If estradiol
is high, then anastrozole 1 mg PO twice weekly can be
added. If azoospermia or severe oligospermia persist
then FSH 75 IU every other day should be added. If
the next SA at three months has persistent azoospermia,
then testicular sperm extraction (TESE)/micro TESE

© Translational Andrology and Urology. All rights reserved.

should be considered. Figure 1 contains a summary of
recommendations for initiating spermatogenesis in men
using AAS or TRT (16).
Use of hCG in men with HH
HH can be caused by congenital GnRH deficiency that
can be classified as Kallmann’s syndrome and normosmic
idiopathic hypogonadotropic hypogonadism (IHH). HH
occurs with an estimated prevalence that ranges from
1:10,000 to 1:86,000 individuals (19). Rarely HH can be
caused by hemochromatosis, and sarcoidosis of the pituitary,
or other lesions to the HPG axis. These lesions include
pituitary adenomas and other central nervous system
tumors. While less prevalent, the impact of hCG therapy is
just as great, as these men were once deemed infertile and
now can regain spermatogenesis with hCG therapy.
While HH is far less common these men can successfully
regain fertility with treatments similar to that for
hypogonadal men. Formerly GnRH infusion pumps were
used to deliver a pulsatile release of GnRH. This method
of therapy has fallen out of favor primarily due to cost and
the inconvenience of having to wear a pump. Also this
type of therapy requires a functioning pituitary on which
GnRH can act and therefore it will only be helpful in men
who have HH secondary to hypothalamic failure only. This
has resulted in the primary use of gonadotropins to treat
infertility in men with HH as it has been shown to induce
spermatogenesis (20). The regimens used to treat men
with HH usually consist of hCG 1,500–2,000 IU 2–3 times
weekly to achieve at testosterone level within the normal
range. If this alone fails to induce spermatogenesis within
4–6 months FSH 75 IU SC every other day can be added (21).
It is important to note that it can take up to 2 years on this
regimen to reach maximum sperm production. Factors
that can predict higher rate of response to therapy include
larger baseline testicular size, postpubertal onset of HH,
and low body mass index (19). An important omission in the
treatment of men with HH is to not use clomiphene citrate
as it will have no effect with non-functioning hypothalamus.
Use of hCG to promote spermatogenesis in men
with infertility
hCG also has been shown to have a role in hormonally
optimizing men with non-obstructive azoospermia to
improve sperm retrieval. A multicenter study demonstrated
that increasing FSH by 1.5 times it initial level and
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Steroid induced hypogonadotropism and infertility
History of testosterone supplementation
actively trying to conceive
STOP testosterone use
Baseline SA and T, LH, FSH, estradiol
Azoospermia/severe oligospermia
FSH, LH low/undetectable

If oligospermia, cryopreserve

hCG 2,000 IU QOD and
Clomid 50 mg QOD for 3 months
At 3 months: check SA, FSH, LH, T, estradiol
If oligospermia, cryopreserve

Persistent azoospermia/severe
oligospermia FSH low/undetectable

If estradiol high add anastrozole 1 mg twice weekly

FSH 75 IU QOD for 3 months
Continue: hCG 2,000 IU QOD, STOP: clomid
Repeat SA/hormones at 3 months, if present azoospermia consider TESE/microTESE

Figure 1 Algorithm for the treatment of steroid induced infertility. SA, semen analysis; T, testosterone; LH, luteinizing hormone; FSH,
follicle stimulating hormone; hCG, human chorionic gonadotropin; TESE, testicular sperm extraction.

testosterone to 600–800 ng/dL increased chances of sperm
in the ejaculate or in sperm retrieval at the time of TESE.
Patients were treated with clomiphene citrate, and in men
who did not have increased LH or testosterone levels hCG
was added to their treatment regimen at a dose of 5,000 IU
weekly. Men who failed to have an increase in FSH were
also given human menopausal hormone. Overall 11% men
were able to have sperm in the ejaculate and the rate of
successful sperm retrieval with TESE was 57% compared
to 33.6% in non-medically treated controls (22).
Similarly, sperm retrieval in men with non-mosaic
Klinefelter’s syndrome and hypogonadism is more successful
with medical therapy to treat hypogonadism (23). Men
with non-mosaic Klinefelter’s syndrome with testosterone
levels less than 250 and that responded to medical therapy
with either clomiphene citrate, aromatase, or hCG had
77% sperm retrieval rate during testicular microdissection
compared to 55% in men who did not respond.

to TRT in men desiring to preserve fertility while treating
their hypogonadism. hCG can also be used help restore
spermatogenesis in men hypogonadal hypogonadism or
steroid induced impairment of spermatogenesis.
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Conclusions
As the age of men with hypogonadism continues to decrease
and the age of paternity continues to increase more men
will need to treatment for hypogonadism while maintaining
fertility. hCG is a safe and efficacious alternative or adjunct
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