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Abstract 

Aim: to compare international and Russian epidemiological data on the causes of oligozoospermia and to develop differential 
diagnostics and patient management algorithm by taking into account endocrine, genetic and immunological factors.

Materials and Methods. A retrospective observational study included 210 men aged 25-45 years with confirmed 
oligozoospermia and infertility complaints. All patients underwent semen analysis according to the World Health Organization 
standards (2021), blood hormone testing (follicle-stimulating hormone, luteinizing hormone, total testosterone, prolactin, 
thyroid-stimulating hormone, estradiol, inhibin B, anti-Müllerian hormone, 17-hydroxyprogesterone), scrotal ultrasound, as 
well as genetic testing (karyotyping and Y-chromosome microdeletions). The data provided by international clinical 
guidelines, European Association of Urology (EAU, 2024), American Urological Association/American Society for Reproductive 
Medicine (AUA/ASRM, 2024), publications in Russian and English retrieved from PubMed/MEDLINE, Scopus and eLibrary 
databases were analyzed.

Results. A wide spectrum of oligozoospermia causes was identified: endocrine disorders (hypo- and hypergonadotropic 
hypogonadism), Klinefelter syndrome, Y-chromosome microdeletions, varicocele, and obstructive forms. The pathophysio
logical mechanisms of hypogonadism, the clinical significance of Klinefelter syndrome, features of Y-chromosome azoospermia 
factor deletions, and the role of varicocele as a potentially reversible cause of male infertility are discussed in detail.

Conclusion. Differential diagnosis of oligozoospermia requires a comprehensive, stepwise approach. Incorporating repeated 
semen analysis, hormonal profiling, ultrasound, and genetic testing into the diagnostic algorithm enables identification of 
reversible causes (varicocele, hypogonadotropic hypogonadism) as well as timely diagnostics of genetic forms (Klinefelter 
syndrome, Y-chromosome microdeletions). This ensures a personalized therapeutic strategy and improves the effectiveness 
of assisted reproductive technologies.

Keywords: oligozoospermia, male infertility, hypogonadism, hypogonadotropic hypogonadism, Klinefelter syndrome, 
Y-chromosome microdeletions, varicocele
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Резюме

Цель: сравнить международные и российские эпидемиологические данные по причинам развития олигозооспермии 
и разработать алгоритм дифференциальной диагностики и ведения пациентов с учетом эндокринных, генетических 
и иммунологических факторов.

Материалы и методы. В ретроспективное наблюдательное исследование включены 210 мужчин в возрасте 25–45 лет 
с подтвержденной олигозооспермией и жалобами на бесплодие. Всем пациентам проведены анализы спермы по 
стандартам Всемирной организации здравоохранения (2021), исследования содержания гормонов в крови – фолли-
кулостимулирующего гормона, лютеинизирующего гормона, общего тестостерона, пролактина, тиреотропного 
гормона, эстрадиола, ингибина В, антимюллерова гормона, 17-ОН прогестерона, ультразвуковое исследование орга-
нов мошонки, генетическое обследование (кариотип, микроделеции Y-хромосомы). Для сопоставления с результа-
тами предыдущих исследований использованы данные международных клинических рекомендаций, Европейской 
ассоциации урологов (англ. European Association of Urology, EAU, 2024), Американской урологической ассоциации/
Американского общества репродуктивной медицины (англ. American Urological Association/American Society for 
Reproductive Medicine, AUA/ASRM, 2024), публикации из PubMed/MEDLINE, Scopus и eLibrary на русском и англий-
ском языках.

Результаты. Выявлен широкий спектр причин олигозооспермии: эндокринные нарушения (гипо- и гипергонадо-
тропный гипогонадизм), синдром Клайнфельтера, микроделеции Y-хромосомы, варикоцеле, обструктивные формы. 
Подробно рассмотрены патофизиологические механизмы гипогонадизма, клиническое значение синдрома Клайн-
фельтера, особенности делеций фактора азооспермии Y-хромосомы, а также роль варикоцеле как потенциально 
обратимой причины мужского бесплодия.

Заключение. Дифференциальная диагностика олигозооспермии требует комплексного и поэтапного подхода. Вклю-
чение в алгоритм повторных исследований спермы, гормонального профиля, ультразвуковой и генетической 
диагностики позволяет не только выявлять обратимые причины (варикоцеле, гипогонадотропный гипогонадизм), но 
и своевременно диагностировать генетические формы (синдром Клайнфельтера, Y-микроделеции). Это обеспечи-
вает персонализированный выбор лечебной тактики и повышает эффективность применения вспомогательных 
репродуктивных технологий.

Ключевые слова: олигозооспермия, мужское бесплодие, гипогонадизм, гипогонадотропный гипогонадизм, синдром 
Клайнфельтера, микроделеции Y-хромосомы, варикоцеле

Для цитирования: Иванов Н.В., Амандуллаев К.З., Юсупова Ш.К., Выходцев С.В., Медведева Е.В. Олигозооспермия: 
этиология, патогенез и алгоритм дифференциальной диагностики. Акушерство, Гинекология и Репродукция. 
2025;19(6):890–903. https://doi.org/10.17749/2313-7347/ob.gyn.rep.2025.680.

Introduction / Введение 

Male infertility is one of the key medical and social 
challenges of modern healthcare. According to the 
World Health Organization (WHO), up to 15 % of couples 
experience infertility, with a male factor identified in 
approximately 40–50 % of cases [1]. Among the various 
forms of male infertility, oligozoospermia is of special 
clinical significance and is defined as a reduction in 
sperm concentration below 15 million/mL, the diagnostic 
threshold established in the latest WHO guidelines [2].

Epidemiological data evidence that oligozoospermia 
occurs in 7–10 % of men in the general population and in 
15–20 % of patients seeking evaluation for infertility [3]. In 

certain cohorts, the percentage of oligozoospermia reaches 
30–35 % among men with abnormal semen parameters. 
Russian data are consistent with the international findings, 
showing a prevalence of about 17–18 % among patients at 
specialized reproductive centers [4].

The etiology of oligozoospermia is multifactorial. 
The most common causes include endocrine disorders 
(primary and secondary hypogonadism), chromosomal 
abnormalities (Klinefelter syndrome), Y-chromosome 
microdeletions, varicocele, obstructive lesions of the 
seminal tract, inflammatory conditions, and idiopathic 
forms, which account for up to 30 % of cases [5–7].

The high prevalence, diversity of etiological factors, 
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Основные моменты

Что уже известно об этой теме?

► �Олигозооспермия является одной из ведущих причин 
мужского бесплодия и выявляется у 15–20 % пациентов, 
обращающихся за помощью.

► �Наиболее частые этиологические факторы включают эндо-
кринные нарушения (гипо- и гипергонадизм), варикоцеле 
и генетические дефекты (синдром Клайнфельтера, микро-
делеции Y-хромосомы).

► �Международные и российские клинические рекомендации 
содержат общие алгоритмы обследования, включающие 
спермограмму, гормональный профиль, инструментальные 
и генетические методы.

Что нового дает статья?

► �Данные обследования 210 мужчин 25–45 лет с подтвержден-
ной олигозооспермией и бесплодием помогли систематизи-
ровать спектр причин патологии в клинической практике.

► �Подробно рассмотрены патофизиологические механизмы 
гипогонадизма, клиническое значение микроделеций AZF 
локусов, синдрома Клайнфельтера, гипогонадотропного 
гипогонадизма.

► �Особое внимание уделено гипогонадизму и идиопатической 
олигозооспермии как наиболее распространенной и потен-
циально обратимой причине мужского бесплодия. 

Как это может повлиять на клиническую практику 
в обозримом будущем?
► �Использование комплексного алгоритма дифференциаль-

ной диагностики позволит повысить выявляемость обрати-
мых форм олигозооспермии и своевременно направлять 
пациентов на лечение или вспомогательные репродуктив-
ные технологии.

► �Включение генетического тестирования (кариотип, микро-
делеции Y-хромосомы) в стандарт обследования мужчин 
с тяжелой олигозооспермией повысит точность прогноза 
и персонализацию репродуктивных стратегий.

► �Полученные данные могут быть использованы для совер-
шенствования национальных клинических рекомендаций 
и практики ведения пациентов с мужским бесплодием.

Highlights

What is already known about this subject?

► �Oligozoospermia is one of the leading causes of male infertility 
and is diagnosed in 15–20 % of patients seeking fertility evalu-
ation.

► �The most frequent etiological factors include endocrine disor-
ders (hypogonadism), varicocele, and genetic abnormalities 
such as Klinefelter syndrome and Y-chromosome microdele-
tions.

► �International and Russian clinical guidelines provide general 
diagnostic algorithms including semen analysis, hormonal 
profiling, imaging, and genetic testing.

What are the new findings?

