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CaxeTak

Linrbe oBor npernefHor pafa je Aa npukaxe kibydHa casHakba O MnoBe-
3aHOCTV MOMHO MPEHOCUBKX W APYrUX YpPOreHWTamnHux uHdekuunja ca
NHPepTUNUTETOM KoA XeHa. [TonHO npeHocuBe w Apyre yporeHuTanHe
nHdeKumje, n3a3BaHe naroreHnma kao wTo cy Chlamydia trachomatis,
Neisseria gonorrhoeae, Mycoplasma genitalium, Mycoplasma hominis n
Ureaplasma spp., 4ecTto npotudy 6e3 cuMNTOoMa, LUTO OTeXaBa HUXOBY
npaBoBpPeMeHy AnjarHoCTUKY 1 nevere. Metoponorvja paaa je 3acHosa-
Ha Ha aHanuau peneBaHTHe Hay4YHe nuTepaTtype, Kao 1 Ha yBuay y Hauu-
oHanHe 1 meflyHapogHe enuaeM1onoLLKe 13BeLLTaje U KIIMHUYKe cTyavje
Koje cy objaBrbeHe y nocrneawe ABe Aelenuvje. KrbyyHn Hanasw ykasyjy
Aa je HereyeHa VNN KacHO AMjarHOCTUKOBaHa MHMpekuuja 4ecTo nose-
3aHa ca TpajHum owTehewem penpodyKTUBHOM CUCTEMA, LUTO 3HaYajHO
cMatbyje WwaHce 3a 3ayehe. MNocebaH M3a3oB NpeacTaBrba acuMnTomaT-
CKM TOK MHpeKLMja, HepocTaTak PYTUHCKOT CKPUHWHIA U OrpaHuveHa [o-
CTYMHOCT MOneKynapHe AujarHocTuke, NocebHo y 3emrbama y pasBojy.
M3 aHanusnpaHe nuteparype 3akrby4yje ce Aa noctoju notpeba 3a nHTe-
rpucaHuM NpycTynom y npaheky penpoayKTVBHOr 34paBrba XeHa, Kpo3
yHanpehewe AnjarHOCTUYKMX KanauuTeTa, edykauujy CTaHOBHMLUTBA,
nocebHo Mnaamx, 1 cnposofere LurbaHe npeeeHuyje. Pasymesate no-
BE3aHOCTW M3meRy NOMHO NPEHOCMBUX M APYTMX YPOreHUTanHUX NHdek-
uvja 1 HdepTUNUTETa MMa Kiby4Hy ynory y dopmynucawy oapxmMBux
NPeBEHTMBHNX jaBHO3APaBCTBEHUX cTpaTernja u nosehary ycnewHocTv
acuctupaHe penpogykumje.

Krby4yHe peun: deptnnutet, penpoaykTUBHO 3OpaBrbe,
acuMnToMaTcka uHdekumja, TybapHa HENPOXOOHOCT, WH-
dnamartopHa 6onect mane kapnuue

YBopg,

Y 3ajegHuuamMa y kojuma je poauTerbCctBo Ay6oKo yKo-
pereHa BPEeAHOCT, MHAEepPTUNUTET MOXe NpeacTaBrbaTu
N3BOP MCUXOSOLLKOr CTpeca U couunjanHe cturmatmsauuje
[1, 2]. Y KOHTeKCTYy 3emarba ca HeraTMBHUM MPUPOLHUM
npupawTajeMm, nonyt Cpbuje, npobnem uHdpepTunmMTeTa
AojartHo fobuvja Ha 3Hadvajy Kao hakTop Koju OonpuHOCHK
genonynaumju. lNMpaBoBpeMeHO npeno3HaBawe N edu-
KacHO nedere y3poyHMKa MOMHO MPEHOCUBUX W OPYrnX

Abstract

The aim of this review paper is to present key findings on the association
of sexually transmitted and other urogenital infections with infertility in
women. Sexually transmitted and other urogenital infections caused by
pathogens such as Chlamydia trachomatis, Neisseria gonorrhoeae, My-
coplasma genitalium, Mycoplasma hominis and Ureaplasma spp., often
occur without symptoms, which makes their timely diagnosis and treat-
ment difficult. The methodology of this paper is based on the analysis
of relevant scientific literature and on insight into national and interna-
tional epidemiological reports and clinical studies published in the last
two decades. The key findings indicate that untreated or late-diagnosed
infection is often associated with permanent damage to the reproductive
system, significantly reducing the chances of conception. A considerable
challenge, especially in developing countries, is posed by the asymptom-
atic course of infections, the lack of routine screening, and the limited
availability of molecular diagnostics. Based on the analyzed literature
it can be concluded that there is a need for an integrated approach to
monitoring women’s reproductive health, through the improvement of
diagnostic capacities, education of the population, especially of young
people, and implementation of targeted prevention. Understanding the
association between sexually transmitted and other urogenital infections
and infertility plays a key role in formulating sustainable preventive public
health strategies and increasing the success of assisted reproduction.

