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Purpose: Nonobstructive azoospermia (NOA) associated with primary spermatogenic
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failure is a common cause of male infertility usually considered untreatable; however,
some reports have suggested that hormonal stimulation to boost the intra-testicular
testosterone level and spermatogenesis might increase the chance of achieving pregnancy
using homologous sperm.

Materials and Methods: We report a series of eight NOA males who received long-term
treatment with recombinanthuman chorionic gonadotropin twice a week for spermatogenesis
stimulation. Six males received additional recombinant follicle-stimulating hormone (FSH)
supplementation 150-225 IU twice weekly.

Results: After recombinant gonadotropin therapy, viable spermatozoa were retrieved
from the ejaculate in two patients and by testicular sperm aspiration (TESA) in another
two subjects. Singleton spermatozoon retrieved from testes were frozen by vitrification ~ Submitted for publication:
on Cell-Sleeper devices. Two live births were obtained after intracytoplasmic sperm  February 03, 2022
injection with ejaculated spermatozoa and one live birth and an ongoing pregnancy
using thawed spermatozoa from TESA.

Conclusion: Our proof-of-concept study indicates that hormonal therapy with
recombinant gonadotropins could be considered in infertile men with NOA as
an alternative to sperm donation. Large-scale studies are needed to substantiate
hormone stimulation therapy with recombinant gonadotropins in routine clinical
practice for this severe form of male infertility.
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INTRODUCTION

Azoospermia is defined as the absence of
spermatozoa in the ejaculate following centrifuga-
tion (1). It is a common reason for infertility, affecting
about 10-15% of infertile males (1, 2). Approximately
60% of all azoospermia cases are related to impaired
spermatogenesis, known as nonobstructive azoosper-
mia (NOA). In contrast, in ~40% of cases, azoosper-
mia is caused by blockage of the ductal system (i.e.,
obstructive azoospermia) (2, 3). NOA is challenging
for couples seeking parenthood who wish to use their
own gametes, especially in countries with strong cul-
tural and religious beliefs (4). Notably, the absence of
sperm in the ejaculate does not always reflect a com-
plete lack of spermatogenesis because, in some males,
it is possible to identify residual sperm production in
the testicular tissue (2, 5). The most effective surgical
technique to retrieve sperm from these focal areas is
microdissection testicular sperm extraction (micro-
-TESE), after which they can be used either imme-
diately for intracytoplasmic sperm injection (ICSI) or
cryopreserved for future use (2, 5, 6).

Non-obstructive azoospermia is typically
considered untreatable; however, recent reports
have shown that sperm maturation might be boos-
ted by selective estrogen-receptor modulators and
exogenous urinary gonadotropins (5, 7-11). The re-
asons why some individuals respond to treatment
whereas others do not are largely unknown but
might be related to the fact that in some patients,
spermatogenesis is arrested during the early or la-
ter stages. Yet, until now, there is minimal eviden-
ce concerning the effectiveness of gonadotropin
therapy for males with NOA.

The use of recombinant gonadotropins in
preference over urinary counterparts might be ad-
vantageous due to their increased efficacy, safe-
ty, and patient-centeredness profile (12). However,
only two case reports explored the combined use
of recombinant human chorionic gonadotropin
(hCG) and recombinant follicle-stimulating hor-
mone (FSH) to treat this condition (10, 11). Impor-
tantly, the knowledge about side effects, risks, and
reproductive outcomes after hormonal stimulation
with urinary or recombinant gonadotropins in
NOA males is scanty.

The primary aim of this study was to evalu-
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ate the role of recombinant gonadotropin therapy
for spermatogenesis stimulation in patients with
NOA due to spermatogenic failure. Secondary aims
were to report the clinical outcomes of treatment and
possible side effects.