► �The examination data from 210 men aged 25–45 years with 
confirmed oligozoospermia and infertility helps to systematize 
the spectrum of the underlying causes in clinical practice.

► �The pathophysiological mechanisms of hypogonadism, the 
clinical significance of AZF locus microdeletions, Klinefelter 
syndrome, and hypogonadotropic hypogonadism are examined 
in detail.

► �Special attention is paid to hypogonadism and idiopathic oligo-
zoospermia as the most common and potentially reversible 
causes of male infertility.

How might it impact on clinical practice in the foreseeable 
future?
► �Application of a stepwise diagnostic algorithm will improve 

detection of reversible forms of oligozoospermia and guide 
timely treatment or referral for assisted reproductive technolo-
gies.

► �Incorporation of genetic testing (karyotyping, Y-chromosome 
microdeletions) into the routine evaluation of men with severe 
oligozoospermia will enhance prognostic accuracy and enable 
personalized reproductive strategies.

► �The findings may contribute to refinement of national clinical 
guidelines and everyday management of patients with male 
infertility.

and significant reproductive consequences underscore 
the need for a comprehensive approach to diagnosing 
oligozoospermia. A key component of this approach 
is the comparison of international and Russian clinical 
guidelines, which enables the development of a 
standardized diagnostic algorithm and facilitates optimal 
management strategies for affected patients [8–10].

Primary (hypergonadotropic) 
hypogonadism as a cause 
of oligozoospermia / Первичный 
(гипергонадотропный) гипогонадизм 
как причина олигозооспермии 

Primary hypogonadism develops due to direct damage 
to testicular tissue, leading to reduced production of 
testosterone, inhibin B, and anti-Müllerian hormone 
(AMH), as well as impaired spermatogenesis in the 

presence of elevated follicle-stimulating hormone (FSH) 
and luteinizing hormone (LH) levels [11]. Key etiological 
factors include congenital chromosomal abnormalities 
(such as Klinefelter syndrome), cryptorchidism, prior 
orchitis (including post-viral), testicular trauma, radiation 
and toxic exposures, as well as chemotherapy. The 
prevalence of primary hypogonadism among men with 
severe oligozoospermia reaches 15–20 % [12].

Klinefelter syndrome / Синдром Клайнфельтера

Klinefelter syndrome is the most common chromo-
somal aneuploidy in males, occurring with a frequen-
cy of 1:600–1:1000 male newborns [13]. This condition 
is characterized by markedly impaired spermatogenesis, 
clinically presenting as oligozoospermia of varying se-
verity, although in most cases azoospermia eventually 
develops. The principal pathophysiological mechanisms 

Oligozoospermia: etiology, pathogenesis, and algorithm for differential diagnostics
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include seminiferous tubule atrophy, hypospermatogene
sis, and Sertoli cell dysfunction in the setting of primary 
(hypergonadotropic) hypogonadism.

Typical clinical and laboratory features include small 
testicular volume (< 4 mL), elevated FSH levels, and 
reduced testosterone and inhibin B concentrations, 
reflecting profound damage to the spermatogenic 
epithelium. Thus, Klinefelter syndrome is considered 
one of the leading genetic causes of oligozoospermia 
and plays a critical role in differential diagnosis and 
management decision-making [14], second in prevalence 
right after Y-chromosome microdeletions.

AZF (azoospermia factor) microdeletions / 
Микроделеции AZF (azoospermia factor)

Microdeletions of the AZF (azoospermia factor) regions 
on the Y chromosome long arm represent one of the most 
significant genetic causes of impaired spermatogenesis 
[15]. Their clinical relevance in oligozoospermia is par-
ticularly high, as they are detected in 8–15 % of men with 
severely lowered sperm concentration (< 5 million/mL), 
making this condition one of the key etiologies of severe 
oligozoospermia.

The prognostic value of the different AZF loci varies. 
AZFa and AZFb deletions are associated with profound 
testicular failure, in which the likelihood of retrieving 
sperm is virtually zero. AZFc deletions represent the most 
common form, and in men with severe oligozoospermia, 
sperm retrieval using micro-TESE (microsurgical testicular 
sperm extraction) is successful in 50–70 % of cases [16].

According to the international and Russian clinical 
guidelines, testing for Y-chromosome microdeletions is 
a mandatory diagnostic step in men with severe oligozoo
spermia and a normal karyotype, as the results directly 
influence fertility prognosis and the appropriateness of 
assisted reproductive technologies [17].

Varicocele / Варикоцеле

Varicocele is a pathological dilation of the veins of 
the pampiniform plexus of the spermatic cord, occurring 
in 15–20  % of men in the general population and 
in up to 40 % of patients with primary infertility [18]. 
Varicocele is of particular importance in oligozoospermia: 
epidemiological studies indicate that its prevalence in 
this patient group reaches 35–45 %, thereby accounting 
for it as one of the most common and potentially 
reversible causes of reduced sperm concentration [19]. 
The presence of varicocele is associated with impaired 
key semen parameters, including decreased sperm 
concentration, motility, and normal morphology [20]. 

The pathogenesis of developing oligozoospermia in 
varicocele involves several mechanisms: an increase 

in testicular temperature due to venous stasis (2–3 °C 
above normal), which suppresses meiosis and reduces 
sperm production [21]; tissue hypoxia resulting from 
venous hypertension, leading to impaired maturation 
of spermatozoa; oxidative stress that damages sperm 
DNA and increases the DNA fragmentation index (DFI), 
thereby worsening the severity of oligozoospermia 
[22]; and reflux of renal and adrenal metabolites 
(cortisol, catecholamines, and components of the renin–
angiotensin system), which disrupts the endocrine 
regulation of spermatogenesis [23].

According to the clinical guidelines [3, 4], indications 
for surgical treatment include abnormal semen 
parameters such as oligozoospermia and infertility in 
the couple for more than 12 months after excluding 
female-factor causes [24]. Meta-analyses demonstrate 
that in men with oligozoospermia, surgical correction 
of varicocele leads to significantly improved semen 
parameters, including increased sperm concentration, 
enhanced motility, and improved morphology, as well 
as a 10–20 % higher probability of natural conception 
compared with conservative management [25].

Secondary (hypogonadotropic) 
hypogonadism as a cause 
of oligozoospermia / Вторичный 
(гипогонадотропный) гипогонадизм 
как причина олигозооспермии

Hypogonadotropic hypogonadism / Гипогонадотропный 
гипогонадизм

Hypogonadotropic hypogonadism (HGG) is charac-
terized by insufficient testicular stimulation due to a 
deficiency of gonadotropins (FSH and LH) resulting from 
dysfunctional hypothalamic–pituitary axis [11] either of 
congenital (e.g., Kallmann syndrome, caused by impaired 
migration of gonadotropin-releasing hormone–secreting 
neurons) or acquired (pituitary tumors, hypophysitis, 
craniopharyngioma, traumatic brain injury, infectious 
lesions) origin. HGG is one of the few forms of male 
infertility in which full restoration of spermatogenesis 
is possible with timely hormonal therapy [12]. It occurs 
in 1–2  % of infertile men but represents a clinically 
significant, reversible cause of oligozoospermia.

Therapy involves the use of human chorionic 
gonadotropin (hCG) to stimulate Leydig cells, added with 
FSH to activate spermatogenesis. Treatment duration 
ranges from 6 to 24 months depending on initial testicular 
volume and clinical history [13]. Prospective studies 
demonstrate that in 80–90 % of men with HGG, sperm 
concentration > 5 million/mL can be achieved with early 
therapy initiation [14].
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The main therapeutic principle is as follows: hCG 
stimulates testosterone production by Leydig cells 
(substituting for LH), whereas FSH activates Sertoli 
cells and induces spermatogenesis [15]. Clinical 
studies indicate that hCG monotherapy may normalize 
testosterone levels but does not consistently restore 
fertility, as FSH plays a critical role in spermatogenesis 
[16]. In multicenter trials, combined hCG + FSH therapy 
resulted in the appearance of spermatozoa in the ejaculate 
in 70–90 % of cases within 6–24 months of treatment 
[17]. Mean sperm concentrations typically reached 5–10 
million/mL, enabling both natural conception and the use 
of assisted reproductive technologies (ART).

The effectiveness of therapy is strongly affected by 
baseline testicular volume: men with testes > 8–10 mL 
have a substantially higher likelihood of spermatogenesis 
recovery compared with those with marked testicular 
atrophy [18]. Additionally, meta-analyses show 
that in men with isolated FSH deficiency, treatment 
with recombinant FSH (rFSH) lasting 6–12 months 
improves spermatogenesis parameters including sperm 
concentration and motility and increases the probability 
of partner pregnancy [19].

