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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-Mallerian 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.
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Pestome

Llenb: cpaBHUTL MEXAYHAPO/HbIE 1 POCCUIACKME SNNAEMNONOrMYECKINE JaHHbIE MO NPUYMHAM PA3BUTUS ONIUTO300CTEPMIAN
1 pa3paboTaTb anroput™ AnchdepeHLmanbHOR AUArHOCTUKN 11 BEAGHNS NALMEHTOB C Y4eTOM 3HIOKPUHHBIX, FeHETUHECKIX
1 UMMYHOJIOTUYECKIUX (DAKTOPOB.

Martepuano! u meTofbl. B peTpocnekTBHOE Hab10aaTeNbHOE UCCIeA0BaHNe BKIto4eHbl 210 My><4iH B Bo3pacTe 25-45 net
C NOATBEPXX[EHHON 0NIMro300cnepmMuen 1 xanobamu Ha éecnnoaue. Bcem naumeHTam npoBefeHbl aHanu3bl CrepmMbl Mo
cTaHfaptam BcemupHoi opranusaunm 3apaBooxpanerns (2021), nccnefosanuns CogepXaHns ropMoHOB B KPOBU — (oS-
KYNOCTUMYJSIMPYIOLLEr0 FOPMOHA, NIOTENHU3UPYIOLLEr0 FOPMOHA, 06LLEro TecTOCTEepOHa, NPOSiaKTWUHA, TUPEOTPOMHOro
rOPMOHA, 3CTPaAMona, UHrnbuHa B, aHTumtonneposa ropmoHa, 17-0H nporecTepoHa, ynbTpasBykoBOe UCCNe0BaHe opra-
HOB MOLLOHKM, TeHeTN4eckoe 006Cref0BaHne (Kapuotun, Mukpogeneumm Y-xpoMocombl). 1 conocTaBieHns ¢ pesynora-
Tamy NpejplayLnX UCCefoBaHnin NCMoNb30BaHbl AaHHbIE MEXLYHAPOLHbIX KIIMHUYECKUX peKkomeHaaumi, Esponenckoil
accoumauuu yponoros (aHrn. European Association of Urology, EAU, 2024), AMeprnKaHCKOIi yposniorn4eckoi accoumawmm/
AmepuKaHckoro o6LiecTBa penpoayKTMBHON MeauuuHbl (aHrn. American Urological Association/American Society for
Reproductive Medicine, AUA/ASRM, 2024), ny6nukaumn n3 PubMed/MEDLINE, Scopus v eLibrary Ha pycCkom U aHrmum-
CKOM f3bIKaXx.

Pe3ynbTatbl. BbiABNEH LWNPOKNIA CNEKTP NPUYUH ONIMrO300CMEPMUN: SHLOKPUHHBIE HAPYLLEHWUS (TWNO- W rMNeproHaso-
TPOMHbIA TMNOrOHAAM3M), CUHAPOM KnaiHpensTepa, Mukpoaenewumnm Y-xpomMoCcoMbl, BapUKoLiene, 06CTPYKTUBHbIE (DOPMbI.
Monpo6HO paccMOTPeHbl NAaTOU3NONOTNYECKUE MEXaHU3MbI TUMOrOHAAN3Ma, KIMHUYECKOE 3Ha4eHue cunapoma KnaiH-
(henbtepa, 0CO6EHHOCTU feNeuunii haktopa azoocnepmun Y-XpOMOCOMbI, @ TakXe poJib BapuKoLieNie Kak noTeHuuanbHo
06paTUMON NPUYUHBI MYXXCKOro 6eCnoaus.