Key words: fertility, reproductive health, asymptomatic in-
fection, tubal obstruction, pelvic inflammatory disease

Introduction

In communities where parenthood is a deep-rooted value,
infertility may be a source of psychological distress and
social stigmatization [1, 2]. In the context of countries with
negative natural growth, such as Serbia, the problem of
infertility is gaining additional importance as a factor con-
tributing to depopulation. Timely recognition and effective
treatment of the causative agents of sexually transmitted
and other urogenital infections are essential for preserving
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YpOreHnTanHux MHpekumja og CyLUTUHCKOr Cy 3Hayaja 3a
odyBawe nnogHoctu [3]. MehyTum, OOCTYNHOCT U KBanu-
TeT AujarHOCTMKe M Tepanuje 4ecTo 3aBuce of opraHu3a-
umje 3gpaBCTBEHOr cUCTEMaA, COLIMOEKOHOMCKMX YCroBa m
cTeneHa MHPOPMUCAHOCTU O PEeNpPOaYKTUBHOM 30PaBrby.

lMpema gocTynHUM nogauvma u3 nutepartype, 3acTynrbe-
HOCT XEHCKOr 1 MYLLIKOT MHpepTunuTeTa je nogjeaHaka [4].
WHdepTunuTer je 3gpaBcTBeHN Npobrnem Koju 3axeara us-
mefy 10 n 15% napoBa, WITO ce MOXe MPOLEHUTM Ha OKO
80 munuoHa rbyam rmobantHo [5]. Hdekuuje yporeHutarn-
HOr TpakTa NpeAcTaBrbajy No3HaT 1 3HayajaH eTUONOLLIKA
drakTop Yy pa3Bojy UHGepTUnMTeTa MU KOA XeHa. Y Mmeau-
LMHCKOj npakcu, UHAepPTUnMTET ce AedurHue Kao K30-
CTaHak TpyAHohe HaKOH HajMaH-e roauHy JaHa yvyecTtanmx
HesawwTuheHnx cekcyanHmx ogHoca [6]. MNonHo npeHocrBe
nHdekumje (MIMN) npegcTtaebajy 3HavajaH rmobanHu jae-
HO34paBCTBEHM Npobnem, kako 360r BUCOKE y4ecTanocTu
Tako 1 360r 036UIbHUX KOMMNUKaLMja Koje Mory nsassatw,
ykby4yjyhn n nndpeptunutet. Ocum IMINA, n gpyre ypore-
HUTanHe UHeKumje Mory AONPUHETU pa3Bojy MH(pepTUIKn-
TeTa, nocebHO KOA XeHa 360r HMxOoBEe aHaToOMCKe npeau-
crnosuuuje [7, 8].

Linre oBor npernegHor paga je npukas Kiby4HuUX Hanasa
U3 JOCTYMHE CTPYYHE NMTepaTtype O MOBE3aHOCTU MOIHO
NPEHOCMBUX U OPYrMX yporeHuTanHux uHdgekuuja ca Ha-
CTaHKOM MH(EPTUNUTETA KOZ JKEeHa.

CaBpeMeHM 13a30BU Yy MPOLIEHU U pa3yMeBaky MH-
¢depTUnUTETa KOA XKEeHa

Kao 030urbaH jaBHO34paBCTBEHM MPObneM LWMPOM CBETa,
NHGepTMNIMTET OcTaBrba Ayboke nocrneguue Kako Ha nuy-
HOM Tako K Ha gpywTeeHoMm HuBOY [9]. [Mpouewyje ce Oa
ce y Cpbuju nsmehy 16 n 18% napoea cyoyasa ca npobne-
MyMMma 3adeha, OOK nojeanHa ucTpaxusara cyrepuwly na
je npoceyHa npeeaneHumja uHdeptunuteta oko 10% [10,
11]. OBaj 3gpaBcTBEHM NPOGNEM MOCTaje jow u3paxeHujn
nmajyhmn y Buay HeratueHe gemorpadcke TOKOBe — cMa-
HeHe YKyMHor 6poja CTaHOBHUKA, CTaperse nonynauuje un
ybp3aHy aenonynauujy. Y TOM CMUCIY, OdyBaHe U yHanpe-
here penpoayKTUBHOT 34paBiba NpeacTaBiba CTpaTeLLKm
NMPUOPUTET 3a OYyBak-€ 30paBrba nonynawuuje.

JefaH of KibyyHUX MokasaTerba penpoayKTUBHOM MOTEH-
Uujana nonyrnauuvje jecte ToTanHa ctona deprtunurera
(Total Fertility Rate — TFR), koja mopa n3HocuTK HajMame
2,1 kKako 6u ce 06e36eanno obHaBrbake CTAHOBHULLTBA
[12]. MehyTum, npema nogaumma CseTcke OaHke, TFR y
Cp6uju nsHocu ceera 1,6 n 6enexu KOHCTaHTaH onagajyhu
TpeHa [13].

fertility [3]. However, the availability and quality of diagnos-
tics and treatment often depend on the organization of the
health system, socioeconomic conditions, and the degree
of awareness of reproductive health.

According to the data available in literature, the prevalence
of female and male infertility is equal [4]. Infertility is a
health problem that affects between 10% and 15% of cou-
ples, which can be estimated at around 80 million people
globally [5]. Infections of the urogenital tract are a known
and significant etiological factor in the development of in-
fertility in women. In medical practice, infertility is defined
as the failure to conceive after at least one year of frequent
unprotected sexual intercourse [6]. Sexually transmitted in-
fections (STIs) represent a significant global public health
problem, both because of their high incidence and the se-
rious complications they can cause, including infertility. In
addition to STls, other urogenital infections can contribute
to the development of infertility, especially in women due to
their anatomical predisposition [7, 8].

This review paper aims to present key findings from the
available literature on the association of sexually transmit-
ted and other urogenital infections with the development of
infertility in women.

Contemporary challenges in the assessment and un-
derstanding of female infertility

As a serious public health problem worldwide, infertility has
profound consequences at both the personal and social
levels [9]. It is estimated that between 16% and 18% of
couples in Serbia face conceiving problems, while some
research suggests that the average prevalence of infertil-
ity is around 10% [10, 11]. This health problem becomes
even more pronounced bearing in mind the negative de-
mographic trends — a decrease in the total population, an
aging population, and accelerated depopulation. In this re-
gard, maintaining and improving reproductive health is a
strategic priority for preserving population health.