Other forms of oligozoospermia / Иные 
формы олигозооспермии 

Idiopathic oligozoospermia / Идиопатическая 
олигозооспермия

Idiopathic oligozoospermia is diagnosed when sperm 
concentration is below 15 million/mL (according to 
the WHO 2021 criteria), but no endocrine, anatomical, 
infectious, or genetic causes are identified [20]. 
According to the international reviews, up to 25–30 % 
of oligozoospermia cases remain idiopathic even after 
comprehensive evaluation using modern diagnostic 
methods [21]. Recent Russian data indicate that 
idiopathic forms account for 20–28 % of infertility cases 
in men [22] representing the most challenging group to 
manage clinically, as no obvious reversible cause such as 
varicocele or HGG is found.

Although idiopathic oligozoospermia lacks a clearly 
established etiology, several hypotheses have been 
proposed to explain its pathogenesis: subclinical 
genetic defects not detectable by conventional 
karyotyping; epigenetic dysregulation of genes involved 
in spermatogenesis; Sertoli cell dysfunction with 
reduced inhibin B production; and relative deficiency of 
endogenous FSH [23].

Recent Russian studies confirm that men with 
idiopathic oligozoospermia more often exhibit low inhibin 
B levels and signs of subclinical Sertoli cell dysfunction, 

providing a rationale for therapy with recombinant FSH 
preparations [24]. 

FSH is a key regulator of Sertoli cell function, 
which supports the microenvironment necessary for 
spermatogenesis. Based on this concept, exogenous FSH 
has been proposed as a therapeutic option for idiopathic 
oligozoospermia. Randomized trials show that FSH 
therapy at a dose of 150–300 IU three times weekly for 
3–6 months improves semen parameters in 30–40 % of 
patients [19]. Improvements include increased sperm 
concentration, motility, and morphology, as well as 
reduced DNA fragmentation.

A meta-analysis demonstrated that FSH treatment in 
men with idiopathic infertility increases the probability 
of spontaneous pregnancy and improves ART outcomes, 
including in vitro fertilization/intracytoplasmic sperm 
injection (IVF/ICSI) cycles [19]. In Russian clinical practice, 
the use of recombinant FSH has similarly shown beneficial 
effects, including increased sperm concentration and 
motility and decreased DNA fragmentation, especially in 
men with initially low inhibin B levels [22, 24].

Idiopathic oligozoospermia remains one of the most 
difficult challenges in andrology. Exogenous FSH is con-
sidered one of the few pathogenetically justified treat-
ment options. Despite its moderate efficacy, FSH therapy 
enables a subset of patients to achieve improvements in 
semen quality and to increase the likelihood of both natu-
ral conception and success in ART programs.

Prolactinoma / Пролактинома

Prolactinoma, a hormonally active pituitary tumor 
secreting prolactin, is one of the most common causes 
of hyperprolactinemia in men. Elevated prolactin levels 
exert a profound inhibitory effect on the hypothalamic–
pituitary–gonadal axis: secretion of gonadotropin-
releasing hormone (GnRH) decreases, resulting in 
reduced production of LH and FSH, which leads to 
testosterone deficiency and diminished stimulation of 
Sertoli cells [21]. In a substantial proportion of men 
with prolactinoma, semen analysis reveals a marked 
reduction in sperm concentration and motility, up to 
severe oligozoospermia.

The pathogenesis of hyperprolactinemia-induced 
impairment of spermatogenesis includes: suppression 
of GnRH secretion → reduced FSH and LH production; 
testosterone deficiency leading to Leydig cell dysfunction; 
insufficient stimulation of Sertoli cells and disruption 
of spermatocyte meiosis; and associated metabolic 
disturbances (obesity, insulin resistance), which further 
exacerbate reproductive dysfunction [22].

First-line therapy consists of dopamine agonists 
(cabergoline, bromocriptine), which normalize prolac-

Oligozoospermia: etiology, pathogenesis, and algorithm for differential diagnostics
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tin levels, restore gonadotropin secretion, and re-estab-
lish testosterone production. In most patients, this is 
accompanied by improved semen parameters parame-
ters and increased chances of conception. In resistant 
cases, surgical intervention or radiotherapy may be 
considered [23].

Hydrocele / Гидроцеле

Hydrocele is the accumulation of serous fluid between 
the parietal and visceral layers of the tunica vaginalis 
of the testis. It occurs in 1–2  % of adult men, most 
commonly as a complication of trauma, inflammatory 
processes, or surgical interventions involving the scrotum 
[24]. Although hydrocele is traditionally regarded as a 
benign condition, in some cases it may be associated 
with impaired spermatogenesis and the development of 
oligozoospermia.

The pathogenesis is not fully understood; however, 
several mechanisms have been proposed to explain 
the association with oligozoospermia: compression of 
the testis in large hydroceles may lead to ischemia and 
tissue atrophy; increased local scrotal temperature due to 
impaired thermoregulation can negatively affect meiosis 
and sperm morphogenesis; and chronic inflammation 
and oxidative stress further damage the spermatogenic 
epithelium.

When hydrocele coexists with varicocele or orchiepi-
didymitis, the likelihood of oligozoospermia increases 
[25]. Patients with hydrocele frequently demonstrate re-
duced sperm concentration and motility. Clinical observa-
tions indicate that 20–25 % of men with long-standing or 
recurrent hydrocele exhibit abnormal semen parameters 
of varying severity, including oligozoospermia. Following 
surgical treatment, normalization of spermatogenesis and 
improvement of semen parameters are observed in most 
patients within 3–6 months [25].

Autoimmune orchitis / Аутоиммунный орхит

Autoimmune orchitis is a rare but clinically significant 
condition in which the immune system mounts an 
abnormal response against endogenous testicular 
antigens. The disorder may occur in isolation or as part 
of systemic autoimmune syndromes. According to the 
literature, autoimmune orchitis is identified in 2–4 % 
of infertile men, and in up to 8–10 % of patients with 
unexplained oligozoospermia [24].

The core mechanism of the disease is the loss of the 
testis’s immunologically privileged status. Disruption 
of the blood–testis barrier due to infections, trauma, 
surgical interventions, or varicocele allows immune 
system exposure to antigens of the spermatogenic 
epithelium. This leads to the formation of antisperm and 

antitesticular antibodies and to the development of local 
inflammation [24].

The immune response results in lymphocytic and 
plasma-cell infiltration of the interstitium, damage to 
Sertoli cells and the spermatogenic epithelium, apoptosis 
of spermatogonia, as well as reduced sperm concentration 
and motility. Clinically, this manifests as oligozoospermia, 
often accompanied by asthenozoospermia and 
teratozoospermia. Recent Russian publications report that 
in autoimmune orchitis, medical therapy rarely results in 
fully recovered spermatogenesis, and ART recommended 
in most cases [25].

Malignant testicular tumors / Злокачественные 
опухоли яичка

Testicular malignancies are the most common 
solid tumors in men aged 20–40 years, with peak 
incidence occurring during the reproductive period. 
Despite excellent survival rates (over 95  % with 
timely treatment), testicular cancer has a significant 
impact on fertility, including the development of 
oligozoospermia and infertility [25]. Spermatogenic 
impairment in testicular cancer is driven by several 
mechanisms: tumoral infiltration of testicular tissue 
leading to destruction of seminiferous tubules and 
loss of spermatogonia; endocrine disturbances, as 
both the tumor and associated inflammation disrupt 
the secretion of testosterone, FSH, and LH; oxidative 
stress and local inflammation, which contribute to sperm 
damage; and testicular dysgenesis syndrome (TDS) – 
a spectrum including cryptorchidism, hypospadias, and 
testicular cancer characterized by an inherently reduced 
spermatogenic reserve [25].

Before treatment, 40–50% of men with testicular 
cancer already exhibit abnormal spermatogenesis, 
including oligozoospermia and teratozoospermia. The 
primary treatment modality is radical orchifuniculectomy, 
supplemented by chemotherapy or radiotherapy when 
indicated. Although survival outcomes are generally 
excellent, reproductive function remains compromised: 
up to 50 % of patients continue to experience severe 
spermatogenic impairment; the likelihood of natural 
conception declines following treatment; and the use of 
ART and cryopreserved sperm remains a cornerstone of 
fertility preservation strategies [25].

Hypothyroidism / Гипотиреоз

Hypothyroidism is one of the most common endocrine 
disorders and has a systemic impact on male reproduc-
tive function. According to the literature, subclinical and 
overt hypothyroidism are found in 2–5 % of men of re-
productive age, and among infertile patients its preva-

Ivanov N.V., Amandullaev K.Z., Yusupova Sh.K., Vykhodtsev S.V., Medvedeva E.V.
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lence is higher – up to 10–12 % [25]. The association 
between hypothyroidism and impaired spermatogene-
sis is explained by several mechanisms: disrupted hy-
pothalamic-pituitary-gonadal axis, as reduced thyroid 
hormone levels lead to elevated thyroid-stimulating hor-
mone (TSH) and imbalance in FSH/LH secretion, resul
ting in hypogonadism; decreased testosterone levels due 
to impaired Leydig cell stimulation; Sertoli cell dysfunc-
tion – because thyroid hormones regulate Sertoli cell 
proliferation and differentiation, which are essential for 
spermatogenesis; and metabolic disturbances (obesity, 
insulin resistance, hyperlipidemia), which are frequently 
associated with hypothyroidism and exacerbate damage 
to the spermatogenic epithelium [25].