3akntouenue. uchhepeHumnanbHas AuarHoCTuKa 0ImMro300cnepmii Tpedyet KOMNIEKCHOrO U MO3TanHOro noaxoaa. Bkito-
YeHWe B ANITOPUTM MOBTOPHbIX WCCNELOBAHWIA CMEpMbl, FOPMOHANIbHOrO MpodusA, YIbTPa3BYKOBOW W TEHETUYECKON
ANArHOCTNKN NO3BONSET HE TONbKO BbISIBAATL 06pATMble NPUHNHbI (BapUKOLIeNe, TMNoroHafAoTPONHbIA rMNOroHagu3m), Ho
11 CBOEBPEMEHHO AMArHOCTMPOBATL reHeTuyeckne opmbl (CMHAPOM KnanHdenstepa, Y-MuKpoaeneumn). 3to obecneym-
BAeT MepCOHANN3MPOBAHHbIA BbIOOP J14EOHON TAKTUKL U MOBbIWAET 3(DEKTUBHOCTb MPUMEHEHWUS BCMOMOraTenbHbIX
PEnPOAYKTUBHbLIX TEXHONOTUA.

Knto4eBble cnoBa: 011ro300cnepmus, My>xckoe 6ecniogue, runoroHaguam, runoroHagoTpOnHbIA FTMNOroHagnM3m, CUHAPOM
KnaitHdpenbstepa, Mukpogeneuun Y-xpoMocoMmbl, BapukoLiene

Insa uutupoBanus: Visanos H.B., Amanaynnaes K.3., HOcynosa LL.K., Beixogues C.B., Megsenesa E.B. Onurosoocnepmus:
9TNOMOrNA, NaTtoreHe3 U anroputM AnddepeHunanbHoi AMArHOCTUKN. AKyLwepcTBo, [uHekonorus u Penpogykums.
2025;19(6):890-903. https://doi.org/10.17749/2313-7347/0b.gyn.rep.2025.680.

Introduction / BBegenue _ _ .
certain cohorts, the percentage of oligozoospermia reaches

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

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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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 / llepBUYHBIHA
(THIIEPrOHATOTPOIHBIN ) THIIOTOHATU3M
KaK IIPHYUHA OJIUT0300CIIEPMHH

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

OCHOBHbIE MOMEHTbI

Yo yxe u3BecTHO 06 3TOi TEME?

» Onurosoocnepmus ABAsSeTCS OAHOW M3 BeAyLNX MPUYMH
MYXCKOro 6ecnnoams u Bbisensetcs y 15-20 % nauneHTos,
00pALLAIOLLMXCS 32 MOMOLLbIO.

» Hanbornee 4acTble STNONOTNYECKME (DAKTOPbI BKITHOHAKOT 3HA0-
KPWUHHbIE HApYLLUEHWS (FUno- U rUNeproHagnam), BapukoLene
1 TeHeTnYecKune aedekTbl (CuHApoM KnaiHenbrepa, MUKpO-
Jeneuumn Y-xpomocoMmbl).

» MexayHapoaHble N POCCUIACKIE KITMHUYECKINE PEKOMEHAALMN
cofepxar 06Li1e anropuTMbl 06CNea0BaHNSA, BKOYAKOLLME
crepmorpammy, ropMoHanbHbIA NPOUAbL, MHCTPYMEHTANTbHbIE
11 TEHETNYHECKMEe METOAbI.

Y10 HOBOrO aeT cTaThA?

» [anHble 06¢nenoanuns 210 MyxynH 25-45 net ¢ noATBEPXAEH-
HOW 051Mro300cnepmuert u 6ecniognem NOMOrN CUCTEMATU3N-
poBaTh CMEKTP NPUYMH NATONOTNN B KNMHNYECKON NPaKTUKE.

» [logpo6HO pacCMOTPEHbI MAaTOPU3NONOrNYECKNE MEXAHN3MbI
rUNOroHaan3Ma, KNuHU4Yeckoe 3HaYeHne Mukpogeneunin AZF
NoKycOoB, cuHapoma KnanHensrepa, runoroHagoTponHoro
rUnoroHagnama.

» Oco60e BHAMAHWNE YAeNeHO rMnoroHaanuamMy 1 nanonaTuyeckon
0JIMr0300CNepMumn Kak Hambonee pacnpoCcTpaHeHHOM U MOTeH-
L1aNbLHO 06paTMON MPUYUHE MYXCKOro 6ecnnoaus.