One of the key indicators of the reproductive potential of
a population is the Total Fertility Rate (TFR), which must
be at least 2.1 in order to ensure population renewal [12].
However, according to data of the World Bank, the TFR in
Serbia is only 1.6 and is recording a constant downward
trend [13].

The British National Institute for Health and Clinical Excel-
lence (NICE) proposes a time frame of two years [14], while
certain authors advocate an earlier diagnostic approach,
after six months of trying, regardless of the woman’s age
[15]. Diagnostic approaches vary depending on the capac-
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BputaHckn HaunoHanHm MHCTUTYT 3a 3gpaBribe U KIMHWY-
Ky maysetHocT (National Institute for Health and Clinical
Excellence — NICE) npegnaxe BpemeHcKu npar of ase
rogvHe [14], ook ogpeheHn ayTopu 3aroBapajy paHuju au-
jarHoCTMYKM NpUCTyn, Beh HaKOH LIEeCT Meceuu MNoKyLLaja,
He3aBUCHO of, cTapocTu xxeHe [15]. Mpuctynu anjarHocTn-
LM Bapupajy y 3aBMCHOCTM Of, KanauuTteta 30paBCTBEHUX
yCTaHOBa, anu 4YecTo 3aBUce U o[ KyNTYpPOSIOLIKMUX Kapak-
Tepuctuka nonynauuje. TepmuHonorvja garse gudepeH-
uMpa npuMapHu MHMePTUNUTET — Kada nap HUKaga Huje
OCTBapMoO KOHUEeNuUujy — U CeKkyHOapHW, Kog napoBa ca
NPeTXoAHOM KoHuenumjom 6e3 063upa Ha ncxog [16-20].

ETvonowkn cnektap y3poka WHepTunmTeTa je LUMpPOK.
Hajuewhe cy npucyTHu oBynatopHu nopemehaju (oko
30%), Ty6apHe onctpykumje (25%), kao 1 MyLLKK hakTopwm
(25-40%). Y marbeM NpoueHTy NAEHTUDNKYjY Ce YTEPUHM
(3—10%), uepsukanHn (5%) v koutanuu yspoum (5%) [10,
14, 21]. Ynpkoc AeTarbHOj OujarHoCcTuLM, Kog 3HadajHor
Opoja napoBa ce He MOXe yTBpOUTW jacaH Y3pok, Te ce
OHW CBpCTaBajy y Karteropujy uauonartckor uHdpeptunu-
TeTa, Koju npema nogauuma u3 nutepatype obyxsaTta Ao
30% cnyuajeBa [14, 22].

Mehy cBuM eTnonoLukum dpakTopmuma, Kaga cy XeHe y nu-
Tawy, TyGapHu y3poum nHepTunmuTeTa 3aysvmajy noceb-
HO MEeCTO U npouekyje ce Aa y4ecTByjy Y jeaHoj TpehrHu
CBUX crnyyajeBa MHdepTunuTeTa [23, 24]. 3aTo je npoueHa
aHatomuje 1 dyHkunoHanHoctn PanonujeBux Tyba He-
3ao0bunasaH cerMeHT aujarHocTnyke obpage. Y Ty CBpXY,
Kpo3 Bpeme, pasBujeHe cy BpojHe amjarHOCTUYKe MeToae
Koje ce kpehy o4 Marbe MHBAa3MBHUX, Kao LUTO Cy XWUCTe-
pocannuHrorpacduja (HSG), coHoxucTeporpadumja n xm-
CTepocanmnuHro KoHTpacTHa coHorpaduja (HyCoSy), po
OpYrMx TeXHUKa MonyT nanapockonuje n TpaHcBarvHanHe
eHgockonuje.

HexupypLuke metoge, kao wrto cy HSG n HyCoSy, omo-
ryhasajy yBua y mopdonorvjy n npoxogHoCT jajoBoda ca
penaTuMBHO HUCKMM PU3NKOM KOMMNvKauumja, A06pUM KOM-
hopom 3a NaumjeHTKMHY U NPUXBaT/bUBUM TPOLLKOBUMA,
1 360r Tora Cy 4YecTo NPBU KOpPaK y eBanyauuju nHgpeptu-
nuteTa [25, 26].

XuctepocannuHrorpaduja je, nopeq Tora, OCHOBHa MeETO-
[a 3a NpoueHy MaTepuyHe LWynSbMHE 1 NPOasHoOCTY jajo-
BOAA W MpeAcTaBrba CTaHOapaHy TEXHUKY Y UCNUTUBAHY
YKEHCKe HeNmoA4HOCTU, HAPO4MTO 360r CNOCOOHOCTU OTKPU-
Baka yTepuHe un TybapHe natonorunje [24]. OBe meToae cy
Hapo4NTO BaxKHE Y KOHTEKCTY CBe Yellhe ognaraHe penpo-
aykumje, nocebHo y ypbaHuM 1 pasBujeHUM cpeavHama,
rae XeHe nnaHupajy TpyaHohy HakoH 30. roguHe, 4ecTo
360r 06pas3oBHUX, NPOMECUOHANMHUX MUINN PUHAHCU|CKUX

ity of healthcare institutions, but often also depend on the
cultural features of the population. The terminology further
differentiates primary infertility — when a couple has nev-
er conceived — and secondary, in couples with a previous
conception, regardless of the outcome [16—20].