Recent Russian studies confirm that hypothyroidism 
is an important risk factor for male infertility. According 
to evaluations performed at reproductive centers, 
8–10 % of men with oligozoospermia exhibit signs of 
subclinical or overt hypothyroidism. Thyroid hormone 
replacement therapy with levothyroxine restores normal 
thyroid status and rebalances pituitary gonadotropin 
secretion. In several clinical observations, correction of 
hypothyroidism was followed by improvements in semen 
parameters, including increased sperm concentration 
and motility [25].

Congenital adrenal cortex dysfunction / Врожденная 
дисфункция коры надпочечников

Congenital adrenal hyperplasia (CAH) is a group of 
autosomal recessive disorders caused by mutations in 
the CYP21A2 gene, with 21-hydroxylase deficiency being 
the most common form. This defect leads to impaired 
cortisol synthesis and compensatory hypersecretion 
of adrenocorticotropic hormone (ACTH). Chronic 
ACTH stimulation results in adrenal hyperplasia and 
excessive androgen production. The development of 
testicular adrenal rest tumors (TARTs) – ectopic adrenal 
tissue within the testes – occurs in 40–50 % of adult 
males with CAH and represents a direct risk factor for 
oligozoospermia and azoospermia [25]. Compression 
of the seminiferous tubules leads to their atrophy and 
impaired spermatogenesis. Hormonal disturbances 
(testosterone deficiency in the setting of chronic 
dysregulation of FSH/LH) further exacerbate damage to 
the spermatogenic epithelium.

Men with CAH frequently present with varying 
degrees of oligozoospermia, reduced sperm motility, 
and increased infertility rates, with 40–60 % exhibiting 
profound spermatogenic impairment. Glucocorticoid 
therapy (hydrocortisone, dexamethasone) lowers ACTH 
levels, inhibits the growth of ectopic adrenal tissue, and 
improves semen parameters [25].

Oligozoospermia as a side effect of chemotherapy 
and radiation therapy / Олигозооспермия как 
побочный эффект химиотерапии и лучевой терапии

Chemotherapy and radiotherapy are widely used in the 
treatment of malignant tumors, including testicular can-
cer, lymphomas, leukemias, and solid neoplasms in young 
men. Despite their high therapeutic efficacy, such moda
lities frequently lead to impaired spermatogenesis and 
the development of oligozoospermia or azoospermia [25].

The cytotoxic effects of chemotherapeutic agents (al-
kylating agents, platinum-based drugs) induce apopto-
sis of spermatogonia and disrupt meiosis. Radiothera-
py causes direct damage to germinal epithelium cells; 
even doses of 0.1–0.2 Gy can reduce sperm count, and 
at doses > 2 Gy, the risk of prolonged or permanent 
azoospermia increases substantially. Oxidative stress and 
inflammation following therapy further deteriorate semen 
quality and increase DNA fragmentation levels.

Most men develop pronounced oligozoospermia in the 
first months post-treatment. Spermatogenesis may recover 
within 1–5 years depending on radiation dose and chemo-
therapy regimen, although in some patients the changes are 
irreversible. Men with initially impaired semen parameters 
have a higher risk of persistent oligozoospermia. Sperm 
cryopreservation prior to treatment is the gold standard for 
fertility preservation. In cases of severe oligozoospermia, 
ART, including ICSI and IVF, are required [25].

Thus, it is of particular interest to analyze the clinical 
activity profile of endocrinology centers in Saint Peters-
burg and Tashkent in order to identify the target group of 
men with infertility and oligozoospermia who are mana
ged by both endocrinologists and urologists-andrologists 
within the context of “real-world” clinical practice.

Aim: to compare international and Russian epidemi-
ological data on the causes of oligozoospermia and to 
develop differential diagnostics and patient management 
algorithm by taking into account endocrine, genetic and 
immunological factors.

Materials and Methods / Материалы 
и методы

Дизайн исследования / Study design

A retrospective observational study included 210 men 
aged 25–45 years with confirmed oligozoospermia and 
infertility-related complaints. 

Inclusion and exclusion criteria / Критерии включения 
и исключения

Inclusion criteria: age 25–45 years; confirmed oligo-
zoospermia according to the WHO criteria (2021); sperm 
concentration < 15 million/mL; complaints of infertility  

Oligozoospermia: etiology, pathogenesis, and algorithm for differential diagnostics
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in the couple for ≥ 12 months; providing at least 2 sper-
mograms with an interval of 2–4 weeks.

Exclusion criteria: acute inflammatory diseases of the 
genitourinary system; drugs affecting spermatogenesis 
(testosterone, anabolic steroids, human chorionic 
gonadotropin, cytotoxic drugs) used for 6 months; 
cryptorchidism, previous orchidectomy; severe somatic 
diseases in the decompensation stage; inability to 
complete the diagnostic algorithm.

Study methods / Методы исследования

Spermograms were performed twice, 2–4 weeks apart, 
according to the WHO (2021) methodology, using an 
OLYMPUS CX43 microscope with a Makler chamber (Sefi-
Medical Instruments).

FSH, LH, testosterone, prolactin, TSH, estradiol, inhibin 
B, AMH, and 17-OH-progesterone blood levels were mea-
sured by immunochemiluminescence assay on Architect 
i2000SR analyzer (Abbott Diagnostics, USA) using Abbott 
Diagnostics (USA) reagent kits for FSH, LH, TSH, pro-
lactin, testosterone, and estradiol; and Beckman Coulter 
(USA) reagent kits for inhibin B and AMH. Blood samples 
were collected in the morning (8:00–9:00 AM) on an emp-
ty stomach. 

An ultrasound examination of the scrotum was per-
formed using a Samsung HS60 scanner (Samsung Medison, 
Korea) with a 7.5–12 MHz linear transducer. Testicular vo
lume and structure were assessed, as well as the presence 
of varicoceles, signs of orchiepididymitis, cysts, and tumors.

Magnetic resonance imaging (MRI) of the hypothalamic-
pituitary region was performed using a Siemens Magnetom 
AERA 1.5 T scanner (Siemens Healthineers, Germany).

Genetic testing: karyotyping was performed using GTG 
banding (400–550 bands) and MetaSystems cytogenetic 
kits (Germany). Y-chromosome microdeletions (AZF) 
were assessed using real-time polymerase chain reaction.

Comparison with the results of previous studies / 
Сопоставление с результатами предыдущих 
исследований 

For comparison with data reported elsewhere, there 
were analyzed international clinical guidelines of the 
European Association of Urology (EAU, 2024), American 
Urological Association/American Society for Reproductive 
Medicine (AUA/ASRM, 2024) [1, 3, 4], as well as 
publications from PubMed/MEDLINE, Scopus and eLibrary 
in Russian and English.

Results and Discussion / Результаты 
и обсуждение 

Analysis of the obtained data demonstrated significant 
heterogeneity of etiologic factors, consistent with 

current understanding of the multifactorial nature of 
spermatogenesis disorders.

The most common cause of oligozoospermia in the 
study group was varicocele, detected in 44.3 % of patients 
(Table 1) that agrees with international data, which 
consider varicocele a key factor in spermatogenesis 
disorders with potential for correction.

The second most common category was idiopathic 
oligozoospermia (25.2  %). Despite comprehensive 
hormonal, genetic, and ultrasound examinations, it was 
not possible to determine the cause of spermatogenesis 
disorders in this group of patients. This is consistent with 
international data, where the proportion of idiopathic 
forms reaches 25–30 %, thereby confirming the need 
for further study of the subclinical genetic and epigenetic 
mechanisms influencing the functioning of Sertoli cells 
and spermatogenic epithelium.

Genetic causes – Klinefelter syndrome (10.0 %) and 
AZF microdeletions (8.6 %) also significantly contributed 
to the pattern of oligozoospermia. The obtained data 
are comparable to the results of large international 
cohorts. Diagnosis of these conditions is of fundamental 
clinical importance, as it determines the prognosis for 
spermatogenesis restoration and the feasibility of ART. 
The high incidence of AZFc deletions, which increase the 
likelihood of successful ART treatment for infertility, is 
particularly noteworthy.

In Klinefelter syndrome, classic signs of primary 
hypogonadism were observed: high FSH and LH levels 
along with decreased testosterone and inhibin B levels, 
reflecting profound loss of spermatogenic epithelium. 
In cases with AZFc deletions, the hormonal profile was 
more variable, confirming the heterogeneity of clinical 
phenotypes.