MATERIALS AND METHODS

A total of eight patients with NOA admitted
to a public fertility clinic in Denmark received gona-
dotropin therapy with recombinant drugs for sper-
matogenesis stimulation since December 2016. Befo-
re treatment, all patients had a diagnostic testicular
sperm aspiration (TESA) showing either no sperm or
only few non-viable sperm. Patients were informed
that recombinant gonadotropin therapy for their
condition was off-label and that evidence concerning
its effectiveness and safety was minimal.

The standard evaluation included medi-
cal history, physical examination, repeated semen
analyses with the examination of pelleted semen,
ultrasound of testes, basic hormone evaluation, and
genetic studies, as previously described (10). In all pa-
tients, NOA was confirmed by testicular histopatho-
logy of specimens taken by TESA. Most patients had
an unremarkable history explaining NOA, although
one patient reported cryptorchidism. Notably, one
patient reported a history of long-term anabolic ste-
roid use. Although such a case would best fit in the
category of NOA due to hypogonadotropic hypogo-
nadism (10), this particular patient had an atypical
clinical presentation. Specifically, baseline endoge-
nous FSH and LH levels were markedly elevated, and
azoospermia was found in repeated semen analyses
even though the patient had stopped using steroids
for several years (Table-1). Another patient had a his-
tory of anejaculation due to spinal cord injury, and
again, an atypical presentation as azoospermia was
noticed on examination of specimens obtained by
electroejaculation.

Three cases were histologically diagnosed
as early maturation arrest, three cases as hypos-
permatogenesis, one case as a late maturation ar-
rest, and one case as Sertoli-cell only (Table-1). All
patients had a normal karyotype, no Y chromo-
some microdeletions, or cystic fibrosis pathogenic
variants. Furthermore, none of the males had clini-
cally significant varicoceles.
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Table 1 - Baseline patient characteristics.

Baseline hormonal serum levels

Case Age Testis size

g Medical history (mL) Testicular histopathology
No.  (vears) LR FSH LH E2 T

U/l U/l pmol/l nmol/l
1 28 Cryptorchidism 8/8 11.6 8.0 111.0 18.2 Hypospermatogenesis 2
2 30 Unremarkable 10/8 8.3 6.4 82.8 14.1 Early maturation arrest !
3 38 Left inguinal 8/12 37.0 1.9 <18.0 9.2 Early maturation arrest
hernia repair
4 45 Unremarkable 10/10 151 6.5 44.7 6.2 Sertoli cell only !
5 33 Unremarkable 12/12 48.0 14.9 <18.0 11.5 Early maturation arrest '
Long-term
6 34 anabolic steroid 15/15 34.0 14.0 30.0 11.5 Late maturation arrest '
abuse

7 40 Unremarkable 4/4 8.3 9.4 23.5 3.1 Hypospermatogenesis 2
8 42 Tetraplegia, 10/10 7.5 2.7 31.9 6.3 Hypospermatogenesis 2

anejaculation *

"No sperm observed on diagnostic testicular sperm aspiration

2 Rare nonmotile and morphologically abnormal sperm observed on diagnostic testicular sperm aspiration

*Azoospermia on examination of specimen obtained by electrogjaculation
L = left; R = right; IU = International units

Hormonal Treatment

After signed informed consent, the patients
started treatment with human chorionic gonadotro-
pin (rec-hCG; choriogonadotropin alfa, Ovitrelle 250
micrograms/0.5 mL prefilled pen ready for injection,
Merck) 60 mcg, subcutaneously, twice weekly. The
60-mcg dose corresponds to approximately 1620 IU
of the drug, and the medication was self-administe-
red using a pen device. A doctor or a nurse taught
patients how to set the dose and administer the me-
dication. To set the amount, patients were instructed
to gently rotate the setting knob of the pen device
clockwise until six audible ‘clicks’ were reached. We
estimated that each audible click corresponded to ap-
proximately ten micrograms (mcg) of rec-hCG (~270
IU), considering that the pen contains 250 mcg of
rec-hCG and the setting knob has 25 audible clicks
when rotated until the end. Notably, information
about the bioequivalence of the fractioned dose was
not available in the technical or patient user’s manual
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as the pen is intended for single-use in women un-
dergoing infertility treatment.