The etiological spectrum of causes of infertility is broad.
The most common are ovulatory disorders (about 30%),
tubal obstruction (25%), and male factors (25-40%).
Smaller percentages are identified as uterine (3—10%),
cervical (5%), and coital causes (5%) [10, 14, 21]. Despite
detailed diagnostics, in a significant number of couples, a
clear cause cannot be determined, and they are classified
in the idiopathic infertility category, which, according to lit-
erature data, includes up to 30% of cases [14, 22].

Among all etiological factors, when it comes to women,
tubal causes of infertility occupy a special place and are
estimated to be involved in one-third of all infertility cases
[23, 24]. Therefore, assessment of the anatomy and func-
tionality of the Fallopian tubes is an indispensable segment
of the diagnostic workup. For this purpose, over time, nu-
merous diagnostic methods have been developed, ranging
from less invasive ones, such as hysterosalpingography
(HSG), sonohysterography, and hysterosalpingo-con-
trast-sonography (HyCoSy), to other techniques such as
laparoscopy and transvaginal endoscopy.

Non-surgical methods, such as HSG and HyCoSy, provide
an insight into the morphology and patency of the Fallopian
tubes with a relatively low risk of complications, good pa-
tient comfort, and affordable costs, and are therefore often
the first step in the assessment of infertility [25, 26].

In addition, hysterosalpingography is the primary method
for assessing the uterine cavity and Fallopian tube patency
and is a standard technique in investigating female infertil-
ity, particularly due to the ability to detect uterine and tubal
pathology [24]. These methods are particularly important
in the context of increasingly delayed reproduction, espe-
cially in urban and developed settings, where women plan
pregnancy after the age of 30, often due to educational,
professional, or financial priorities [18, 27].

Paradoxically, a trend of increasing infertility is also ob-
served in countries with high fertility rates, which is de-
scribed in the literature by the term “infertility due to
abundance” [28]. This phenomenon further indicates the
complexity of the problem and the need for its multidimen-
sional consideration.

In national scientific literature, infertility is predominant-
ly analyzed from the perspective of biomedical sciences,
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npvopwuteta [18, 27].

MapapgokcanHo, TpeHa nopacra uHdepTunuteta ce bene-
XM Ny 3eMrbama ca BUCOKOM CTOMOM hepTunuTeTa, LWTo
ce y nuTepaTtypu onucyje TEPMUHOM ,HEMNmogHocT 36or
n3oburba” [28]. OBaj heHOMEH OOA4aTHO ykasyje Ha KOM-
nrekcHocT npobrema v NoTpeby 3a HeroBuUm BULLEONMEH-
3MOHasHMM carnefaBaHeM.

Y pomahoj Hay4yHOj nuTepaTypu MHPEPTUNUTET je npe-
TEXHO aHanuaupaH u3 yrna GuoMeaMUMHCKMX Hayka, ca
hOKyCOM Ha npunpemy 3a MocTynke acuctTupaHe penpo-
aykumje n esanyaumjy YCrewwHOCTU OBUX TepanujcKmx
cTpatervja. BehuHa nybnukoBaHux pagoBa 3acHOBaHa je
Ha aHanu3un KIMWHWYKKMX nogaTaka, Nnpu 4yemy ce coumoe-
MorpadCckm acnekT npobnema n ncuxocouujanHu ytuuajm
YecTo 3aHemapyjy Unm He4oBOSbHO aHanuanpajy [29].

C o63upom Ha cBe HaBefeHO, CaBPEMEHM MPUCTYN Npo-
6nemy nHpeptTunuTeta Mopa 6uUTK nHTerpanaH — obyxea-
Tajyhy MegumuMHCKe, jaBHO3A4paBCTBEHE, MCMXOSOLIKE U
counjanHe AMMeH3uje, y3 UCTOBPEMEHO jayare AujarHo-
CTUYKMX KanaumuteTa U JOCTYNHOCTU Tepanujckmx mpoLe-
Aypa y OKBMPY 34paBCTBEHOr cuctema.

NMonHo npeHocuBe U Apyre yporeHutTanHe uHdekuuje
M XX€HCKN UHdepTUnuTeT

MonHo npeHocuBe mHdekumje (MMNAN) npeacrtaereajy je-
OaH 04 KIbYYHUX hakTopa pu3nKa 3a HapyluaBahe XeH-
CKOT penpodyKTMBHOI 34paBrba, C 063MPOM Ha HMXOBE
JanekocexHe nocneguue, ykrbyyyjyhn wuHdpnamatopHy
bonect mane kapnuue (Pelvic inflammatory disease -
PID), Ty6apHy HenpoxodHOCT, BaHMaTepuyHe TpyaHohe
n HennogHocT [30—32]. Ynpkoc 3Havajy oBUx oborbera u
CTana, OHa YeCTO OCTajy HeamjarHoCTMKoBaHa 360r cBoje
acumnToMaTcKe npupoge, WTo JoAAaTHO OTexasa npaso-
BPEMEHO neyerse U nosehaBa puU3MK o XPOHUYHUX KOM-
nnvkauuja. MexaHusam HUXOBOr AernoBakwa Hajyelhe
YKIbyuyje acuedeHTHO Lnpere NHpeKUnje n3 aownx ge-
NoBa yporeHuUTarnHor Tpakta npemMa ytepycy 1 jajosoanma,
LUTO Y3pOKyje UHnamaumjy, bopmmpare npupacnuua u
TpajHa owTehera penpogykTuBHor anapara [31].