Endocrine disorders constituted a smaller, but clinically 
significant, proportion of cases. Hypogonadotropic 
hypogonadism is diagnosed in 0.95 % of patients. Despite 
its relatively low prevalence, this form of oligozoospermia 
is potentially reversible, as combined hCG and FSH 
therapy can restore spermatogenesis within 6–24 months.

Rare causes – prolactinoma, hypothyroidism, auto
immune orchitis, hydrocele, and the consequences 
of chemotherapy and radiation therapy have been 
identified in isolated cases but have crucial practical 
significance. Prolactinoma is accompanied by severely 
suppressed hypothalamic-pituitary-gonadal axis; 
hypothyroidism leads to secondary hypogonadism; 
autoimmune orchitis is one of the few forms of 
testicular damage with predominantly irreversible 
damage to spermatogenesis. Patients who previously 
received chemotherapy experienced the most severe 
forms of oligozoospermia, reflecting the known 

Ivanov N.V., Amandullaev K.Z., Yusupova Sh.K., Vykhodtsev S.V., Medvedeva E.V.
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dependence of spermatogenesis on the dose and class 
of cytotoxic drugs.

The obtained results demonstrate the need for a 
comprehensive, multi-level approach to the diagnosis 
of oligozoospermia. An algorithm including repeated 
spermograms, hormonal profile, ultrasound, pituitary 
MRI, karyotyping, and AZF locus testing enables the 
identification of reversible forms of disorders (varicocele, 
hypogonadotropic hypogonadism, hypothyroidism); 
timely diagnosis of genetic forms requiring specific 
tactics (ICSI); and identification of patients requiring 
early referral for ART. Also, similar to the practical 
algorithm for examination and management of patients 
with azoospermia developed by our research group [26], 
this approach helps to methodologically substantiate a 
personalized therapeutic strategy.

Algorithm for the differential diagnosis 
and patient management / Алгоритм 
дифференциальной диагностики 
и ведения пациентов

Notes to the algorithm / Пояснения к алгоритму

{A} Oligozoospermia should be assessed only after ex-
cluding the use of medications that affect the reproductive 

system, chronic intoxications, and occupational harmful 
exposures.

{B} In this situation, differential diagnosis typically 
involves distinguishing between various forms of 
hypogonadotropic hypogonadism. In most cases, 
these are congenital conditions such as idiopathic 
hypogonadotropic hypogonadism or Kallmann syndrome 
(if anosmia is present). However, hypogonadism may 
also result from tumors (or malformations) of the 
hypothalamic–pituitary region, which would require 
neurosurgical intervention if craniopharyngioma or 
another intracranial mass is identified.

{C} Hyperprolactinemia and prolactin-secreting pi-
tuitary adenoma (prolactinoma) are relatively common 
causes of male infertility. Treatment with dopamine 
receptor agonists (cabergoline, bromocriptine) helps 
normalize sexual function and restore spermatogene
sis. In some cases, neurosurgical treatment may be 
required.

{D} Testicular tumors producing estrogens or hCG are 
increasingly diagnosed in men presenting with infertility. 
Progressive tumor growth within the testis suppresses 
spermatogenesis and disrupts steroidogenesis, leading to 
sexual dysfunction and infertility. Sperm cryopreservation 
is recommended, as subsequent treatment may negatively 

Oligozoospermia: etiology, pathogenesis, and algorithm for differential diagnostics

Table 1. Prevalence of different oligozoospermia forms in infertile men – comparison of personal data with results of international studies.

Таблица 1. Частота различных форм олигозооспермии у мужчин с бесплодием – сравнение собственных данных с результатами 
международных исследований. 

Oligozoospermia form
Форма олигозооспермии

Frequency according to research data, % 
[references]

Частота по данным исследований, % 
[первоисточники] 

Personal data
Собственные данные

n = 210
n (%)

Idiopathic / Идиопатическая ~25–30 [12, 13] 53 (25,2)

Varicocele-associated 
Варикоцеле-ассоциированная

~30–40 [18, 19] 93 (44,3)

Hypogonadotropic hypogonadism 
Гипогонадотропный гипогонадизм

1–2 [8] 2 (0,95)

Hypergonadotropic hypogonadism (Klinefelter syndrome) 
Гипергонадотропный гипогонадизм (синдром Клайнфельтера)

~10–15 [10] 21 (10,0)

Y-chromosome microdeletions (AZFc)
Микроделеции Y-хромосомы (AZFc)

8–15 [15, 16] 18 (8,6)

Prolactinoma / Пролактинома ~1–2 [21, 22] 2 (0,95)

Hydrocele / Гидроцеле ~2–3 [24, 25] 4 (1,9)

Autoimmune orchitis / Аутоиммунный орхит 2–4 [24] 4 (1,9)

Testicular cancer / Рак яичка ~1–2 [25] 2 (0,95)

Hypothyroidism / Гипотиреоз ~2–5 [25] 4 (1,9)

Congenital adrenal hyperplasia 
Врожденная дисфункция коры надпочечников

~1–2 [25] 2 (0,95)

Post-chemotherapy/radiotherapy 
После химио- и лучевой терапии

~2–3 [25] 5 (2,4)
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affect the germinal epithelium or necessitate gonadectomy 
(in some cases bilateral).

{E} In this case, the cause of male infertility is 
hypergonadotropic hypogonadism, which may result 
from congenital factors (e.g., karyotype abnormalities) 
or acquired conditions. Among acquired causes, 
scrotal pathologies leading to testicular atrophy are 
most prominent, including varicocele (dilation of the 
pampiniform plexus), hydrocele, trauma, and testicular 
torsion.

{F} Isolated FSH elevation in infertile men typically 
indicates selective damage to the germinal epithelium, 
with impairment of spermatogenesis caused by either 
congenital or acquired factors. Congenital forms are 
most commonly associated with Y-chromosome 
microdeletions (AZFc gene). Acquired spermatogenic 
failure is frequently linked to intratesticular autoimmune 
processes – autoimmune orchitis or to testicular damage 
resulting from varicocele or hydrocele.

{G} A two-fold increase in blood estradiol or elevated 
hCG levels suggests a potential testicular tumor, which 
may manifest clinically with gynecomastia, reduced libido, 
and infertility (oligozoospermia).

{H} Dopamine agonists help normalize serum prolactin 
levels and restore spermatogenesis. If no recovery occur, 
the infertility may be due to a coexisting pituitary adenoma 
(often a macroadenoma) causing hypogonadotropic 
hypogonadism, or to a combination of contributing 
etiological factors.

{I} Klinefelter syndrome in most cases presents with 
infertility of varying severity, ranging from azoospermia 
and seminiferous tubule hyalinization to oligozoospermia. 
However, no pharmacological treatments have been 
developed for patients with Klinefelter syndrome. Sperm 
cryopreservation and ART use are recommended to 
overcome infertility.

{J} Autoimmune orchitis is diagnosed when other 
causes of oligozoospermia are excluded and the patient 
exhibits hypergonadotropic hypogonadism. Antibodies 
against Leydig cells or antisperm antibodies may be 
detected in the ejaculate (MAR test).

{K} Y-chromosome microdeletions is a common finding 
in infertile men. Loss of the critical AZF region required for 
spermatogenesis leads to infertility. No pharmacological 
treatments are available. ART is recommended.

{L} Idiopathic oligozoospermia is diagnosed in men 
with normogonadotropic status after all other causes of 
oligozoospermia have been excluded.

{M} For the treatment of infertility in hypogonadotropic 
hypogonadism, FSH and hCG preparations are indicated. 
Therapy lasts at least one year. Complete restoration of 
spermatogenesis has been demonstrated in these pa-
tients, although treatment may be ineffective in about 
10% of cases.

{N} Pharmacotherapy for infertility in patients with hy-
pergonadotropic hypogonadism has not been developed. 
In most cases, ART is required. Sperm cryopreservation 
is recommended for men with this form of hypogonadism.

{O} Testosterone replacement therapy in men with 
hypogonadism is administered lifelong. Testosterone 
preparations suppress FSH production in the anterior 
pituitary and may worsen semen parameters. Therefore, 
sperm cryopreservation is recommended prior to initiating 
androgen replacement therapy.

{P} Assisted reproductive technologies enable the 
achievement of conception in the majority of male-factor 
infertility conditions. However, the choice of a specific 
technique depends on the expertise of the reproductive 
center, its technical capabilities, and the patient’s 
underlying diagnosis. If sperm retrieval is unsuccessful, 
the use of donor sperm is indicated.

{R} Stimulation of spermatogenesis with FSH prepa-
rations has demonstrated effectiveness in this group of 
patients. Several meta-analyses have shown the efficacy 
of clomiphene therapy [25].