Kak 3o MOXET NOBNUATb Ha KNIMHUYECKYH0 NPAKTUKY

B 0603pumom byaywem?

» llcnonb3oBaHne KOMMAEKCHOr0 anroputMa anddepeHunanb-
HOIA AMArHOCTWKI NO3BOUT MOBbLICUTD BbISBIAEMOCTb 06paTy-
MbIX (DOPM 0AINFO300CMNEPMUMN 11 CBOEBPEMEHHO HaNpaBsTh
MaLMEHTOB Ha IEYEHNe UK BCMIOMOraTesibHble PEnpOAyKTUB-
Hble TeXHONIOrNN.

P BK/OYeHNe reHeTYecKOro TeCTUPOBAHMUS (KapuoTun, MUKPO-
Jeneuun Y-XpoMoCOMbI) B CTaHAAPT 06Cej0BaHNS MYXXUIH
C TSDKENOW 0NUro300CnepMueit MoBbICUT TOYHOCTb MPOrHo3a
11 NePCOHANM3aLUmI0 PEenpoayKTUBHbBIX CTPATErUIA.

» [lony4eHHble faHHbIe MOTYT ObITb UCMOMb30BAHbI ANS COBEp-
LUEHCTBOBAHMSA HALMOHANbHBIX KIMHNYECKNX PEKOMEHAALMNA
11 NPaKTUKN BEAEHNS NALMEHTOB C MY>XCKUM 6€CTI0ANEM.

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 / Cunapom Knaitnchenotepa

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

m https://www.gynecology.su
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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 /
Mukpopeneuun 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 / Bapukouene

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 (DFl),
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 / BropuaHbIit
(rumOroHaIOTPOIHBIN ) THIIOTOHAANU3M
KaK IPUYIUHA OJITUTO300CTIEPMHUH

Hypogonadotropic hypogonadism / F'unoroHagoTponHblif
rUNOroHapM3m

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 / Uus1e
(popMBI 0ITUTO300CTIEPMUH

Idiopathic oligozoospermia / Uguonatuyeckas
onurosoocnepmus

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 / lponaktuHoma

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-
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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 / Tuppouene

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 / AyTOMMMYHHDbI# OPXUT

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 / 3nokayecTBeHHble
ONyX0NK fiMYKa

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 / TunoTtupeos

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-
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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 / BpoxpeHHas
AUCHIYHKLMA KOPbI HALNOYEYHNKOB

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 / Onuro3oocnepmus Kak
no60YHbIA I heKT XMMMOTEPANUM 1 TY4EBOI TEpanuu

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 / MaTepuanxbt
M METOJbI

Nn3zaitH uccneposanus / Study design

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

Inclusion and exclusion criteria / Kpurepun BknioyeHus
U UCKNTHOYEHHS

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

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 17-0H-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 /
ConocrasneHue ¢ pesynbTatamu NpeabiayLLux
UccneoBaHui

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 / Pe3yabTaTsI
H 00CYKIeHHE

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

Ta6bnuua 1. YactoTta pasnuyHbIX (OOPM 0NIMrO300CNEPMUN Y MYXHIH ¢ 66CNNOANeM — CPaBHEHNE COOCTBEHHBIX AAHHbIX C Pe3ynbTatamm

MEX/yHapO/HbIX UCCNEA0BAHNIA.

