TOAUIIHUK 11O BOJJTHUYHA GAPMALIMS 53
X1, 2025, Ne 1

OB30P
REVIEW

ACHUCTHUPAHA PENPOJAYKIIUSA U TOBUIIEH PUCK
3A MAUKATA U JIETETO

Heanema Honuesa-Buceposa’', Xpucmuna Houesa?’, Mapuana Honuesa-Muxaiinosda®
'YMBAJI ,, Bypaac “ A/l — Bypeac
’Meouyuncku ynusepcumem — Coghus

3Boennomeouyuncka akademus — Copust

ASSISTED REPRODUCTION AND INCREASED RISK
FOR MOTHER AND CHILD

Ivaneta Yoncheva-Biserova’, Hristina Nocheva®, Mariana Yoncheva-Mihaylova®
'University Multiprofile Hospital for Active Treatment Burgas AD, Burgas
“Medical University of Sofia
SMilitary Medical Academy, Sofia

PE3HOME

AcucmupaHama penpodykuusi (AP) Hagrnu3sa ece no-wupoKo, Kamo Yecmomama U Hapacmea om ebeexda-
Hemo Ha memoOduKkama 8 Hadariomo Ha 80-me 200uHu Ha XX 8., sapupaliku mex0y 2% u 8% om paxxdaHusima
8 3asucumocm om cmpaHama. Crioped obwWuUpHO rpoydYeaHe Ha MexxOyHapoOHUs KOMUmMem 3a MOHUMOPUHe
Ha acucmupaHu pernpodykmueHu mexHonoauu mexoy 9,8 u 13 munuoHa 6ebema e ceema ca podeHu Ype3 AP
mex0y 1978 e. u 2018 e., a Had 150 munuoHa deuya, unu 1,4% om ceemosHomo HacesneHue, we 6b0am ,acu-
cmupaHo® 3a4eHamu 0o Kpas Ha eeka. HabrrodeHusima ebpxy Hapacmeawusi 6pol xeHu, rnpubseHanu (Cbc
unu 6e3 ycriex) do masu memoduka, om edHa cmpaHa, a om 0pyea, 8bpPXy 8ce Mo-2051emMusi 6pol poOeHU Ype3
AP nio3seorisiga seqe Oa ce Harnpagsam 0ocmambYHO KpaCHOpeYU8U u3800U OMHOCHO HeliHama be3onacHocm.
HaHHume nokassam, 4e AP ce cebp3sa c rnosuwieHa 4ecmoma Ha cbpO0e4HoCbO08U CLOUMUS npu Malkume
U HogopodeHUme, Koemo rocmassi maau 2pyrna nauueHmu 8 Kameaopusi C MosulleH PUcK om Obi20CPOYHU
UHUUGeHmMU U nepuriapmarHu yCroXXHEeHUS.

lNpednazaHusim o630p rpasu cpasHUMeErHO 3adbiboyeHo 0b6obweHue Ha docma om rpPoeedeHUMe KbM
MoMeHma rpocredsasaHus Ha eHu, nodnazaHu Ha AP memoduku, u deya, podeHu cried ycrnewHo 3a4yesaHe.
lMocousam ce Hal-4ecmume npobriemMu, KaKmo U 8b3MOXHUME amo2eHemuyYHU MexaHu3Mu 3a msix.

Yecmomama Ha 6e3rnnoduemo e ¢ meHOeHUus1 0a Hapacmaa, rpedsud peduua couuasiHo-UKOHOMUYECKU
U eKoroau4HuU ocobeHocmu 8 cbepemMeHHoOmo obuwecmeso. AP Moxe da ce okaxe eduHcmeeHa ornyusi 3a MHO-
20 0soliku da c6bOHam medmama cu da umam Oeme. BaxxHo e npu me3u obcmosimericmea 0a e SICHO Kaksu
ca rnonoXumernHume cmpaHu U Kou ca puckogeme, 3a 0a MOXe 8 pe3yrimam Ha Hanpedbka 8 MeduyuHama
rnocredHume Oa ce ceedam 00 MUHUMYM.

Knroyosu Aymu: 2ecmayuoHHa XUrnepmoHusi, UHeUMpO rpouedypu, XOpMOHasIHa CmumMysiayust

ABSTRACT

Assisted reproduction (AR) is becoming more widespread, with frequency increasing since the introduction of
the methodology in the early 1980s, varying between 2% and 8% of births depending on the country. According
fo a comprehensive study by the International Monitoring Committee on Assisted Reproductive Technologies,
between 9.8 and 13 million babies worldwide were born via AR between 1978 and 2018, and over 150 million
children, or 1.4% of the world's population, will be ,assisted” conceived by the end of the century. Observations
based on the growing number of women who resorted (with or without success) to this method, on the one
hand, and, on the other, on the increasing number of births through AR, allow us to draw sufficiently eloquent
conclusions about its safety. Data show that AR is associated with an increased incidence of cardiovascular
events in mothers and newborns, which places this group of patients in a category with increased risk of long-
term incidents and peripartum complications.
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The presented review provides a relatively in-depth summary of many of the currently conducted follow-up
studies of women undergoing AR methods and children born after successful conception. The most common
problems are indicated, as well as the possible pathogenetic mechanisms for them.

Infertility incidence is increasing due to socio-economic and environmental factors in modern society. AR may

be the only option for many couples to fulfill their dream of having a child. It is important in these circumstances
fo be clear about the positive aspects and the risks, so that as a result of advances in medicine, the latter can

be minimized.