Conclusion / Заключение

Oligozoospermia has a multifactorial nature, with 
causes ranging from varicocele and endocrine disorders to 
genetic and iatrogenic factors. The most common forms 
are varicocele-associated and idiopathic oligozoospermia, 
which together account for more than 50 % of cases.

Genetic factors (Klinefelter syndrome, Y-chromosome 
microdeletions) are found in about one in five patients 
with oligozoospermia and require mandatory diagnostic 
evaluation.

Reversible forms (hypogonadotropic hypogonadism, 
hypothyroidism, prolactinoma, varicocele, hydrocele) 
comprise up to one-third of cases, supporting a poten-
tial for fertility restoration upon timely diagnosis and 
treatment.

Management of these patients should include a com-
prehensive diagnostic workup (semen analysis, hormo
nal profiling, ultrasonography, genetic and immunolog-
ical testing) and a personalized therapeutic strategy tai-
lored to the underlying etiology.

Oligozoospermia: etiology, pathogenesis, and algorithm for differential diagnostics

Да
нн
ая

 и
нт
ер
не
т-
ве
рс
ия

 с
та
ть
и 
бы

ла
 с
ка
ча
на

 с
 с
ай
та

 h
ttp

://
w

w
w

.g
yn

ec
ol

og
y.

su
. Н

е 
пр
ед
на
зн
ач
ен
о 
дл
я 
ис
по
ль
зо
ва
ни
я 
в 
ко
м
м
ер
че
ск
их

 ц
ел
ях

. 
И
нф

ор
м
ац
ию

 о
 р
еп
ри
нт
ах

 м
ож

но
 п
ол
уч
ит
ь 
в 
ре
да
кц
ии

. Т
ел

.: 
+7

 (4
95

) 6
49

-5
4-

95
; э
л.

 п
оч
та

: i
nf

o@
irb

is
-1

.ru
. 



901

2025 • V
ol. 19 • №

 6
O

bstetrics, G
ynecolog

y and  R
eproduction

ARTICLE INFORMATION ИНФОРМАЦИЯ О СТАТЬЕ

Received: 04.09.2025. 
Revision received: 02.12.2025.

Accepted: 09.12.2025.  
Published online: 10.12.2025.

Поступила: 04.09.2025.
В доработанном виде: 02.12.2025.

Принята к печати: 09.12.2025.
Опубликована онлайн: 10.12.2025.

Author’s contribution Вклад авторов 

All authors contributed equally to the article. Все авторы внесли равный вклад в написание и подготовку рукописи. 

All authors have read and approved the final version of the manuscript. Все авторы прочитали им утвердили окончательный вариант рукописи.

Conflict of interests Конфликт интересов

The authors declare no conflict of interest. Авторы заявляют об отсутствии конфликта интересов.

Funding Финансирование

The study did not receive any external funding. Исследование не имело спонсорской поддержки.

Patient consent Согласие пациентов 

Obtained. Получено.

Ethics declarations Этические аспекты

The study was conducted in accordance with the Declaration of Helsinki. Исследование проводилось в соответствии с требованиями Хельсинк-
ской декларации Всемирной медицинской ассоциации. 

Data sharing Раскрытие данных

The corresponding author may provide the dataset used and/or analyzed 
during the study on reasonable request.

Массив данных, использованный и/или проанализированный в ходе 
настоящего исследования, может быть предоставлен корреспондиру-
ющим автором по обоснованному запросу.

Publisher’s note Комментарий издателя

The statements, opinions, and data contained in this publication were 
generated by the authors and not by IRBIS Publishing (IRBIS LLC). IRBIS 
Publishing disclaims any responsibility for any injury to peoples or property 
resulting from any ideas, methods, instructions, or products referred in the 
content.

Содержащиеся в  этой публикации утверждения, мнения и  данные 
были созданы ее авторами, а не издательством ИРБИС (ООО «ИРБИС»). 
Издательство ИРБИС снимает с себя ответственность за любой ущерб, 
нанесенный людям или имуществу в результате использования любых 
идей, методов, инструкций или препаратов, упомянутых в публикации.

Rights and permissions Права и полномочия

IRBIS LLC holds exclusive rights to this paper under a publishing agreement 
with the author(s) or other rightsholder(s). Usage of this paper is solely 
governed by the terms of such publishing agreement and applicable law.

ООО «ИРБИС» обладает исключительными правами на эту статью по 
Договору с автором (авторами) или другим правообладателем (право-
обладателями). Использование этой статьи регулируется исключи-
тельно условиями этого Договора и действующим законодательством.

Ivanov N.V., Amandullaev K.Z., Yusupova Sh.K., Vykhodtsev S.V., Medvedeva E.V.

References:
1.	 World Health Organization. WHO laboratory manual for the examination 

and processing of human semen. 6th ed. Geneva: WHO Press, 2021. 
292 р. https://doi.org/10.1002/9781119037063.

2.	 EAU Guidelines. Edn. presented at the EAU Annual Congress, Madrid, 
2025. http://uroweb.org/guidelines/compilations-of-all-guidelines/.

3.	 Brannigan R.E., Hermanson L., Kaczmarek J. et al. Updates to male 
infertility: AUA/ASRM Guideline. J Urol. 2024;212(6):789–99. https://doi.
org/10.1097/JU.0000000000004180.

4.	 Salonia A., Bettocchi C., Boeri L. et al. European Association of Urology 
guidelines on sexual and reproductive health. Part II: male sexual 
dysfunction. Eur Urol. 2021;80(3):333–57. https://doi.org/10.1016/j.
eururo.2021.06.014.

5.	 Huhtaniemi I., Tajar A., Lee D.K. et al. Hypogonadism in ageing men: 
European Male Aging Study. J Clin Endocrinol Metab. 2012;97(5):1508–
16. https://doi.org/10.1210/jc.2011-2513.

6.	 Abdel-Meguid T.A., Al-Sayyad A., Tayib A., Farsi H.M. Does varicocele 
repair improve male infertility? An evidence-based perspective from a 
randomized, controlled trial. Eur Urol. 2011;59(3):455–61. https://doi.
org/10.1016/j.eururo.2010.12.008.

7.	 Pitteloud N., Hayes F.J., Boepple P.A. et al. The role of prior pubertal 
development, biochemical markers of testicular maturation, and genetics 
in hCG-induced spermatogenesis in men with idiopathic 
hypogonadotropic hypogonadism. J Clin Endocrinol Metab. 
2002;87(1):55–62. https://doi.org/10.1210/jcem.87.1.8131.

8.	 Corona G., Goulis D.G., Huhtaniemi I. et al. European Academy of 
Andrology (EAA) guidelines on investigation, treatment and monitoring of 
functional hypogonadism in males. Andrology. 2020;8(4):970–87. https://
doi.org/10.1111/andr.12770.

9.	 Kavoussi P.K., Hudson K., Machen G.L. et al. FSH levels and testicular 
volumes are associated with the severity of testicular histopathology in 
men with non-obstructive azoospermia. J Assist Reprod Genet. 
2021;38(11):3015–8. https://doi.org/10.1007/s10815-021-02313-y.

10.	 Dohle G.R., Colpi G.M., Hargreave T.B. et al. EAU guidelines on male 
infertility. Eur Urol. 2005;48(5):703–11. https://doi.org/10.1016/j.
eururo.2005.06.002.

11.	 Simoni M., Santi D. FSH treatment of male idiopathic infertility: Time 
for a paradigm change. Andrology. 2020;8(3):535–44. https://doi.
org/10.1111/andr.12746.

12.	 Selice R., Garolla A., Pengo M. et al. The response to FSH treatment in 
oligozoospermic men depends on FSH receptor gene polymorphisms. 
Int J Androl. 2011;34(4):306–12. https://doi.org/10.1111/j. 
1365-2605.2010.01086.x.

13.	 Kliesch S., Behre H.M., Nieschlag E. Recombinant human 
follicle-stimulating hormone and human chorionic gonadotropin 
for induction of spermatogenesis in a hypogonadotropic male. Fertil 
Steril. 1995;63(6):1326–8. https://doi.org/10.1016/s0015-
0282(16)57619-5.

14.	 Kohn T.P., Kohn J.R., Owen R.C., Coward R.M. The prevalence of 
Y-chromosome microdeletions in oligospermic men: a systematic review 
and meta-analysis of European and North American studies. Eur Urol. 
2019;76(5):626–36. https://doi.org/10.1016/j.eururo.2019.07.033.

15.	 Krausz C., Casamonti E. Spermatogenic failure and the Y chromosome. 
Hum Genet. 2017;136(5):637–55. https://doi.org/10.1007/s00439-017-
1793-8.

16.	 Speiser P.W., White P.C. Congenital adrenal hyperplasia. N Engl J Med. 
2003;349(8):776–88. https://doi.org/10.1056/NEJMra021561.