Frequency according to research data, % Personal data
Oligozoospermia form [references] CobCTBEHHbIE laHHbIE
®opma onurosoocnepmuu acToTa N0 AaHHbIM UCCNEAOBAHNI, Yo n=210
[nepBouncTOuHMKM] n (%)

Idiopathic / Vianonatuyeckas ~25-30[12,13] 53 (25,2)
Varicocele-associated ~30-40 [18, 19] 93 (44.3)
BapukoLene-accounnposaHHas
Hypogonadotropic hypogonadlsm 1-2[8] 2 (0,95)
[MNOroHafoTPOMHbIA MMNOrOHAAN3M
Hypergonadotropic hypogonadlsm (Klinefelter syndrqme) -10-15 [10] 21 (100)
[MneproHagoTPONHbIA FTMNOroHaM3M (CUHAPOM KnaiHdenstepa)
Y-chromosome microdeletions (AZFc)
Mukpogeneuun Y-xpomocomsl (AZFc) 8-15[15,16] 18(86)
Prolactinoma / NponakTuHoma ~1-2 [21, 22] 2 (0,95)
Hydrocele / Tugpouene ~2-3 [24, 25] 4(1,9)
Autoimmune orchitis / AyTOMMMYHHbIA 0pXUT 2-4 [24] 4 (1,9)
Testicular cancer / Pak auyka ~1-2 [25] 2 (0,95)
Hypothyroidism / Tunotupeos ~2-5[25] 4(1,9)
Congenital adrenal hyperplasia 122 [25] 2 (0,95)
BpoxzeHHas AncqyHKUNS KOPbl HAANOYeYHNKOB
Post-chemotherapy/rad|t3therapy -2-3[25] 5(2.4)
lMocne xumMuo- 1 Ny4eBoii Tepanumn

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 / A1ropurm
auddepeHTHATBHOM JHATHOCTHKHA

H BCICHUA ITIAITHCHTOB

Notes to the algorithm / lMoscHenus K anroputmy

{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

https://www.gynecology.su



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

ALRIERYE Obstetrics, Gynecology and Reproduction

(=1]
(=]
(=)

‘golTnoeoLendaLd suhyedLone BeHABLAMLIAL — 3T/ ‘BITMOE0LBNABLID BMNNIHY BEXIORNLENERLLIOLUTRALHI — [OMY
‘auHadoaLot7oLL10 0HaLRAOLAONEALINE — O)E ‘INHRE0TELIIIN 8080XA8ERdLILA — [ISA ‘BNGDRAIONOL BEHOHRHOEA-OHLUHIBIN — | J)\ ‘MMNABLII00EE dOLXBGD — {7V ‘BX80L8h HNLIOALOTRHOI UNNISRUHONAOX — kX /DD
WISHLHEHNQWONd — |9pd ‘HOWdOJ nnimoIAduLAWNLIOLANMLILIOM — |9 ‘IUaLBERNOL NITHILBWAOH — |\ HOA8.L90.1981 — | ‘HuLeLodu — |[4]] ‘HOWAOJ nNMOoIAdNENHNELOIL — JIf ‘g HUQUIHN — HY) ‘LontTedLoe — 3 anHehawmd]]

"ManNdaLd00€0IMLI0 9 G0LHAMTEL BUHBITEE U MINLIOH Nt NoHALeuHadadhduy windoluy *| XoHAand

"U0IJ9BIIX8 WIBdS 1eInalise] — 391 uonaslul waads aiwse|dojfaeiiur — [SI] ‘UOBZIIILIS) 041IA Ul — 4/ Buibew aoueuosal anaubew — (4 10198}

BIWIadsooze — 47y ‘uidojopeuob a1uoLoya uewny — 99y ‘HSH JUBUIQUI0I8] — HSHI ‘BuouLIoy Buieinwiis-8alljo) — HSH ‘anfeA [euLiou — |\ [au0Ja1sojse) — | uiaejosd — 44 ‘euowsioy Buiziuein] — H ‘g uiqiyur — guj ‘oipelisa —°3 :8joN
“Juawabeuew juaijed pue sisoubelp [elualaylp eiwladsoozobijo Joy wyuioby | ainbi4

{d} 1awdauo yosodoHOT ML eLHBUIEL BOTMOEOLBINBLIO WOMHBEOEILIOLION O YO)IA/OME :MUIOLIOHXaL alaHaniAToduad aiqHaL@LBIoNOLOg
{d} wiads Jouop 4o 3531 Buisn |SD|/4Al :s8160j0ULD8} BAONPOIdal palsIsSy