Keywords: gestational hypertension, in vitro procedures, hormonal stimulation

BBBEIEHUE

Acucrupanara perponykuus (AP) HaBnu3a Bce 1o-
IIMPOKO, KaTo YeCTOTaTa Ha MPHJIATaHeTO W HapacTBa
ITOCTOSIHHO OT BHBE)XIAHETO HA METOJTUKATA B HAYAJIOTO
Ha 80-Te romuHu Ha MUHAHSA BeK (Abramowitz, 2014).
Cnopen U3nbianurennara areHuus ,, MeAULUHCKA Hal-
30p*“ B bwarapus mpe3 mociaegHUTe TOAWHU MPOLEAY-
pute o AP naaxsepiar 13 000 ciydas rogumso. [o
JMaHHu Ha HanpoHadHWS CTaTUCTUYECKW MHCTHUTYT 3a
2024 1. 6posT Ha paxxaaHuATa € 53 727, KoeTo Mmoka3Ba
OTHOCHTEITHO BHCOK JIsIT HA CIIy4YanuTe Ha paXkIaHe Clie]
TO3W BUJI UHTEpBEHIMH B Perryonuka brirapust.

JlaHHU OT MEXIyHapOJHM IpPOyYBaHMs IOKAa3BaT,
ye AP ce cBbp3Ba C MOBHUIIIEHA YECTOTA HA CHPICYHO-
CHIIOBU CHOWTHS TIPU MaWKuTE (TeCTalMOHHA XHUIIEp-
TOHUS, apTepralHa XUTIEPTOHUS B TIEpUO/Ia CIIe/T Hesl,
TPOMOOTHUYHU CBHJIOBU WHIIMJCHTH) U HOBOPOJICHHTE,
KOETO ITOCTAaBsI Ta3U TPyIia MAUEHTH B KATErOpus C I0-
BUIIICH PUCK OT ABITOCPOYHU WHITUICHTH U TICPUTIAP-
tanuau ycnoxHenus (Luke u cpasr., 2020).

Acuctupanara penponykius (AP) e momymsipHa
WHTEPBEHIINS B PEMIPOYKTUBHATA METUIINHA, KaTO Te3H
npoueaypu npencraniasar ot 2% a0 8% oT pakaaHu-
sra B 3aBucuMocT ot crpanara (ESHRE). HezaBucumo
OT TOBa 4e TMOBeueTo HoBopoaeHu cien AP ca 3apasu,
Te3u TexHuku He ca 100% OGe3onmacHu: HapacTBa OpOST
Ha JIaHHWTE 32 TIOBWIIIEHA YeCTOTa Ha 3a00JIeBa€MOCT

IIpyU MalKWUTe, OT €IHa CTpaHa, a OT Jpyra - 3a MPex-
JIEBPEMEHHO pakJaHe, HHCKO TENIO TPU PaxIaHe H
aHomanuu Ha ponenute cienq AP (Giorgione u CbhaBr.,
2018; Mani u cbaBr., 2019).

HapactBanero Ha uyectorara Ha AP B bbarapus
pe3 MOCIeTHUTE TOAUHHU € Pe3yiTaT oT mojoOpeHara
pernmOypcarms ot H30K, cp3maBaneTo Ha crieruaiHu
LIEHTPOBE (C 1e1eBO (PMHAHCUPAHE), YBEITMYABAHETO HA
Cpe/HaTa Bb3pacT Ha POAMIIKHTE, KAKTO W TOBUIIICHA-
Ta YECTOTa HA CTEPWIMTET TPU MJIAJIU JIBOWKUA C KOM-
riekcHa eruonorusi (Bakova u cpasr., 2018). IIporre-
nypute o AP dpe3 Tpancdep Ha 3aMpaseH eMOpPHOH
WJTHA TOHOPCKH OOIUT Ca CPeJl Hal-U3IIOI3BaHUTE METO-
mu. [pu 15X, TOCPEACTBOM MPUIIOKEHUE HA €CTPaIUOIN
U MPOTECTEPOH, CE€ CTUMYJIUpPA CHIOMETPUYMBT, Karo
KbM MOMEHTA Ha HACTHIIBAHE HA OPEMEHHOCTTA JIMIIC-
Ba 00pa3yBaHO XBATO TsUT0 (corpus luteum) (Conrad u
Baker, 2013). Criopen maHHHM OT TIPOBEACHU IIPOYIBa-
HUSI IMEHHO JIUTICAaTa Ha XBJITO TSAJIO MPH HACTHIIBAHE
Ha OPEMEHHOCTTa CE CBHP3BAa C HaMalleHa aJarTaIlvs
Ha ChpJICYHOCHI0BATA CUCTEeMa Ha OpeMeHHara JKeHa B
PaHHUTE TECTAIIMOHHU CPOKOBE M C MOBHIICH PUCK OT
XHUIIEPTOHUS - OWJIO TO TECTAIlMOHHA WJIM HOBOIIOSBH-
na ce aprepuanHa xureptonus (von Versen-Hoynck u
cpaBT, 2019). KbM MOMEHTa CHINECTBYBAT IPOTHBOPE-
YHMBH JIAHHU JIAJTM TIOBUIICHATA YECTOTA HA XUTICPTOHHUS
ipu OpemenHHu ciex AP ce bk Ha MpuUjiaraHara Me-
JIMKaMEHTO3Ha CTUMYJIALMS, UK € CBbP3aHa ¢ MPHYH-

Total number and incidence per 10,000 person-years of diabetes, hypertension, coronary heart disease, and stroke in women who underwent

in vitro fertilization (IVF) and healthy controls during 1990-2008.

IVF women
Incidence per 10,000
Condition n = 23,498 person-years
Diabetes 201 9.95
Hypertension 520 2.58
Coronary heart disease 23 1.14
Stroke 79 391
Total 823 4.08

Westerlund. IVF and hypertension incidence. Fertil Steril 2014.