Да
нн
ая

 и
нт
ер
не
т-
ве
рс
ия

 с
та
ть
и 
бы

ла
 с
ка
ча
на

 с
 с
ай
та

 h
ttp

://
w

w
w

.g
yn

ec
ol

og
y.

su
. Н

е 
пр
ед
на
зн
ач
ен
о 
дл
я 
ис
по
ль
зо
ва
ни
я 
в 
ко
м
м
ер
че
ск
их

 ц
ел
ях

. 
И
нф

ор
м
ац
ию

 о
 р
еп
ри
нт
ах

 м
ож

но
 п
ол
уч
ит
ь 
в 
ре
да
кц
ии

. Т
ел

.: 
+7

 (4
95

) 6
49

-5
4-

95
; э
л.

 п
оч
та

: i
nf

o@
irb

is
-1

.ru
. 

https://doi.org/10.1097/JU.0000000000004180
https://doi.org/10.1097/JU.0000000000004180
https://doi.org/10.1016/j.eururo.2021.06.014
https://doi.org/10.1016/j.eururo.2021.06.014
https://doi.org/10.1016/j.eururo.2010.12.008
https://doi.org/10.1016/j.eururo.2010.12.008
https://doi.org/10.1111/andr.12770
https://doi.org/10.1111/andr.12770
https://doi.org/10.1016/j.eururo.2005.06.002
https://doi.org/10.1016/j.eururo.2005.06.002
https://doi.org/10.1111/andr.12746
https://doi.org/10.1111/andr.12746
https://doi.org/10.1111/j.1365-2605.2010.01086.x
https://doi.org/10.1111/j.1365-2605.2010.01086.x
https://doi.org/10.1016/s0015-0282(16)57619-5
https://doi.org/10.1016/s0015-0282(16)57619-5
https://doi.org/10.1007/s00439-017-1793-8
https://doi.org/10.1007/s00439-017-1793-8


А
ку

ш
ер

ст
во

, Г
и

не
ко

ло
ги

я 
и 

Р
еп

ро
ду

кц
и

я

902 https://www.gynecology.su

20
25

 •
 Т

ом
 1

9 
• 

№
 6 Oligozoospermia: etiology, pathogenesis, and algorithm for differential diagnostics

Литература:
1.	 World Health Organization. WHO laboratory manual for the examination 

and processing of human semen. 6th ed. Geneva: WHO Press, 2021. 
292 р. https://doi.org/10.1002/9781119037063.

2.	 EAU Guidelines. Edn. presented at the EAU Annual Congress, Madrid, 
2025. http://uroweb.org/guidelines/compilations-of-all-guidelines/.

3.	 Brannigan R.E., Hermanson L., Kaczmarek J. et al. Updates to male 
infertility: AUA/ASRM Guideline. J Urol. 2024;212(6):789–99. 
https://doi.org/10.1097/JU.0000000000004180/

4.	 Salonia A., Bettocchi C., Boeri L. et al. European Association of Urology 
guidelines on sexual and reproductive health. Part II: male sexual 
dysfunction. Eur Urol. 2021;80(3):333–57. https://doi.org/10.1016/j.
eururo.2021.06.014.

5.	 Huhtaniemi I., Tajar A., Lee D.K. et al. Hypogonadism in ageing men: 
European Male Aging Study. J Clin Endocrinol Metab. 2012;97(5):1508–
16. https://doi.org/10.1210/jc.2011-2513.

6.	 Abdel-Meguid T.A., Al-Sayyad A., Tayib A., Farsi H.M. Does varicocele 
repair improve male infertility? An evidence-based perspective from 
a randomized, controlled trial. Eur Urol. 2011;59(3):455–61. 
https://doi.org/10.1016/j.eururo.2010.12.008.

7.	 Pitteloud N., Hayes F.J., Boepple P.A. et al. The role of prior pubertal 
development, biochemical markers of testicular maturation, and genetics 
in hCG-induced spermatogenesis in men with idiopathic 
hypogonadotropic hypogonadism. J Clin Endocrinol Metab. 
2002;87(1):55–62. https://doi.org/10.1210/jcem.87.1.8131.

8.	 Corona G., Goulis D.G., Huhtaniemi I. et al. European Academy 
of Andrology (EAA) guidelines on investigation, treatment and monitoring 
of functional hypogonadism in males. Andrology. 2020;8(4):970–87. 
https://doi.org/10.1111/andr.12770.

9.	 Kavoussi P.K., Hudson K., Machen G.L. et al. FSH levels and  
testicular volumes are associated with the severity of testicular 
histopathology in men with non-obstructive azoospermia. J Assist 
Reprod Genet. 2021;38(11):3015–8. https://doi.org/10.1007/s10815-021-
02313-y.

10.	 Dohle G.R., Colpi G.M., Hargreave T.B. et al. EAU guidelines on male 
infertility. Eur Urol. 2005;48(5):703–11. https://doi.org/10.1016/j.
eururo.2005.06.002.

11.	 Simoni M., Santi D. FSH treatment of male idiopathic infertility: 
Time for a paradigm change. Andrology. 2020;8(3):535–44. https://doi.
org/10.1111/andr.12746.

12.	 Selice R., Garolla A., Pengo M. et al. The response to FSH treatment 
in oligozoospermic men depends on FSH receptor gene polymorphisms. 
Int J Androl. 2011;34(4):306–12. https://doi.org/10.1111/j.1365-2605. 
2010.01086.x.

13.	 Kliesch S., Behre H.M., Nieschlag E. Recombinant human follicle-

stimulating hormone and human chorionic gonadotropin for induction 
of spermatogenesis in a hypogonadotropic male. Fertil Steril. 
1995;63(6):1326–8. https://doi.org/10.1016/s0015-0282(16)57619-5.

14.	 Kohn T.P., Kohn J.R., Owen R.C., Coward R.M. The prevalence 
of Y-chromosome microdeletions in oligospermic men:  
a systematic review and meta-analysis of European and North American 
studies. Eur Urol. 2019;76(5):626–36. https://doi.org/10.1016/j.
eururo.2019.07.033.

15.	 Krausz C., Casamonti E. Spermatogenic failure and the Y chromosome. 
Hum Genet. 2017;136(5):637–55. https://doi.org/10.1007/s00439-017-
1793-8.

16.	 Speiser P.W., White P.C. Congenital adrenal hyperplasia. N Engl J Med. 
2003;349(8):776–88. https://doi.org/10.1056/NEJMra021561.

17.	 Baazeem A., Belzile E., Ciampi A. et al. Varicocele and male factor 
infertility treatment: a new meta-analysis and review of the role 
of varicocele repair. Eur Urol. 2011;60(4):796–808. https://doi.
org/10.1016/j.eururo.2011.06.018.

18.	 Sharma R., Harlev A., Agarwal A., Esteves S.C. Cigarette smoking and 
semen quality: a new meta-analysis examining the effect of the 2010 
World Health Organization laboratory methods for the examination 
of human semen. Eur Urol. 2016;70(4):635–645. https://doi.
org/10.1016/j.eururo.2016.04.010.

19.	 Cannarella R., Shah R., Hamoda T.A.A. et al. Global andrology forum. 
Does varicocele repair improve conventional semen parameters? A meta-
analytic study of before-after data. World J Mens Health. 2024;42(1):92–
132. https://doi.org/10.5534/wjmh.230034.

20.	 Gillam M.P., Molitch M.E., Lombardi G., Colao A. Advances in the 
treatment of prolactinomas. Endocr Rev. 2006;27(5):485–534. 
https://doi.org/10.1210/er.2005-9998.

21.	 Melmed S., Casanueva F.F., Hoffman A.R. et al. Diagnosis and treatment 
of hyperprolactinemia: an Endocrine Society clinical practice guideline. 
J Clin Endocrinol Metab. 2011;96(2):273–88. https://doi.org/10.1210/
jc.2010-1692.

22.	 Hoang V.T., Van H.A.T., Hoang T.H. et al. A review of classification, 
diagnosis, and management of hydrocele. J Ultrasound Med. 
2024;43(3):599–607. https://doi.org/10.1002/jum.16380.

23.	 Haratian K., Faegh A., Mehrpoor G. et al. Potential causes and associated 
conditions with anti-sperm antibody production among infertile males: 
a systematic literature review. BMC Immunol. 2025;26(1):58. https://doi.
org/10.1186/s12865-025-00740-5.

24.	 Котов С.В., Корочкин Н.Д., Клименко А.А. Рецидивное варикоцеле. 
Вестник урологии. 2021;9(2):132–41. https://doi.org/10.21886/2308-
6424-2021-9-2-132-141.

25.	 Роживанов Р.В., Парфенова Н.С., Курбатов Д.Г. Лечение 

17.	 Baazeem A., Belzile E., Ciampi A. et al. Varicocele and male factor 
infertility treatment: a new meta-analysis and review of the role of 
varicocele repair. Eur Urol. 2011;60(4):796–808. https://doi.
org/10.1016/j.eururo.2011.06.018.