Y eTnonoruju >xeHckor MHpepTunmMTeTa NocedbHo cy 3Havaj-
HW MUKpoopraHmammn kao wTo cy Chlamydia trachomatis,
Neisseria gonorrhoeae, Mycoplasma hominis, Ureaplasma
urealyticum w Mycoplasma genitalium, koju cy Hajyewnhe
noBesaHn ca pasBojeM LepBuuuTUCa, ypetpurtuca, carn-
MUHIMTUCA W WHramaTopHe 6Gonectn Marne Kapnuue.
Ocum WwTO HapywaBsajy depTunuTeT, oBe UHdeKunje ce
OoBOoJde Yy Besy U ca HexerbeHMM mucxogumma TpygHohe,
yKIbyyyjyhun npeespemeHu nopohaj u nosehaH nepuHararn-

with a focus on preparation for assisted reproduction pro-
cedures and evaluation of the success of these therapeutic
strategies. The majority of published papers are based on
the analysis of clinical data, with sociodemographic as-
pects of the problem and psychosocial impacts often being
neglected or insufficiently analyzed [29].

With all of the above in mind, a modern approach to the
problem of infertility must be integral, encompassing med-
ical, public-health, psychological, and social dimensions,
while simultaneously strengthening diagnostic capacities
and the availability of therapeutic procedures within the
healthcare system.

Sexually transmitted and other urogenital infections
and female infertility

Sexually transmitted infections (STIs) are one of the key
risk factors for impairment of women’s reproductive health,
bearing in mind their far-reaching consequences, including
pelvic inflammatory disease (PID), tubal obstruction, ecto-
pic pregnancy, and infertility [30-32]. Despite the impor-
tance of these diseases and conditions, they often remain
undiagnosed due to their asymptomatic nature, which fur-
ther complicates timely treatment and increases the risk of
chronic complications. The mechanism of their action most
often involves the ascending spread of infection from the
lower regions of the urogenital tract towards the uterus and
Fallopian tubes, which causes inflammation, the formation
of adhesions, and permanent damage to the reproductive
system [31].

The microorganisms such as Chlamydia trachomatis,
Neisseria gonorrhoeae, Mycoplasma hominis, Ureaplas-
ma urealyticum, and Mycoplasma genitalium are espe-
cially important for the etiology of female infertility since
they are most commonly associated with the development
of cervicitis, urethritis, salpingitis, and pelvic inflammatory
disease. In addition to impairing fertility, these infections
are also associated with adverse pregnancy outcomes, in-
cluding preterm birth and increased perinatal mortality [31,
33].

According to epidemiological analyses, in 50-66% of wom-
en diagnosed with infertility, tubal obstruction is confirmed
as a consequence of untreated or late-treated PIDs [17,
27]. This is precisely why the importance of early detection
and adequate treatment of these infections is crucial for
preserving a woman'’s fertile potential.

The global incidence of STls further confirms their public
health relevance. The World Health Organization (WHO)
estimates that approximately 374 million new cases of in-
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Hu mopTtanuTet [31, 33].

Mpema enngemMnonoLkMm aHanmsama, kog 50-66% xeHa
ca [OunjarHoCTUKOBaHUM WHMepTUNUTETOM noTepheHa je
TybapHa HEnpoOxOOHOCT Kao Mmocreguua HeneyeHux unm
kacHo neyeHux MMM [17, 27]. Ynpaeo 36or Tora 3Hayaj pa-
HOr OTKpMBaHa N adeKBaTHOr TpeTMaHa OBUX UHMeKLMja
je oA npecyaHe BaXHOCTU 3a odyBare PepTUNHOr NOTeH-
Lmjana xeHe.

mobanHa y4vectanoct MM gogatHo noTephyje HUXoBY
jaBHO34paBCTBEHY peneBaHTHOCT. CBeTcka 34paBCTBEHA
opraHmnsaumja (C30) npoueryje Oa ce roavlkwe peru-
CTpyje oko 374 MUNMOHa HOBUX CriyyajeBa MHdeKLMja Koje
Cy Y3poKoBaHe ca 4YeTupu rnaBHa natoreHa — Chlamydia
trachomatis, Neisseria gonorrhoeae, Treponema pallidum
n Trichomonas vaginalis — LUTO y NPOCeKY U3HOCU BULLE Of,
MUMMOH HOBUX UHpeKLMja cBakora AaHa [34]. Y 3emrbama
y pasBsojy NN cy mehy Bogehum pasnosvma 3a Tpaxe-
e MeanumnHcke Nomohu, AOK Cy Y pasBujeHnM apxaBama
mehy Hajuewhum y3pounma oborbera Kog XKeHa penpo-
OyKTUBHe gobwm [35].

Ha HmBoy EBpone Genexu ce KOHCTaHTaH nopacT npuja-
BfbeHux crniyyajesa [MNMA. lNpema roguwwem unssellTajy
EBponckor ueHTpa 3a npeBeHUMjy U KOHTpony Gonectu
(ECDC) Tokom 2023. roguHe, 27 3emarba npujasuno je
Buwe of 230.000 notBpheHMX WHMEKLMja XnamMuanjom,
npy YeMy Cy HajBuLIE CTOME PErMcTpoBaHe Yy HOPAMCKUM
3emMrbama kao wro cy [laHcka, duHcka, Hopeelwuka, Lsen-
cka n UcnaHa [36]. NctoBpemeHo, roHopeja je y UCToM
nepuogy 3abenexeHa y ckopo 97.000 cnydyajeBa Ha Te-
putopuju EY/EEA, ca ctonom npujaBremBamwa of 25 Ha
100.000 cTtaHOBHMKa, WITO NpeacTaerba nopact og 31% y
O[HOCY Ha NpeTxXoaHy roguHy [37].