Control women

Incidence per 10,000
95% CI n = 116,960 person-years 95% Cl
8.65-11.4 1,111 1.1 10.47-11.77
2.36-2.80 2,129 213 2.04-2.22
0.74-1.68 185 1.85 1.60-2.13
3.12-4.85 319 3.19 2.85-3.55
3.80-4.36 3,744 3.74 3.62-3.86

®ur. 1. bpoii crOutust Ha 10 000 YOBEeKOrOAMHY OT 3aXapeH AnaleT, XUIePTOHHS, KOpOHapHa O0NeCT U MO3bYEH HHCYIT NPH KEHH CIIeT
ACHCTHpPaHa PEMPOAYKIIHS B CPABHEHHE ChC 3IpaBU KOHTpOuH 3a reprona 1990-2008 . (Westerlund u cwasr., 2014)



Acucmupana penpodykyus u noguuier puck 3a Maukama u oememo 55

Hara 3a CTCPUJINTETa, Bb3PACTTa Ha JKEHaTa M MpUApY-
xapamara naronoruss (Kondapalli u Perales-Puchalt,
2013).

B xoxoptHo npoyuBane B I1IBenus ot 1990-2008 r.
ce npocnensBat Hax 28 000 xenn crnen AP 3a mepron
cpenHo 8,6 TOMMHM M C€ CPaBHABAT ¢ KOHTPOJIHA IpyIa
YKEHU C €CTECTBEHO HACTBITIIIO 3a0peMeHsiBaHe ((ur. 1)
(Westerlund u cpasr., 2014).

Pesynrarute ycTraHOBSIBaT MOBMIIEH PUCK OT pas-
BUTHE Ha XWUIICPTOHUSI U UCXEMHYCH MO3bYCH WHCYIT
B rpynara cieq AP B cpaBHeHHE ¢ KOHTPOJIHATA IPyMa.
ToBa noxasBa, ue TO3M BU IPOLEAYPH IIOCTABS )KEHUTE
B PUCK KakTO OT I€CTallMOHHA XUIIEPTOHHUS, TaKa U OT
XHIIEPTOHUS 1 MO3BYHOCHI0BH MHIMACHTH B MIEpHOIa
cnen pakaanero. [lopaau ToBa Ta3u rpyna skeHu Tpsio-
Ba Ja ObJe MOHUTOPUpPAHA PETYJSPHO C TIeTT PaHHO OT-
KpWBaHE Ha HEOIAronmpuaATHA CHOUTHS.

[lo oTHOwIEHNE HA CTOWHOCTHUTE HAa APTEPHATHO-
TO HaJsIraHe cpex 3abpeMenenuTe B pesyarar Ha AP ce
o(opMSAT IBE PUCKOBH IpyIi. EHaTa BKIIIOUBA )KEHH C
PHCK OT pa3BUTHE HA TECTAIIMOHHA XUIIEPTOHHUS, KOSITO
MOJKE JIa ecKajlupa B rpeekamicus. Jlpyrara rpymna e c
[OBUILEH CHPIACUYHOCHIOB PUCK U CKIOHHOCT KbM Pa3-
BUTHE Ha apTepuaiHa XUIIEPTOHUS U ChI0BA ATOJIOTHS,
KOUTO MOTar Ja MEpCHCTHPAT U CJeA MOCTHAPTATHUS
nepuosl. B ocHoBara Ha Te3u JBe rpynu OOMKHOBEHO
crou paznnyna naropusunonorus (Luke u cpasr., 2020).

JlaHHM OT TOJNAMO PETPOCHEKTHBHO IOIMYJIALOH-
HO 0azupano npoyuBane mpu 1357 xern ¢ AP u 5190
KOHTPOJIN M3CJIeaBaT Bpb3Kara MeXIly U3sBaTa Ha Ipe-
SKJIAMIICHSI ¥ TIPOLIELyPH KaTo BbTPEeMarovyHa HHCEMH-
Hauusi, uHBUTpo ¢eprmmszanus (IVF) u oBapuanna
naaykiyst (Chen u cpast, 2009). Pesynrarute mokas-
BaT KaTteropudHo, e cie [IVF ce HabmromaBa moBUIIIeH
PHCK OT IPEEKJIAMIICHs], OKaTo TakaBa BPb3Ka HE ce
YCTaHOBSBA [P KEHUTE, TOJUIOKEHH Ha HHCEMUHALISI
W OBapHajHa cTUMynanus. Karo Bb3MOXHA MpHYMHA
3a Ta3u pa3jivKa MOKE J1a Ce MPEATONIOKH, Y& MEXTY
rpynara ¢ IVF u Te3n ¢ MHCeMUHanus U OBapualHa
MHIYKLUS] ChILECTBYBAT PA3IMYHU IOJICKAIM IIPH-
yuHH 3a crepwmreT. OT apyra cTpaHa, ce Hadirona-
Ba BapHalMs B PHCKAa OT IecTallMOHHA XHUIICPTOHUS H
npeeknamiicus B rpynara ¢ [VF, B 3aBucuMocT oT ToBa
JTaJIA ce Kacae 3a Tpancdep Ha 3aMpa3eH cOOCTBEH WIIN
JIOHOPCKHM €MOPHOH, WJIH 3a OIUIOXKIaHe Ha COOCTBEHA
SILIEKIIeTKA, MTOCTIEABAHO OT TpaHcdep Oe3 3ampassiBa-
He Ha Marepuaia. ToBa M3cieaBaHEe yCTaHOBSBA Kare-
TOPUYHO IMO-BHCOK PUCK OT TeCTAIIMOHHA XUIEPTOHUS
W TIpeeKIIaMIICUsI BbB BCHUKH I'PYIH, C U3KIFOYCHUE Ha
T3 ChC COOCTBEHU HezampaseHH stinexinerkr (Luke u
chaBT., 2020). Kato nmpuunHa 3a BapuanusTa B prcka ce
M3THKBAT PA3IMKU B CPEHATA Bb3pacT U IIPUAPYKaBa-

11aTa naTojorus Mpy Pa3IuyHUTE MOATPYNH POAMIKH.
Tesu ¢akTu MoBAHUTaT peuia BLIPOCH OTHOCHO IaTo-
(U3MONIOrMYHUTE POMEHH B OpraHU3Ma Ha JKEHara,
MO/IJIOKEHA Ha XOPMOHAJIHA CTUMYJIALUsl TI0 BpeMe Ha
AP.