18.	 Sharma R., Harlev A., Agarwal A., Esteves S.C. Cigarette smoking and 
semen quality: a new meta-analysis examining the effect of the 2010 
World Health Organization laboratory methods for the examination of 
human semen. Eur Urol. 2016;70(4):635–645. https://doi.org/10.1016/j.
eururo.2016.04.010.

19.	 Cannarella R., Shah R., Hamoda T.A.A. et al. Global andrology forum. 
Does varicocele repair improve conventional semen parameters? A meta-
analytic study of before-after data. World J Mens Health. 2024;42(1):92–
132. https://doi.org/10.5534/wjmh.230034.

20.	 Gillam M.P., Molitch M.E., Lombardi G., Colao A. Advances in the 
treatment of prolactinomas. Endocr Rev. 2006;27(5):485–534. https://
doi.org/10.1210/er.2005-9998.

21.	 Melmed S., Casanueva F.F., Hoffman A.R. et al. Diagnosis and treatment 
of hyperprolactinemia: an Endocrine Society clinical practice guideline. 
J Clin Endocrinol Metab. 2011;96(2):273–88. https://doi.org/10.1210/
jc.2010-1692.

22.	 Hoang V.T., Van H.A.T., Hoang T.H. et al. A review of classification, 
diagnosis, and management of hydrocele. J Ultrasound Med. 
2024;43(3):599–607. https://doi.org/10.1002/jum.16380.

23.	 Haratian K., Faegh A., Mehrpoor G. et al. Potential causes and associated 
conditions with anti-sperm antibody production among infertile males: 
a systematic literature review. BMC Immunol. 2025;26(1):58. https://doi.
org/10.1186/s12865-025-00740-5.

24.	 Kotov S.V., Korochkin N.D., Klimenko A.A. Recurrent varicocele. 
[Retsidivnoe varikotsele]. Vestnik urologii. 2021;9(2):132–41. (In Russ.). 
https://doi.org/10.21886/2308-6424-2021-9-2-132-141.

25.	 Rozhivanov R.V., Parfenova N.S., Kurbatov D.G. Treatment 
of oligozoospermia in men with infertility. [Lechenie oligospermii 
u muzhchin s besplodiem]. Problemy endokrinologii. 2010;56(1):31–4. 
(In Russ.). https://doi.org/10.14341/probl201056131-34.

26.	 Ivanov N.V., Amandullaev K.Z., Yusupova Sh.K. et al. Azoospermia: 
etiology, pathogenesis, prevalence of forms and algorithm for differential 
diagnostics. [Azoospermiya: etiologiya, patogenez, rasprostranennost' 
form i algoritm differencial'noj diagnostiki]. Obstetrics, Gynecology and 
Reproduction. 2025;19(6):860–74. (In Russ.). https://doi.
org/10.17749/2313-7347/ob.gyn.rep.2025.679.

Да
нн
ая

 и
нт
ер
не
т-
ве
рс
ия

 с
та
ть
и 
бы

ла
 с
ка
ча
на

 с
 с
ай
та

 h
ttp

://
w

w
w

.g
yn

ec
ol

og
y.

su
. Н

е 
пр
ед
на
зн
ач
ен
о 
дл
я 
ис
по
ль
зо
ва
ни
я 
в 
ко
м
м
ер
че
ск
их

 ц
ел
ях

. 
И
нф

ор
м
ац
ию

 о
 р
еп
ри
нт
ах

 м
ож

но
 п
ол
уч
ит
ь 
в 
ре
да
кц
ии

. Т
ел

.: 
+7

 (4
95

) 6
49

-5
4-

95
; э
л.

 п
оч
та

: i
nf

o@
irb

is
-1

.ru
. 

https://doi.org/10.1016/j.eururo.2021.06.014
https://doi.org/10.1016/j.eururo.2021.06.014
https://doi.org/10.1007/s10815-021-02313-y
https://doi.org/10.1007/s10815-021-02313-y
https://doi.org/10.1016/j.eururo.2005.06.002
https://doi.org/10.1016/j.eururo.2005.06.002
https://doi.org/10.1111/andr.12746
https://doi.org/10.1111/andr.12746
https://doi.org/10.1111/j.1365-2605.2010.01086.x
https://doi.org/10.1111/j.1365-2605.2010.01086.x
https://doi.org/10.1016/j.eururo.2019.07.033
https://doi.org/10.1016/j.eururo.2019.07.033
https://doi.org/10.1007/s00439-017-1793-8
https://doi.org/10.1007/s00439-017-1793-8
https://doi.org/10.1016/j.eururo.2011.06.018
https://doi.org/10.1016/j.eururo.2011.06.018
https://doi.org/10.1016/j.eururo.2016.04.010
https://doi.org/10.1016/j.eururo.2016.04.010
https://doi.org/10.1210/jc.2010-1692
https://doi.org/10.1210/jc.2010-1692
https://doi.org/10.1186/s12865-025-00740-5
https://doi.org/10.1186/s12865-025-00740-5
https://doi.org/10.21886/2308-6424-2021-9-2-132-141
https://doi.org/10.21886/2308-6424-2021-9-2-132-141
https://doi.org/10.1016/j.eururo.2011.06.018
https://doi.org/10.1016/j.eururo.2011.06.018
https://doi.org/10.1016/j.eururo.2016.04.010
https://doi.org/10.1016/j.eururo.2016.04.010
https://doi.org/10.1210/er.2005-9998
https://doi.org/10.1210/er.2005-9998
https://doi.org/10.1210/jc.2010-1692
https://doi.org/10.1210/jc.2010-1692
https://doi.org/10.1186/s12865-025-00740-5
https://doi.org/10.1186/s12865-025-00740-5
https://doi.org/10.21886/2308-6424-2021-9-2-132-141
https://doi.org/10.17749/2313-7347/ob.gyn.rep.2025.679
https://doi.org/10.17749/2313-7347/ob.gyn.rep.2025.679


903

2025 • V
ol. 19 • №

 6
O

bstetrics, G
ynecolog

y and  R
eproduction

About the authors / Сведения об авторах:
Nikita V. Ivanov, MD, PhD. / Иванов Никита Владимирович, к.м.н. E-mail: baltic.forum@gmail.com. ORCID: https://orcid.org/0000-0003-4696-9290. Scopus 
Author ID: 57221190481. WoS ResearcherID: JRZ-0207-2023. eLibrary SPIN-code: 8349-4097.
Komoliddin Z. Amandullaev, MD. / Амандуллаев Комолиддин Зикиряевич. ORCID: https://orcid.org/0009-0000-1718-0157.
Shakhnоza K. Yusupova, MD, Dr Sci Med. / Юсупова Шахноза Кадиржановна, д.м.н. ORCID: https://orcid.org/0000-0001-5641-9239. Scopus Author ID: 
59418272100. eLibrary SPIN-code: 4274-9204.
Sergei V. Vykhodtsev, MD, PhD. / Выходцев Сергей Владимирович, к.м.н. ORCID: https://orcid.org/0000-0003-2397-1312. WoS ResearcherID: O-7426-2014. 
eLibrary SPIN-code: 5517-0948.
Ekaterina V. Medvedeva, MD. / Медведева Екатерина Владимировна. ORCID: https://orcid.org/0009-0006-0315-922X. 

Ivanov N.V., Amandullaev K.Z., Yusupova Sh.K., Vykhodtsev S.V., Medvedeva E.V.

олигоспермии у мужчин с бесплодием. Проблемы эндокринологии. 
2010;56(1):31–4. https://doi.org/10.14341/probl201056131-34.

26.	 Иванов Н.В., Амандуллаев К.З., Юсупова Ш.К. и др. Азооспермия: 

этиология, патогенез, распространенность форм и алгоритм диффе-
ренциальной диагностики. Акушерство, Гинекология и Репродукция. 
2025;19(6):860–74. https://doi.org/10.17749/2313-7347/ob.gyn.rep.2025.679.

Да
нн
ая

 и
нт
ер
не
т-
ве
рс
ия

 с
та
ть
и 
бы

ла
 с
ка
ча
на

 с
 с
ай
та

 h
ttp

://
w

w
w

.g
yn

ec
ol

og
y.

su
. Н

е 
пр
ед
на
зн
ач
ен
о 
дл
я 
ис
по
ль
зо
ва
ни
я 
в 
ко
м
м
ер
че
ск
их

 ц
ел
ях

. 
И
нф

ор
м
ац
ию

 о
 р
еп
ри
нт
ах

 м
ож

но
 п
ол
уч
ит
ь 
в 
ре
да
кц
ии

. Т
ел

.: 
+7

 (4
95

) 6
49

-5
4-

95
; э
л.

 п
оч
та

: i
nf

o@
irb

is
-1

.ru
. 

https://doi.org/10.17749/2313-7347/ob.gyn.rep.2025.679