Six patients received additional subcuta-
neous injections of recombinant follicle-stimula-
ting hormone (rec-FSH; follitropin alfa, Gonal-f
300 IU/0.5 mL, prefilled multidose pen ready for
injection, Merck) 150-225 IU, subcutaneously,
twice weekly. Figure-1 depicts the treatment al-
gorithm, and Table-1 details the characteristics
of the treated patients. The mean baseline FSH
level was 21.2 TU/1 (range 7.5-48), and the serum
testosterone (T) level was 10 TU/I (range 3.1-18.2)
before initiation of treatment.

During treatment, semen analyses and hor-
mone testing were performed periodically. Speci-
fically, serum FSH, luteinizing hormone (LH), es-
tradiol, and T levels were monitored every three
to four weeks. Notably, the blood sampling was
standardized to 48-50 hours after the last hCG
injection and before 10 a.m. to minimize the in-
fluence of circadian variation (13). Semen analysis
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- lllustration depicting the hormonal treatment algorithm.
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was carried out three months after treatment com-
mencement and then periodically every four to 6
weeks.

The rec-hCG dosing was adjusted to main-
tain the T level between 17 and 29 nmol/l, and
when and if the serum FSH level dropped below
1.5 1U/1, supplementation with rec-FSH (150-225
IU) twice weekly commenced and continued for
at least three months. Moreover, if the T to estra-
diol ratio turned <10 (ng/dL:pg/mL), an aromatase
inhibitor (anastrozole, 1mg daily) was added and
continued as needed. The computation above was
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made after converting T and estradiol levels as
follows: Testosterone: 1 ng/dL = 28.818 nmol/L;
Estradiol: pg/mL = 0.272 pmol/L.

RESULTS

The mean age of the males was 36.3 ye-
ars. All patients received long-term treatment
with rec-hCG for spermatogenesis stimulation for
a mean of 10 months (range: 8 to 15 months).
After recombinant gonadotropin therapy, via-
ble spermatozoa were seen in the ejaculate in
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Table 2 - Treatment characteristics and outcomes.

Treatment regimen Pregnancy
Treatment : .
Case duration Sperm retrieved Sperm by ICSI using
No. hCG dose (IU) FSH dose (IU) |\ - 1eq (months) post-treatment  freezing homologous
(initial/final) (initial/final) sperm
1 1620/1080 150/225 No 9 Ejaculate Yes Yes; Live birth
2 1620/1080 150/150 No 8 No - -
3 1620/1080 150/150 No 10 No - -
4 1620/2700 150/150 Yes 10 No - -
5 1620/1620 150/150 No 9 No - -
6 1620/810 NA No 8 Ejaculate Yes Yes; Live birth
7 1620/3240 NA No 14 TESA Yes Yes; Live birth
8 1620/1080 150/200 No 15 TESA Yes Yes; Ongoing

TESA = Testicular sperm aspiration; 1CSI = Intracytoplasmic sperm injection; IU = International units; hCG = human chorionic gonadotropin; FSH = Follicle-stimulating

hormone; Al = Aromatase inhibitor; NA = not applicable

two cases and retrieved by TESA in another two
cases (Table-2). The Cell-Sleeper method, pre-
viously described by Endo et al. and Coetzee et
al. (14, 15), was used for sperm cryopreserva-
tion. In four patients, spermatozoa were neither
found on the examination of pelleted semen
nor obtained by TESA after treatment.

Hormonal treatment with recombinant go-
nadotropins resulted in two live births after ICSI
with ejaculated spermatozoa and one live birth
using thawed spermatozoa from TESA. The last
couple (patient No. 8) achieved a clinical preg-
nancy after ICSI using frozen-thawed sperm re-
trieved by TESA, which is ongoing.