NMpema nogaumma LleHTapa 3a KOHTpoONy W npeBeHuujy
oonectn (CDC), y Cjeanwennm Amepudkum [pxasama je
TokoMm 2023. rogmHe npujaBrbeHo Buwe of 2,4 MunuoHa
cny4yajeBa cudgunuca, roHopeje n xnammguje [38]. Og Tora
roHopeja je perucrposaHa y suile og 600.000, a xnamu-
avja y suwe oa 1,6 mmnuoHa crniyyajeBa. Y nopehemny ca
2022. rognHowm, ykynaH 6poj npujaBa cmarseH je 3a 1,8%,
yrnaBHOM 3060r naga uHunaeHumje roHopeje, oK Cy cTone
xnamuaguje octane ctabunHe [39]. loHopeja je 6una gpyra
Hajuyewhe npujasrbmeara MMy 2023. roamHn, ca 601.319
cnyyajeBa. 3abenexeH je nag yyectanoctu kog oba nona,
BehnHe CTapoCHMX rpyna v eTHUYKUX 3ajegHuua, noceb-
Ho mefy xeHama (nag og 14,1%). OBu nogaum ykasyjy Ha
Moryhu edbekaTt jaBHO3OQpaBCTBEHUX Mepa, anu U farbe
3axTeBajy naxmwy. Xnamuguja je octana Hajuyewhe npuja-
BIbeHa uHdekumja, ca 1.648.568 cnyyajeBa 1 ctonom o
492,2 Ha 100.000 ctaHoBHUKa. YodeHe cy mane npomeHe

fections caused by the four main pathogens — Chlamydia
trachomatis, Neisseria gonorrhoeae, Treponema pallidum
n Trichomonas vaginalis — are registered annually, which
averages out to more than a million new infections every
day [34]. In developing countries, STIs are among the
leading reasons for seeking medical help, while in devel-
oped countries, they are among the most common causes
of illness in women of reproductive age [35].

Across Europe, there is a constant increase in reported
cases of PPIs. According to the annual report of the Euro-
pean Centre for Disease Prevention and Control (ECDC), in
2023, 27 countries reported more than 230,000 confirmed
chlamydia infections, with the highest rates recorded in the
Nordic countries such as Denmark, Finland, Norway, Swe-
den, and Iceland [36]. At the same time, gonorrhea was
recorded in almost 97,000 cases in the EU/EEA during the
same period, with a reporting rate of 25 in a population
of 100,000 which is an increase of 31% compared to the
previous year [37].

According to the Centers for Disease Control and Preven-
tion (CDC), more than 2.4 million cases of syphilis, gonor-
rhea, and chlamydia were reported in the United States in
2023 [38]. Out of this number, gonorrhea was registered
in more than 600,000 cases, and chlamydia in more than
1.6 million cases. Compared to 2022, the total number of
reports decreased by 1.8%, mainly due to a decline in the
incidence of gonorrhea, while chlamydia rates remained
stable [39]. Gonorrhea was the second most commonly
reported STI in 2023, with 601,319 cases. A decrease in
incidence was observed in both genders, most age groups,
and ethnicities, especially among women (a decrease of
14.1%). These data indicate the possible effect of pub-
lic health measures, but still require attention. Chlamyd-
ia remained the most commonly reported infection, with
1,648,568 cases and a rate of 492.2 in a population of
100,000. Small changes in gender distribution were ob-
served — an increase in men (1.3%) and a slight decrease
in women (1.7%) [38]. These findings highlight the need for
continued screening and prevention, especially in young
people of both genders.

Similar trends are also observed in Serbia. According to
the Infectious Diseases Report for 2023, a total of 980 cas-
es of STIs were registered, of which chlamydia infection
stood out as the most common - with 458 reported cases
and an incidence rate of 6.87 in a population of 100,000.
Compared to 2022, when 358 cases were recorded, the
number of patients increased by 28%. However, despite
this increase, data show that the incidence rate is still
half of what it was in 2014, which is partly attributed to
an underestimation of the number of cases due to under-

99

SERBIAN JOURNAL OF PUBLIC HEALTH

VOLUME 99  NUMBER 2

JUNE 2025



MACHWK JABHOT 3[1PAB/bA

Hparomup JoBaHoBuh, Mapko Munocasmesuh, Eguta lpero, Maja Cekynuh

y MOMHOj AncTpmbyumjn — nopact kog mywkapaua (1,3%)
n 6narv nag kopg xeHa (1,7%) [38]. OBy Hana3n muctudy
noTpeby 3a KOHTUHYMPAHUM CKPUHWHIOM U NPEBEHLMjOM,
nocebHo Ko Mnaaux ocoba oba nona.

Cnunynn TpeHgoBu yodaBajy ce n 'y Cpbuju. Npema M3se-
WwTajy o 3apa3Hum 6onectnma 3a 2023. roguHy, yKynHo je
pernctposaHo 980 cny4ajesa NI, oa yera ce uHekumja
XnamMuaujom n3gBeojuna kao Hajuewha — ca 458 npujaeree-
HWX criydajeBa 1 CTONMoOM MHUuAeHumje og 6,87 Ha 100.000
cTaHoBHMKa. Y nopehewy ca 2022. roguHoMm, Kaga je 3a-
b6enexeHo 358 cnyyajeBa, 6poj obonenux je nosehaH 3a
28%. MehyTtum, n nopepn oBor nopacra, nogaun nokasyjy
Ja je cTona WHUMAeHUuje 1 garbe ABOCTPYKO HWXKa Hero
2014. rognHe, WTO cCe JENUMUYHO NpUNMUcyje nogueHunaa-
Yy Opoja criyyajeBa ycnen HeJOBOJLHOT NpujaBrbnBarsa u
yecTe acMMNTOMaTCKe KNUHUYKe cnuke. MoHopeja je y mc-
TOM nepuogy permctpoBaHa kog 121 ocobe, WTo ogroBapa
ctonu vHumaeHumje og 1,82 Ha 100.000 ctaHoOBHUKa, Y3
nopact og 53% y ogHocy Ha npeTxogHy roguHy [40]. OBu
nogaum ykasyjy Ha pacTtyhu 3Hadaj nHdekumja Koje ce npe-
HOCe MOSTHUM NMYTEM, HE CaMO Y KOHTEKCTY MHOUBMAYaTHOT
34paBrba, Beh 1 ca acnekta gemorpadpcke ogp>XnuBocTu n
notpeba 34paBCTBEHOr cUCTEMA.