Ocgen npeexnamiicus B rpynara ¢ [IVF ce nabiro-
JlaBa TIOBUILIEH PUCK OT BEHO3HA MJTU apTepHaiHa TPOM-
003a B pe3ynTar Ha MpujaraHata KOHTPOJIHMpaHa OBa-
pHaiHa CTUMYJALUs C IOJOBU XOpMOHH. [IpuunHure
3a Te3M MOTEHIMAIHO OMAcHU YCJIOKHEHUS BKIIFOUBAT
MPOMEHU B KOaryJalMOHHATa CHCTeMa Ha TpeTHUpaHa-
Ta JKeHa, XEMOKOHLIEHTpallMs M TOBUIIEHH HUBA Ha
MPOBB3MATUTENHN (akTopu. ToBa M3MCKBA CTPUKTHO
[pociesiBaHe U IIpU HEOOXOAMMOCT BKIJIFOUBAHE Ha
HHUCKOJI030Ba aHTHKoaryiaaHTHa npoduiakrrka (Niazi
u Dumanski, 2023).

YenoxxaenusTa, cBbp3anu ¢ AP, morar na ce pasne-
JIAT Haif-001110 HA paHHH, YCIOKHEHH 110 BpeMe Ha ca-
Mara OpeMEHHOCT W TaKHWBa, KOUTO HACTBHIIBAT TOIUHH
CJIell PXKJAHETO U IOBIUBAT JbITOCPOYHATa IIPOTHO-
3a Tipu Te3u nanueHTky (Boese u crasr., 2017).

Hsxonko MoJOBM XOPMOHA, KITFOYOBH 33 MPOTH-
YaHeTO Ha KOHTPOJMpaHaTa OBapualiHa CTHMYJAIMs,
MMar AUPEKTHA Pojsl B MOTYJIMPAHETO Ha ChP/IEUHOCH-
noBata (QyHKIMA. EHIOTEHHUST eCTporeH ympakHsIBa
MHOIOIIOCOYEeH e(eKT BbPXy CbhIOBaTa XOMEOCTa3a,
BKJIIOUMTEIIHO MHAYLUpPAHE Ha Ba3OqWjIaTaLlUsl U IO-
HIDKaBaHEe Ha apTepUAHOTO HaJlsiraHe, MPEAUMHO TO-
CPEACTBOM CTHMYJIMpaHE Ha €HJOTEJIHaTa CHHTe3a Ha
a30TeH OKCHJ 1 TIOTHCKaHe Ha peHUH-aHTMOTEH3UH-aJI-
nocteponoBara cuctema (PAAC) (dwur. 2) (Knowlton
Lee, 2012).

EcrporenoBara curnanuzanusi urpae ChlIeCTBEHA
poJisi U B peryianusaTa Ha JHUIUIHUA METaOONn3bM,
Karo JIONpHHACS 3a MOIIABPKAHETO Ha ONaronpusiTeH
JAITUJICH TPOHI, KAKTO U B MOTHCKAHETO Ha Bh3Ia-
JIUTEITHY IIPOLIECH, KOETO OCUTYPsIBa IPOTEKLMS CPELLY
Pa3BUTHETO Ha aTEPOCKJIEPOTHYHA ChPACYHOCHIOBA
Oonect. CMmsTa ce, 4e PSA3KOTO HaMassiBaHE Ha €HIO-
TeHHUsI €CTPOTeH B MOCTMEHOMNAY3aIHUS NTEPUO]] € OC-
HOBEH (DaKTOp 32 HApACTBAHETO HAa ChPACUYHOCHOBHS
puick ripu Taszu nomynanus (Santoro u Randolph, 2011).
3a pa3yiuKa OT CHIOI€HHUS POJIsiTa HA €K30I€HHUS ec-
TPOTEH BbPXY ChPACUHOCHIOBOTO 31PaBe HE € HAITBIIHO
n3siciena. OpanHute GOpMHU Ha €K30TCHEH €CTPOTEH,
BKJTIOUUTETHO XOpPMOHAJIHATa KOHTPALETILUSI U XOPMO-
HO3aMECTHTEIHATa Tepamnus, ca CBbP3aHU C MOBHIIECH
CHP/ICYHOCHIOB PUCK, BBIIPEKH Ue e(heKTHTE Ha HEopaJ-
Hute (hopmu octasar mo-cinabo npoydenn (Kalenga u
chaBT., 2023). [Ipu nosiBa Ha HeXellaHa JIeKapCTBEHA
peakLust OT TaKbB MEJUKAMEHT MEAULIMHCKHS CIelHa-
JIUCT, KOWTO 5 € YCTaHOBHJI, € JKeJaTeIHO Ja 51 JOKIa/1Ba



56 Hsanema Honyesa-buceposa, Xpucmuna Houesa, Mapuana Honyesa-Muxatinosa

EHOOreHHUAT eCTPOreH ynpa>kHsiBa
MHoromnocoueH e eKkT BbpXy CbAoBaTa
XOMEOCTasa, BK/IIOUUTENTHO NHAYLMpPaHe
Ha Ba3oAauaataums U NOHWXXaBaHe
Ha apTepuasHOTO HansraHe