No adverse effects were recorded during the
treatment period. However, patient No. 4 exhibited
elevated estradiol levels during treatment and requi-
red the addition of an aromatase inhibitor to keep the
testosterone to estradiol ratio within optimal levels.
In this patient, anastrozole was used for nine months.
In case No.5, a right-sided testicular seminoma was
diagnosed after nine months of treatment. The pa-
tient underwent unilateral orchiectomy, and the cou-
ple subsequently obtained a pregnancy and live birth
after in vitro fertilization using donor sperm.

DISCUSSION

We herein presented a proof-of-concept stu-
dy based on a case series of eight males with NOA
and failed TESA treated with recombinant gonado-
tropin therapy for spermatogenesis stimulation. After
treatment, viable sperm were obtained in four cases,
resulting in three healthy children and one ongoing
pregnancy by ICSL

Stimulation of spermatogenesis with exogenous
gonadotropins

Outside the context of NOA, it has been sug-
gested that 58-80% of men with idiopathic infertili-
ty might be sensitive to exogenous FSH stimulation
since these patients have FSH receptor gene poly-
morphisms (16, 17) and, thus, could benefit from an
increase in their circulating FSH level. It has been
estimated that a total of 10-18 males with idiopathic
infertility need to undergo medical treatment with
exogenous gonadotropins to achieve one additional
pregnancy (18). As gonadotropin therapy is costly
and the evidence concerning its effectiveness is li-
mited, it is debated whether FSH as a standard treat-
ment for males should be recommended (19). Despite
that, recently, gonadotropin therapy was approved to
treat idiopathic male infertility in Italy for patients
with a serum FSH level of less than 8 IU/L. Interestin-
gly, Santi et al. reported an increase in sperm concen-
tration and morphology in about half of the treated
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males and, importantly, without any adverse events
during treatment (20). Furthermore, two small meta-
-analyses evaluating natural conception rates after
gonadotropin therapy reported an odds ratio (OR) of
4.94 (CI:2.13-11.44) and 4.5 (CI:2.17-9.33) in favor of
treatment (18, 21). Despite these promising results in
men with idiopathic infertility, there is no consensus
on using gonadotropins in NOA males with sperma-
togenic failure (22), and treatment is not routinely
recommended (23, 24).

Moreover, data about the clinical utility of
recombinant gonadotropins in the context of NOA
is minimal. To our knowledge, only two case reports
by our group have been published (10, 11). In one
report, a full-term delivery of a healthy child was ob-
tained with the aid of ICSI using ejaculated sperm
in an infertile couple whose male partner had NOA
due to cryptorchidism (patient No. 1 in the current
series) (10). The patient received long-term hormo-
nal stimulation with combined use of rec-hCG and
rec-FSH, cryopreservation of ejaculated spermatozoa
using the cell sleeper method, and subsequently ICSI.
In another report, two NOA patients with testis biop-
sy revealing maturation arrest were treated similarly
(11). In one case, the patient remained azoospermic. A
micro-TESE, carried out six months after treatment,
successfully harvested sperm; the couple achieved a
live birth delivery by ICSI using testicular sperm. The
second case was more challenging, as only morpho-
logically abnormal (mainly globozoospermic sperm)
were retrieved by micro-TESE after one year of thera-
py- Despite two ICSI trials and transfer of apparently
healthy embryos to the uterine cavity, the couple re-
mained childless as no implantation occurred.