Ocum knacu4yHmx MMM, cee Behy ynory y eTMonartoreHesm
WHepTUNMTETa NMajy U gpyre yporeHuTtanHe WHpeKkun-
je, HapouMTo MuKonnasme u ypeannasme. OBM MUKPOOP-
raHM3Mm 4YecTo Cy Oe0 HopmarHe MUKpobuoTe yporeHu-
TanHor TpakTa, y cneumdnyHnM ycrnosmma Mory JOBECTU
00 vHdnamauuvje, eHOOMeTpUTUCa, canmnuHrutTica u no-
pemehaja cyHkumje jajoBoga. Ureaplasma urealyticum u
Ureaplasma parvum, 3ajegHo ca Mycoplasma genitalium,
nocebHO ce NoBe3yjy ca HeXerbeHnM ncxoguma TpyaHohe,
nosehaHnUm nepvHaTanHUM MOPTanMTETOM U MHpepTUIKn-
TeToM [41-46]. iHdnamaTopHM OAroBOp, KOjU YKIbyuyyje
ocnobaharwe npouHpnamaTtopHNxX LMTOKMHA M MeTarno-
npoTeasa, gonpuHocu owTtehewy TKMBa, AOK NMPUCYCTBO
OBUX MUKpOOpraHusama y jajosoguma 1 LepBuKanHum Ka-
Hanuma noTephyje HBMUXOBY NOTEHUMjanHy yrnory y passojy
TybapHe HenpoxogHocTu [47-51]. Y cnyyajy M. genitalium,
OpojHe cTyauje noTephyjy HeHy noBe3aHOCT ca noeeha-
HOM y4yecTanowhy aHTUTena ko xeHa ca TybapHUM WH-
dhepTUNUTETOM, LITO A0AATHO NOTEHUMjanHo ykasyje Ha
HEHY KNMHWUYKY peneBaHTHOCT [46, 52].

C 0631pom Ha cBe HaBegeHO, HEOMXOOHO je javare npe-
BEHTUMBHUX N AWNjarHOCTUYKMX KanaumuTeTa, Kao 1 KOHTUHY-
upaHa efykauuja CTaHOBHULLTBA O 3Hadvajy paHe geTekumn-
je n nedvewa MM n gpyrux yporeHuTanHux MHgeKumja.
MocebBaH 3Hayaj Tpeba NOCBETUTM CMCTEMCKO] egyKaumju
MNagux, Hapo4YuTO y OCHOBHMM W CPedtMM LUKonama,
Kako 61 ce Ha BpemMe pa3Buria CBECT O OvyBawy penpoayk-
TUBHOr 34paBiba M OATOBOPHOM CEKCyarlHOM MoHallakby.

reporting and frequent asymptomatic clinical presentation.
During the same period, gonorrhea was registered in 121
people, which corresponds to an incidence rate of 1.82 per
population of 100,000, with an increase of 53% compared
to the previous year [40]. These data indicate the growing
importance of sexually transmitted infections, not only in
the context of individual health, but also from the aspect
of demographic sustainability and the needs of the health
care system.

In addition to classic STls, other urogenital infections, es-
pecially mycoplasma and ureaplasma, play an increasing
role in the aetiopathogenesis of infertility. These micro-
organisms are often part of the normal microbiota of the
urogenital tract, but under specific conditions, they can
lead to inflammation, endometritis, salpingitis, and dys-
function of the Fallopian tubes. Ureaplasma urealyticum
and Ureaplasma parvum, together with Mycoplasma gen-
italium, are particularly associated with adverse pregnan-
cy outcomes, increased perinatal mortality, and infertility
[41-46]. The inflammatory response, which includes the
release of proinflammatory cytokines and metalloproteas-
es, contributes to tissue damage, while the presence of
these microorganisms in the Fallopian tubes and cervical
canals confirms their potential role in the development of
tubal obstruction [47-51]. When it comes to M. genitalium,
numerous studies confirm its association with increased
antibody frequency in women with tubal infertility, which
further potentially imlies its clinical relevance [46, 52].

Taking all of the above into account, it is necessary to
strengthen preventive and diagnostic capacities, as well as
to continually educate the population about the importance
of early detection and treatment of STls and other urogen-
ital infections. Special importance should be given to the
systematic education of young people, especially in prima-
ry and secondary schools, to develop promptly awareness
about preserving reproductive health and about respon-
sible sexual behavior. Only such an integrated approach
to the protection of reproductive health can contribute to
the reduction of the incidence of infections and the conse-
quences for reproductive health, and to the increase of the
efficiency of assisted reproduction procedures in women
with diagnosed infertility.

Conclusion

Sexually transmitted infections (STIs) represent one of the
key risk factors for women’s reproductive health, with par-
ticular emphasis on their potential impact on the develop-
ment of infertility. Their diagnosis poses a particular chal-
lenge, as STIs often occur without pronounced symptoms,
leading to late diagnosis and treatment, which significantly
increases the risk of chronic complications.
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Camo TakaB MHTerpmcaH NpucTyn 3awTuTU pPenpoayKTuB-
HOr 3a4paBrba MOXe [OMPUHETU CMakery WHUMOEHLM-
je vHdekumja, cMamery nocneguua no penpoaykTUBHO
3gpaBrbe 1 nosehamwy edurKacHOCTU MOCTynaka acucTu-
paHe penpoaykuuje Ko xeHa ca yTBpheHumM nHdeptnnm-
TETOM.