OH

Baszopgunatauus n
MOHM>KaBaHe Ha
apTepuanHoToO HanraHe o
l EctporeH

l

[MoTuckaHe Ha
CtuMynupaHe Ha eHpoTeNIHa- PEHUH-AHTMOTEH3NH-
Ta CUHTE3a Ha a30TeH okcua, aaoCcTepoHOBaTa

cucTemMa
Our. 2. [TonoxxuteneH epeKT Ha HIOTEHHUS ECTPOTEH IPH
€CTECTBEHO OIIOXKIAHE

Ha PEryJaTopHHs OpraH, M3MOI3BAWKMA CHUCTEMara 3a
crioHTaHHO choOmaBane Ha HJIP (Stoynova u cpaBr.,
2013).

lonagorponaust xopmoH FSH  (pomukynoctu-
MYJIHpaI] XOPMOH) CBIIIO € HEe3aBUCHUMO CBBP3aH ChC
CHPIIEYHOCHAOBUTE 3a00ABaHMS NP >keHUTe. Makap
MeHoTay3ara Jia € J00pe YCTaHOBEH PUCKOB (hakTop 3a
MTOBHIIICH CHP/ICYHOCHIOB PUCK - HA-BEPOATHO OTYAC-
TH MOpaJ HAMAJICHUTE HUBA HA €CTPOIeH, HapacTBalll
Opoli TaHHM couar, ye roBuIilieHuTe HrBa Ha FSH chio
MOTaT CaMOCTOSTENTHO Jia JOTIPUHACAT 32 MEHOMay3aJl-
HO CBBP3aHHUA ChPACYHOCHAOB pUCK. Brcokure cToii-
Hoctu Ha FSH ce acoruupar u ¢ HeGIaronpusiTH 1po-
MEHH B JINTTUIHUS TIPO(UIT, KOETO BOIIU JI0 TIOBUIIIABAHE
Ha 10-rogumIHMs pUCK OT HEOIArONPUSATHU aTepOCKIIe-
poruynu cuouTHa (Wang u cbasr., 2017). Mma nanuu,
ye FSH-penentopu ca OoTKpUTH B CHAOBHUS €HIOTET,
KOETO TIPEAToiara, 4e TO3M XOPMOH y4acTBa JUPEKTHO
B €HJIOTeNTHATa (PYHKIMS U Pa3BUTHETO HA aTepOCKIIe-
po3sara (Zhu u chasr., 2018).

B mporneca na AP ce m3non3Bar peauua MnojioBU
XOPMOHHM Ha pa3IMYHHUTE eTary Ha mpoleca OT Jo0u-
BaHe Ha 3psia SIMIEKIIeTKa /10 YCIEeNTHOTO H3HOCBAHE
paxxaaHeTo Ha 3/paBo jere. EQHO oT Hali-uecTuTe paH-
HU YCJIO)KHEHHUS Ha KOHTPOJIMPAaHATa OBapHaliHa CTUMY-
Janysi € CUHAPOMBT HA OBApHAIIHA XUIICPCTUMYIALIUS
(OHSS), koiiTo ce xapakTepu3upa ¢ eKCTPEMHO YroJie-
MsIBaHEe Ha AWYHUIINTE, TOBHIIEH CHI0B MepMeaduIn-
TET C IMPEeMHHABaHEe Ha TEYHOCTH OT CHIAOBOTO PYCIIO
B MEXIYKIETHYHOTO MPOCTPAHCTBO, TOCIEABAHO OT
xeMokoHIeHTpanus (Binde u cpaBrt., 2007). Uecrorara

Ha yMmepeHara Jio Texka OHSS Bapupa ot 1 10 5% ot
ciryyante Ha AP, kato Mmoxxe fa nocturue 1o 20% mpu
BHCOKOPHCKOBHTE TTAITEHTH, OCOOEHO NPH TE3H C M3-
BECTCH CHHIIPOM Ha ITOJUKHUCTO3HM stiiaanny (Palomba
n Caserta, 2023). Cpio Taka npy KEHH, TOAJIOKEHH
Ha AP, pa3swm cunapoma Ha OHSS, ce ycraHoBsiBar
MOBUIIEHN HHMBA HAa PEHUH M aJJJOCTEPOH, KOETO BOIU
no aktuBupane Ha PAAC u ce mocienBa OT Ba30KOH-
CTPUKLUS, [OBUILEH BHTPECHIOB 00EM U aKTHUBHUPAHE
Ha Be3majernero (Conrad u cpast., 2019). Aprepuai-
Hara 1 BeHO3HaTa TpoM003a ca YeCTH yCIOKHEHHS TIPH
cunapoma Ha OHSS, kato Haii-BeposTHUAT naroduzu-
OJIOTMYEH MEXaHU3bM BKIIIOYBA XEMOKOHIIEHTpAIHs,
BB3MAJICHNUE, XUIIEPKOATYIA0MITHOCT, KAKTO 1 BUCOKUTE
HIBa Ha €CTPOTEH, XapaKTepHH 3a CHCTOSTHUETO (Stoev
1 cbhaBT., 2019). [1pu xxenn, nognoxxenn Ha AP, yciox-
Henu ¢ OHSS, puckbT OT TPOMOOTHYHM MHIHMICHTH €
70 100 mbTH O-BUCOK B CpaBHEHHE ¢ OPEMEHHH JKEHH,
3a4eHaJIi CIIOHTaHHO (Sennstrom u cbasT., 2017).