Clinical Interpretation

A crucial step in the sperm maturation pro-
cess is maintaining a physiological intra-testicular T
level (ITT), which is 50-100-fold higher than the le-
vels in circulation (25). HCG stimulates LH-receptors
on Leydig cells resulting in an increased T production,
which in synergy with Sertoli cell stimulation by FSH
further promotes spermatogenesis (2, 7-9). Indeed, a
positive relationship exists between a normal serum T
level (vs. a low T level) and a higher chance of sperm
retrieval (OR 1.63, 95% CI 1.08-2.45, p=0.02) (24).
However, no data support a clear threshold of serum
T levels facilitating optimal spermatogenesis.
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In humans, spermatogenesis is stimulated by
FSH and T in synergy; FSH mainly stimulates the first
stages of spermatogenesis (FSH-dependent phase),
including determination of Sertoli cell number, sper-
matogonial proliferation, stimulation of meiotic pro-
gression until spermatid stage, and transport of nutri-
tive substances to germ cells. In contrast, T supports
the post-meiotic advancement of round spermatids
to mature sperm (testosterone dependent phase) (19).
The combined action of the two gonadotropins in ca-
ses of NOA associated with hypergonadotropic hypo-
gonadism could either induce or increase spermato-
genesis and thus, enhance the chances of obtaining
sperm for biological offspring through ART.

It is generally believed that empirical hormo-
nal therapy with FSH for NOA males with primary
testicular failure is ineffective because baseline serum
gonadotropin levels are already elevated. However, it
has been shown that excessive circulating FSH levels
might induce FSH receptors down-regulation on the
Sertoli cell (26-30). Interestingly, hCG treatment de-
creases circulating FSH levels (7, 10, 11), which are
typically elevated in most NOA patients. Thus, an
FSH reset to normal levels might reduce Sertoli cell
desensitization caused by excessive circulating FSH
and enhance Sertoli cell function (31, 32). However,
in some NOA men treated with hCG, FSH levels are
profoundly suppressed (e.g., below 1.5 IU/L) (7, 10,
11). These patients need exogenous FSH supplemen-
tation to optimally stimulate the Sertoli cells and
spermatogonia proliferation (2, 7-11, 31).

The mean duration of therapy for the present
case series was ten months. In contrast, most studies,
including those using gonadotropin therapy for idio-
pathic male infertility, reported outcomes after only
three months of treatment (8-10, 20, 33). Our case
series focused on achieving optimal T and FSH le-
vels before starting fertility treatment, and therapy
continued during the subsequent IVF treatment. If a
pregnancy was achieved, treatment continued until
at least the seventh week of pregnancy.

Sperm Retrieval

There is no agreement on whether a diag-
nostic testicular biopsy should be performed before
stimulation with exogenous gonadotropins. NOA pa-
tients with hypergonadotropic hypogonadism have
an increased number of interstitial testicular lesions
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(containing no Leydig cells) and fibrosis compared
with obstructive azoospermia patients (32). Interes-
tingly, Oka et al. (32) observed an association betwe-
en hCG use, decreased interstitial lesions, and Leydig
cell hypertrophy, which might increase the sperm re-
trieval rate.

As regards the retrieval method, higher sperm
retrieval rates have been reported using micro-TESE
than TESA or conventional TESE in the general NOA
population (2, 6, 34-37). However, data on sperm
retrieval after gonadotropin therapy is minimal. In
two studies by the same authors, a 10-21% sperm
retrieval rate by micro-TESE was reported in a group
of males stimulated with gonadotropins after failed
sperm retrieval (7, 38). Yet, micro-TESE is an advan-
ced procedure, requiring a fully equipped operating
theatre and a trained microsurgeon, which is unavai-
lable in our Unit.

Collectively, we were able to harvest sperm
from 50% of patients, considering both TESA and
ejaculated specimens. Although our results are higher
than that reported in the literature, it should be noted
that our population comprises patients with a good
prognosis for sperm retrieval. In our series, a single
patient had Sertoli-cell only on testis biopsy, whereas
the remaining patients had either maturation arrest
or hypospermatogenesis. Previously, only NOA males
with late maturation arrest and hypospermatogenesis
have been shown to benefit from gonadotropin the-
rapy in terms of the highest chance of sperm retrieval
(39), which is in line with our data. Hypospermato-
genesis and maturation arrest are typical findings in
NOA males. In a 2021 study including 918 patients
with NOA, testis biopsy specimens taken during mi-
cro-TESE showed hypospermatogenesis (either pure
or mixed) in 16.6% and maturation arrest (either pure
or mixed) in 30.6% of individuals (40).