3akrby4ak

MonHo npeHocuee nHdpekuuje (MNMNW) npeacraerbajy jeqaH
0 KIby4HUX pakTopa pu3nka no penpogyKTMBHO 34paBibe
XeHe, ca NocebHUM aKLEHTOM Ha HMXOB MOTeHUMjanHu
yTuuaj Ha HacTaHak uHepTunuTeTa. hbuxosa gujarHocTu-
Ka npeacraerba nocebaH nsasos, jep ce MM yecTo oasu-
jajy 6e3 nspaxeHmx cuMnToMa, WTO AOBOAM A0 KallheHa
y Mpeno3HaBamwy U Nnevyewy, YuMe ce 3HadvajHo nosehasa
PU3MK Of XPOHWYHMX KOMMNIUKaLumja.

C. trachomatis, N. gonorrhoeae, M. genitalium, M. hominis
n U. urealyticum/parvum nmajy fokasaHy eTUOOLLKY yrory
y pas3Bojy uHepTunuTeTa. hbrmxosa naToreHOCT ce orneaa
y crnocobHOCTM Aa M3as30By MHdNamauujy U CTPyKTypHa
owTteherwa y ropwMM [enoBuma XEHCKOr yporeHuTan-
HOr TpakTa, Hapo4uTo Yy jajoBoanma. Krby4Hn mexaHuamm
YKIbYYYjy jak MIMYHOMOLLIKW o4roBop AoMahuHa, akTueaum-
jy NpouHrnamaTopHUX LMTOKMHA W MojaBy MoriekyrnapHe
MUMUKpWje, KOju 3ajedHO OOMpPUHOCE MPOrpecuju TKUBHOT
owTteherwa y HacTaHKy UHdepTUnNuTeTAa.

Envaemuonoluky nogaum ykasyjy Ha pactyhy ydectanoct
MM, kako y 3emrb.ama EBponcke yHuje Tako n'y Cpbuiju,
roe ce nHdekumnja xnammanjoMm UAeHTUdUKyje Kao Hajsa-
CTynSbeHMja. Y3 wy, 3HavajaH nopact 6enexu n roHopeja,
WTO ykasyje Ha noTpeby 3a yHanpehewem jaBHO3OpaB-
CTBEHUX Mepa NpeBeHLUje 1 KOHTPOre 0BUX UHMEKLMja.

Cutyaumja je KOMNMeKcHa y 3emrbama y pasBojy, rae je
NPUCTYN CaBpPeMEHWM AWjarHOCTUYKMM MeTogama — Mo-
nyT MorekynapHe nabopartopujcke AujarHOCTUKE — YeCTO
OrpaHuyeH, a CUCTEMAaTCKMN CKPUHWHT NporpamMmu He4OBOIb-
HO pasBujeHn Unn NoTNyHO n3ocTajy. Kao nocneguua Tora,
3HavajaH 6poj MHdEKLMja OCTaje HEMeYeH, LUTO OYropovyHO
nosehaa y4ecTanocT MHEKLMOM Y3pOKOBaHOI MHAEpP-
TunuTeTa.

[ocTynHOCT MorekynapHux AujarHoCTUYKMX anaTta, eny-
Kaumja CTaHOBHULLTBA W CrnpoBohere UnrbaHux npeBeH-
TUBHUX Nporpama npenosHaTtu cy Kao cTyboBu cTparerunje
3a OvyBar€e PenpoayKTUBHOT 34paBrba. [NocebHy BaxXHOCT
“uma npasoBpemMeHa naeHTudukaumja 1 enumMmnHaumja na-
TOreHa Kof XeHa ca pu3nKoM 3a UHAEePTUNUTET, Yume ce
Moxe 006e30eanTn paHuje ycmepaBake Ka npoueaypama
acuctupaHe penpogykumje n noseharwbe HUXoBe yCrneLHo-
CTW.

C. trachomatis, N. gonorrhoeae, M. genitalium, M. homi-
nis, and U. urealyticum/parvum have a proven etiological
role in the development of infertility. Their pathogenicity is
reflected in their ability to cause inflammation and struc-
tural damage in the upper regions of the female urogenital
tract, especially in the Fallopian tubes. The key mecha-
nisms include a strong host immune response, activation
of proinflammatory cytokines, and the occurrence of mo-
lecular mimicry, which together contribute to the progres-
sion of tissue damage in the development of infertility.

Epidemiological data indicate a growing incidence of STls,
both in the European Union countries and in Serbia, where
chlamydia infection is identified as the most prevalent. In
addition, there has also been a significant increase in gon-
orrhea cases, which indicates the need to improve public
health measures to prevent and control these infections.

The situation is complex in developing countries, with often
limited access to modern diagnostic methods, such as mo-
lecular laboratory diagnostics, and undeveloped or com-
pletely absent systematic screening programs. As a result,
a significant number of infections remain untreated, which
increases the incidence of infection-induced infertility in the
long term.

The availability of molecular diagnostic tools, population
education, and implementation of targeted preventive pro-
grams are recognized as pillars of the strategy for preserv-
ing reproductive health. Consequently, the timely identifi-
cation and elimination of pathogens in women at risk of
infertility is particularly important and it can ensure early re-
ferral to assisted reproduction procedures and an increase
in their success rates.
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