VYenoxHenusTa, cBbp3aHu ¢ AP, kouto ce peruc-
TPUpAT 110 BpeMe Ha camara OpeMEHHOCT, ca Hali-Beue
CBBP3aHH C XMIIEPTEH3UBHUTE CheTosiHMSA (Bajpai u cb-
aBT., 2023). PuckbT OT pa3BuUTHE Ha TeCTAlMOHHA XH-
MEPTOHUS ¥ MpeeKsIaMIICHsl € 3HaUUMO IOBHIIEH TNPH
Te3u xeHn (Rossberg u cbasr., 2016). Penuia nposene-
HU W3CIEABaHUs MOTBbPKAABaT HApaCTBAHE HA YECTO-
Tara Ha XMIIEPTOHUYHH Pa3CcTPONCTBAa HA OPEMEHHOCT-
Ta Npu XKeHu, 3adueHanu upe3 AP. Hali-HoBuTe nanuu,
BKJIIOUMTEIHO MeTaaHain3 or 2021 r, oOxBamamr 85
MIPOyYBaHMs, AEMOHCTPUPAT CTATHUCTHYECKH 3HAYHMO
YBEIMYCHUE HA PUCKA OT XHIIEPTOHUS NpH OpeMeH-
HocTH cinent AP B cpaBHEHHE ChC CIIOHTAHHO HACTBIIU-
JIUTE, KaTo Ta3W TeHICHLMs ce HallogaBa KakTo MpHU
MHOTOIUIOZHUTE, TaKa M TP SIHOIUIOAHUTE IeCTaluH
(Almasi-Hashiani u cpaBr., 2019). [Ipyru ycnoxnenus,
KOWTO MOTaT Jia ce CIIOMEHaT, ca TIOBHUIIIeHa YeCcToTa Ha
CIIOHTAaHHU a0OpTH, TeCTAIlMOHEH 3axapeH JHadeT u
IUIALICHTAPHN aHOMAJINH, 32 KOUTO ChIIO MMa JaHHH,
4ye MMar BPb3Ka C MOBHIICH ChPICYHOCHAOB puck (Yu
U ChaBT., 2022).

Jbarocpounure epextn Ha AP BBpPXy CBbpIaeYHO-
cpaoBara (CC) cucrema obaue OCTaBaT HESCHH, Karo
HAJIMYHUTE JaHHU B JIUTEpaTyparTa ca BCe OIle HelI0C-
TarbuHu. Pesynrarure oT rossiMo nomyaanuoHHo 6a3u-
paHo KoXopTHO npoyuBaHe npu Hazg 240 000 xeHu mo-
Ka3BaT noBHieH AbiarocpoueH CC pUCK NpH KEHUTE,
nojyIoxkeHu Ha AP, B cpaBHEHUE € T€3H ChC CIIOHTaHHO
3a0pemensiBane (Westerlund u crasr., 2014). Ot npyra
cTpaHna, n3cienBane nmpu Hax 115 000 >xeHu HE ycTaHO-
BsBa Bpb3Ka Mexay AP u u3sBa Ha apTepuasiHa Xumnep-
TOHHUS B TO-KbceH eran oT kuBota (Farland u crasr,
2015).
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EnHO MHTEpECHO TpoyUYBaHe MpOCIensBa Bph3Kara
MEX]ly HeycneurHus u3xon Ha AP u pucka ot nociues-
Bam] CC unnmnent. [Ipocnenenu ca vang 28 000 xenu,
npemMuHaIN 1pe3 cpeano 3 (1-5) AP mporemypu, kato
yCHenHa OpeMEeHHOCT M paXkJIaHe ca HaOIltoIaBaH! B
32,9%. Cpen ocrtanamute 67,1% € oT4eTeH roauileH
npoueHt Ha CC cpbutusa ¢ 19% mno-BUCOK B CpaBHe-
Hue ¢ rpynara ¢ ycrnemeH AP 3asppiek (Udell u cb-
aBT., 2017). [ToBUIIIEHUAT PHUCK € 3a CMETKA Ha U3sBa Ha
ChpACYHA HEMOCTATHUYHOCT W MHCYNIT. Te3u HaOmome-
HUS JaBaT OCHOBAHME 3a CTIEKYIIAITUH, Y€ TPUHIUITHATA
MIPEAPa3NOIOKEHOCT Ha TAIIMEHTKUTE KbM ChPICYHO-
chaoBu 3abomsBanus (CC3) nMa OTHOIICHUE U KbM Ca-
MoTo Oe3ruionue. B n3BecTHa crerneH ToBa ce MojaKpe-
I OT HAl-4eCTO CpellaHus U JI0Ope U3yUYeH CUHJIPOM,
CBBp3aH ¢ Oe3IIoANe U BPOICHHU CHPIACUHU 3a00IIsIBa-
Hus - cuaapoma Ha TepaBp (Folsom u Fuqua, 2015).
BB3MOXHO € U cTpaTerunTe 3a y3psiBaHe Ha OOIUTUTE
MIPE/IH in Vitro OIUIOKIAHETO Jla UMaT CEPUO3HU TOCIIe-
iy 3a uHauBuaK cbe CC3, ThH KaToO T€ YECTO BOIST
JI0 Cymnpa(pu3UOIOTHYHN HUBA HA [UPKYIHPAI] €CTPO-
TeH W JpaMaTUYH{ TMPOMEHU B HUBaTa Ha TEYHOCTHUTE.
CutyanusTta ce yCIOKHSABA AONBIHHUTEIHO OT (axTa,
4e J)KEHHUTE ChC CTEPUIINTET, KOUTO ce mozyiarar Ha AP,
yecto umart nosuiiieH CC pucKoB poQuil, YUUTO BPEI-
HU e(DEeKTH MOrar Jia ce 3aCHISAT CJIe] MPOBSK/IaHe Ha
XOpMOHasHaTa cTuMynarus. OONJIaiiHO TOBA ca KCHU
B TO-HAIpeIHada BB3PACT, C HAJHOPMEHO TEINIO HIIH
¢ mpenmectama gapmakoreparms 3a CC3 (Senapati,
2018).