In the present study, all couples whose par-
tners had sperm harvested succeeded in achieving
a pregnancy. Despite favorable, this finding should
not be perceived as indicative of a high pregnancy
rate in NOA cases. In a recent systematic review
of studies evaluating pregnancy outcomes by ICSI
using testicular sperm retrieved from NOA males
by micro-TESE, the pooled clinical pregnancy rate
was 39% (range 12.2-72.4%), and live birth delivery
was achieved in 24% of couples (range 11.8-62.1%)
(35). Interestingly, in our series, the pregnancies were
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achieved in subjects with late maturation arrest and
hypospermatogenesis but not in cases with early ma-
turation arrest. However, due to a limited number of
patients included, no conclusive recommendation
can be made on the ideal candidates for treatment.

Sperm Cryopreservation

Freezing of few spermatozoa is a time-con-
suming procedure that requires skilled laboratory
staff. In the present series, the Cell-Sleeper method
was used. This technique was initially described by
Endo et al. (14) and Coetzee et al. (15), who reported
a sperm recovery rate of 83% and 88%, respectively,
which is in line with our experience.

Sperm cryopreservation after gonadotropin
therapy is highly recommended as it will allow re-
peat ICSI cycles, thus enhancing the likelihood of
achieving biological parenthood. The method used in
our study allows the preservation of 10-15 spermato-
zoa per device, which optimized the sperm usage for
ICSI as in most cases, the number of oocytes collected
does not surpass that number.

Adverse Effects of Gonadotropins Therapy

In general, gonadotropins are considered safe
for stimulating spermatogenesis in the context of
idiopathic infertility and hypogonadotropic hypogo-
nadism (17, 19, 33, 41). Only a few side effects like
gynecomastia and temporary mastalgia were reported
in patients with excessive endogenous T and estradiol
levels (33). In our series, no such adverse effects were
reported. However, one patient was diagnosed with
testicular cancer after nine months of therapy. We
speculate that the diagnosis of testicular cancer was
likely coincidental as it is well established that NOA
patients have an increased risk of developing testicu-
lar cancer (hazard ratio: 3.3, 95% confidence interval
[CI] 1.6-6.9) (42, 43).

Nevertheless, a previous case report described
the development of a seminoma after prolonged FSH
and hCG therapy (44). This report concerned a 43-ye-
ar-old patient with oligozoospermia, normal serum
gonadotropins, and an unremarkable ultrasound tes-
ticular examination, treated with exogenous FSH for
one year. The patient presented with bilateral testicu-
lar tumors two years later, and histology revealed a
bilateral seminoma.

Although it is currently unknown if gonado-
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tropin therapy might stimulate a pre-existing carci-
noma in situ to develop into a testicular tumor,
considering the above, our recommendation is
to perform repeated testicular ultrasound scans:
before initiating therapy, six months later, and
at the end of treatment. Moreover, the patient
should be encouraged to perform testicular self-
-examination and contact the handling clinic
if any abnormality is detected during or after
treatment.

Patient Counselling

Currently, it has still to be determined
which patients could benefit from gonadotropin
therapy in a clinical setting. Due to the high cost
and long duration of treatment and the uncer-
tainties of sperm acquisition, it is critical to tho-
roughly discuss the pros and cons of hormonal
therapy. Notably, an evaluation of the chance
of obtaining a pregnancy should be considered,
accounting for the female partner’s age. A diag-
nostic testicular biopsy providing the dominant
histological pattern of the testes before initia-
ting therapy could help in patient selection.