A Ar * A A [}
{0} L BuuedaL BeHqLBLMLOBINEE ¢BLAHIMLOOT oH 9L00HHeWadeg
¢ BLAHINLOO0T 8H q100HHaWadag X
£ BLAHIMLO0 OH GL00HHAWadeg LPOABILOE 10U AOUEUBaId {0} Adesay) yuswaoe|das | ¢pansiyd ou Aoueubaid
¢ Ppanaiyoe jou Aoueubaid * a +
» 4 100 + huX
SVHBhaLr BoL1a9AgadL eeaHaloLenwdaud BUNBLANNLY
{d}100d aoxoohnIdAdny oH a1o0HaLMLded ] HS4 + 99y
ecaHaloLendaud BUNBLANULY juswieal) pasinbai jou Ayjiue4 sisauabojew.ads jo uonenwng
{u} HS4 [ea1Bing > »
siseuabojewlads {N}wenreHoloumns
Jo uone|nwls # yiqHUod LofTeHo1daun | {IN} wentreHolouMI
A oMo {N}wsipeuoBodAy ¢ eLAHINLO0T oH 9100HHaWadag yiaHuodLofeHoloum |
“eniedar seaenAu .m:mjov_s_uMm_\/ oidosopeuobiadAH ¢ PanaIyoe Jou Aoueubaid wsipeuoBodAy oidonopeuoBodAH
2
‘aoledeuaduoninmx punosesn A A A A
avalonareog |ejoios
¢Adelsyy uoneipel £919000LBA
sbnup >Qm‘_w£oE;wy:o 40 Sp8u A A nuroxAuo anHaLewA aoHantedauQ
Jowin} 8y} Jo [eaowsal [ealbing
{1 3 7'y
sundaud o)
-00€01MLI0 nihoLret! o {1 {H} sodo.ustiad
BeNO8hMLBLONT|A 247V ; 1axd edaLduaHyeLry XI9EOHUINEOTT 19.19MHOIY
W i ‘ i © S_zoaq:sw dAd {H} sisiuobe
elwadsoozobijo |} ®wolpuhs SMHahaLl 90)d8hMIdAdnY '
opedorp) Y ¢ So sayRjouI Jeunesy [eobing oideoasautedoq
) ) ) ) t )
¢ . . {9} TeHol auoxAuQ enwoHuLiewrod] | AUOXALO «+» QUOXALO «—»
AX'oY AX9Y AXX'OY {9} Jowny jepeuos ewounoeold owny ,+, Jowny ,—,
[} [} [} ) [y [} )
anHegoduumnLondey anHegoduumnLondey TeHol YEA n1oeLgo yoHdeendounl-onewreLouns | 4\
BuidAyohiey BuidAyohiey speuob ay} Jo punoses|n uojbas Aseynyd-ojweleyjodAy auy Jo 19N
) ) [} [} [}
{NUdU NI NL {FN LrdU ‘N 3 {@NUdu 4 hx ‘L3 forNEatludu _{@NUdUN©
‘N/T gHW L i N 106 ‘N Lf ‘T aHn 1L Lo L T gHy TL 1100 U ‘N/TgH L1100 Tl T gHm 1L 1100 T
{INTHd NN L {3INT™d ‘N3 {a}NTud L oou‘lg {oIN"3 {a}NT8d ‘N3
‘N/T uul L 10 N HSH ‘N H1 ‘Tguul ‘1L IHSA ‘LHT ‘Tgyul ‘1L THSA ‘THT ‘L 1dd N/t guul 1L THSH “THT Tgyul ‘1L “THSA ‘TH1
{v} sBuwdausoocoinurg
{v} elwiadsoozobi0




26

Oligozoospermia: etiology, pathogenesis, and algorithm for differential diagnostics

AxyuiepcTBo, I'mHekoAorusa u Pennpoaykiima [PAPEEE VS X

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.

{0} 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 / 3axiIrouenue

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.
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