Criopen 00IIMPHO MpoyYBaHe Ha MexXTyHapOHUS
KOMHUTET 32 MOHUTOPUHT Ha aCUCTUPAHH PEIPOyKTHB-
uu texnoioruu (ICMART) mexny 9,8 u 13 mummona
OcOera B cBeTa ca ponern upe3 AP mexmy 1978 . u
2018 . (Adamson u cpaBr., 2025), a Hax 150 MumroHa
nena, wind 1,4% OT cBETOBHOTO HacejeHHe, Ie Obaar
3aueHaru ¢ AP 10 kpas Ha Beka (Faddy u cpasr., 2018).

Oxkaspa ce 06ave, e paxIaHeTO Ha KUBO JETE HE
€ KpasT Ha TMPUTECHEHISITA 3a poauTenuTe. B nmurepa-
Typara WMa HapacTBaiml Opod NaHHH, Y€ POJCHUTE B
pesynrar Ha AP nena mpezicraBisBar pUCKOB KOHTHH-
T'eHT 32 KOHKPETHU 3a00JIsIBaHUS, CPEll KOUTO ChpJIeU-
HOCBJIOBU M MeTabomuTHU (Auger u c¢haBr., 2024; Guo
1 ChaBT., 2017).

M3BectHa e 1. Hap. Teopus 3a pa3BUTHE HA 3IPABETO
u 6oectute Ha Barker, criopes KosiTo mpOMEHHUTE B MU-
Kpocpe/ara Ha 3a4eBaHETO KaKTO M0 BpeMe Ha BHTpe-
MaTOYHHMs, TaKa U M0 BPEME Ha MOCTHATAIHUS TIEPUOJ
MOTaT Jia JOBEAAT 10 ABITOCPOYHH YBPEKIAAHUS, OCO-
6eHo oy (hopMara Ha CHPACYHOCHIOBU U METAOOIHT-
Hu 3ab6omsaBanus (Romundstad u ceaBt., 2008; Hansen
" chaBt., 2013). MiMa 1 HaOMIOMEHUs, TTOKA3BAITH KakK

W3JIaraHe Ha OOLUTUTE Ha HEOIArompusiTHA OKOJHA
cpena Tpe3 NpeAreCTAalOHHMS TEePHUOJ MMa TpaiHu
edextn BEpXy motoMcTBOTO (Pinborg m crarr., 2013),
KOETO MOJICKa3Ba, 4e U AP kpHe prCKOBE B TO3U aCIIEKT.

AP BKImouBa peamua mpoueaypH, KOUTo Morar aa
yBpeIST ramMeTute Wi emOpuoHa. Taka Harmp. ,,I0-
JMy4aBaHETO HA SUIEKICTKUTE OT SIMUHUIIUTE WU Ha
CTIEPMAaTO30UNTE CE OCBHINECTBIBA B YCIOBHS, Pa3iH-
YaBallly C€ OT €CTECTBEHNUTE, HE3aBUCUMO OT HaIpeIb-
Ka Ha TexHosoruute. AP BKIIIOUBa TONMBIHUTEHHU, HEC-
BOWCTBEHM 3a CIIOHTAHHOTO OIUIOXKJIAHE IMPOLCAYPH:
cynepoBynanus (Gao u cwasr., 2014), KpruoKoHCEpBa-
st (Johansson u cbaBr., 2005; Kaijser u cbaBt., 2008),
M3JIaraHe Ha pasnudHu BumoBe cBernuHa (De Jong u
cpaBT., 2012), xonebanus B pH u temneparypara (Bay
1 cbaBr., 2014; Xu u cpaBrt., 2014), npoMeHy B HajsIra-
HeTo Ha Kuciopoaa (Seggers u cwasrt., 2013), xpaHu-
TEITHH CPE/iv, KOUTO ChIIbpIKaT CrielM()UYHH BEIIECTBa
karo Fe2+ u Cu2+ (Bouillon u cwasr., 2016). OcBen
TOBa TE3M NPOLELYpPU C€ H3BBPIIBAT B IEPUOAA HA
raMETOMMIIPUHTUPAHO T€HHO PerporpamupaHe U je-
MeTWIMpaHe Ha eMOproHanuu reau (Desmyttere u cb-
aBT., 2009a). AP BxiouBa u TpaHcdep (BbTpeMaroucH
WM BbTpedasonueB) Ha Bede 00pa3yBaHusl eMOPHOH,
B HSKOM CITydaW C€ Hajlara BbTPEIUTOIUIa3MEHO WHIKe-
KTHpaHe Ha CIEPMaro30M[a, MPOBEKAAT C€ IPEIUM-
[UIAHTALMOHHN T€HETUYHU TecToBe. Te3n Hen3OeKHH
eranu Ha AP ce ochlecTBABaT B NEPUOAM, KPUTHUHH
3a Pa3BUTHETO HA eMOpPHOHA, ITbIIHATA BPBB U ILIAlCH-
Tara, ¥ MOTar Ja MpeIU3BUKAT MEXaHUIHH/OMOX MU Y-
HW/ENMUTEHETHYHH IPOMEHH B TiX (Mani 1 chaBr., 2019;
Zegers-Hochschild u cpasr., 2017; Argyraki u cpaBT.,
2019).