The chances of achieving a pregnancy
through sperm retrieval and ICSI without gona-
dotropin therapy need to be weighed against the
cost of treatment and potential side effects. Mo-
reover, introducing this new male treatment re-
gimen raises essential questions about the most
optimal treatment plan, sperm retrieval method,
and cryopreservation technique when a minimal
number of spermatozoa are present. Lastly, the
monitoring process during treatment, possible
side effects, and the future need for exogenous
T supplementation in low-level T males after
sperm retrieval must be considered.

Notwithstanding the above considera-
tions, recombinant technology has fulfilled the
need for a more reliable source of FSH and hCG,
particularly in female infertility treatment (12,
45). While urine-derived gonadotropins requi-
re large amounts of human urine as a primary
source for manufacturing, the production and
purification of recombinant gonadotropins are
subjected to continuous quality control asses-
sments, ensuring a pure, consistent, and high-
-quality product (45). The manufacturing pro-
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cess typically utilizes genes coding for the
human FSH and hCG, which are incorporated into
the nuclear DNA of a host cell via a plasmid vec-
tor, using spliced DNA strings containing the go-
nadotropin gene and segments of bacterial DNA.
Recombinant gonadotropins are generally presen-
ted as ready-to-use solutions filled in pen devices,
increasing treatment compliance as the patient
can inject the drug subcutaneously (12, 45).

Strengths and Limitations

Our study has several limitations related
to the nature of a proof-of-concept study ba-
sed on a small case series. Despite that, to our
knowledge, this is the first series reporting the
combined use of recombinant gonadotropins to
stimulate spermatogenesis in men affected by
NOA. To enhance the appeal of our article, we
discussed the current evidence associated with
the use of gonadotropin therapy in men affected
by this severe form of male infertility. Our lite-
rature review only found studies using urinary
gonadotropins. Therefore, our study adds to the
current literature as recombinant drugs have
potential advantages over urinary products.

Another limitation relates to the heteroge-
neous characteristics of treated patients. Of note,
two patients (No. 6 and No. 8) do not perfectly fit
in the NOA-spermatogenic failure classification.
Patient No. 6, despite reporting a history of ana-
bolic steroid abuse, remained azoospermic even
after stopping the drugs for several years. Nota-
bly, his baseline endogenous FSH and LH levels
were found to be remarkably elevated, thus not
fulfilling the classic hypogonadotropic hypogo-
nadism profile that would be expected in such a
case. We speculate that this patient had some de-
gree of primary testicular impairment unrelated to
the use of anabolic steroids, exacerbated after its
prolonged use. Patient No. 8 was primarily cha-
racterized as having anejaculation due to spinal
cord injury. Still, he produced azoospermic ejacu-
lates after electroejaculation, his testes were hypo-
trophic, and the hormone profile suggested a pri-
mary testicular deficiency. Notwithstanding these
observations, all patients fulfilled the criteria of
NOA due to primary testicular deficiency based on
the clinical picture and unequivocal testis histopa-
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thology findings. Importantly, none of them ful-
filled the criteria of NOA due to hypogonadotropic
hypogonadism, as their baseline hormone levels
were either markedly elevated or within normal
ranges.

CONCLUSIONS

Recombinant gonadotropin therapy for ma-
les with NOA and spermatogenic failure seems to be a
valuable strategy to overcome infertility. In our case
series of eight patients, hormonal treatment provi-
ded satisfactory results overall with no apparent side
effects. It resulted in the retrieval of viable spermato-
zoa for ICSI in four cases, resulting in three live bir-
ths and one ongoing pregnancy. Our findings suggest
that hormonal stimulation with recombinant gona-
dotropins could be considered for selected infertile
men with NOA as an alternative to sperm donation.
Nevertheless, the evidence supporting its use remains
minimal and, therefore, large-scale studies are war-
ranted to determine its efficacy and safety.

Data availability

All data regarding this case series have been
reported in the manuscript. Further details can be ob-
tained by contacting the corresponding author.
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