B mocnenHuTe rogvHN M3y4aBaHETO HAa EIHICHe-
TUYHHUTE TIPOMEHHU Ha T'eHHaTa eKCIpecusi NpUIo0nBa
BCE IMO-TONsIMO 3HadeHune. OKkaszBa ce, 4e MUHUMAIHH
Momu(pUKAIMN Ha CTPYKTypaTa Ha XpoMaTWHa (HaIp.
METWINpaHe/IeMETHIINPaHe) TPOMEHSIT ,,JOCTBIIHOCT-
ta* Ha JIHK, pecn. reneTnuHara ekcrpecus, a OTTYK U
¢enorunnara u3ssa (Desmyttere u cpasT., 2009a). [Ipo-
YUBaHUTA CHILO TaKa KATETOPUYHO JJOKA3BAT, Y€ MOJIU-
(ukarmuTe Morar ja ObAaT MOBIMSHU OT (aKTOpU Ha
OKOJIHaTa Cpeia M MOrar J1a UMaT JbIrOTPaiiHu e(PEeKTH
BBbpXy (heHOTHIIA Ha opraHu3ma (Wennerholm u chabr.,
2006). IIpoBexnanu ca ¥ LEIEHACOUYCHH TPOCIISIsBa-
HUSI Ha BpPB3KaTa U 3aBUCHMOCTTa MEKAY IUTeHETHKA-
Ta, pa3BUTHETO Ha CHPJEYHOCHI0BAaTa CHCTEMA U Bb3-
HukBanero Ha 6onectr (Foix-L’Helias u cpasr., 2014).

Jpyra nuHus B maToreHe3ara Ha IOBUIIEHUS PUCK
oT 3abomsiBaHMA 1pu pomeHute upe3 AP e omacHoct-
Ta OT upe3BHYAaeH OKCHUIATHBEH cTpec. EcrecTBEeHOTO
OIUIOXKIaHE OCUTYpPsIBa ONTUMAJIHA Cpefia - B T.U. U aH-
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THOKCHJIAaHTHA 3alllUTa Ha TaMETHTE U eMOpPHOHA upe3
TyOapHara TedHOCT. AP He MOXe J1a mpenocTaBu Ch-
LIOTO HUBO HA 3alllUTa, a B CHIOTO BPEME ca HaJUIE
penuiia (Be4e CrIIOMEHaTH) PUCKOBH (PaKTOpH - XOpMO-
HaJTHA CTUMYJIAINSA 32 HHAYIPaHe Ha CYTepOBYIaIlus,
KPHUOKOHCEpBAIys, N3JlaraHe Ha CBETIIMHA (3a pasjinKa
OT ,,TbMHATa" €CTECTBEHA Cpela, M3KYCTBEHO IIOITY-
YEHUTE eMOPHOHM Ca M3JI0KCHU Ha JIHCBHA CBCTIIMHA,
CBETJINHEH MHKPOCKOII, (DIIyOPECIIEHTHO OCBETSBAHE).
OcgeH ToBa ce Hanarar npomeHu B pH, Temneparypara,
HAJATaHETO Ha KUCIIOPOAa; HATMYHUTE B cpeiaTa HOHH
(Fe2+ u Cu2+) cpio ce sSBSIBaT CTUMYIHA 332 00pa3yBa-
HE Ha peakTUBHU MpoayKTH Ha kuciopoaa (ROS). ROS
MOTar Jia TOBJIUSAST MHOYKECTBO KJICThUHH IMPOIIECH, B
T.4. ¥ Jia PSIU3BUKAT STUTCHETUYHU MOAU(DUKAIIMY B
emOprona B pesyarar Ha JIHK xunep-/xunomernnmpa-
He (Bonduelle u cpaBr., 2004; Beydoun u cpasr., 2010;
Beydoun u cphasr., 2011).

Teopusita 3a TEHOMHHS HMMIIPUHTHHT OOSCHSIBA
3aI10 Jerara MoraT Ja ,,IpIiIndaT’ U3KIIOUUTEITHO Ha
SIIMHUST POIUTEI [0 OTHOIICHHE HA JaJICHU XapakTe-
PUCTHKH (Hamp. yMEHUs, TIOBeACHNUE U T.H.). ChIIecT-
BYBAT ONpPENEICHU ,,AMIPUHTUPAHU T'€HU, KOUTO C€
YHACJIeAsBaT OT €AWHUS POJUTEN U T€ C€ eKCIpecupar
»»C TIPEIUMCTBO * TIPEJT ChOTBETHUTE T€HH OT JPYTHS PO-
quTen. ,,Pa3no3HaBaHeTO’ HA UMIIPUHTUPAHUTE TCHU €
Ype3 TSAXHOTO MapKupaHe 1o hopMara Ha KpaitHO Me-
tumpane (Belva u cpast., 2012). B nmpoyuBanus npu
MUIIIKH, 3a49eHaty upe3 AP, e HabnronaBana aOHOpMHA
EKCIIpeCHsi HA MHOXECTBO I'€HH, CBbP3aHH ChC CHHTE3a
Ha PHK, koHTpOI1a 1 pa3BUTHETO HA ChPJCYHOCHI0BATA
cuctema (Scherrer u cpasr., 2015). Cynepoynanusita
[IPH Bb3PACTHU MHUIIIKH CE CBbP3Ba C MOBUILICHA Bapya-
OWJTHOCT B MIMITPHHTHPAHUTE JIOKYCH B OITaCTOIMCTUTE
(Ceelen u cpabrt., 2008). AOGHOPMHUST UMIIPUHTHHT B
OTIpeJIeNICHN JIOKyCH ydacTBa B marorenesara Ha CC3
(Desmyttere u cpaBt., 20090). [IpoBeneHo npoyuyBaHe
C TIpocye/siBaHe Ha 7-TOMUILIHM Jiena, pofeHu cien AP,
MOKa3Ba, Y€ TeHJCHIMATA 32 a0HOPMHA €KCIIPECcHs ce
3ama3Ba BB Bpemeto (Gkourogianni u chaBT., 2014).

He ca w3HeHamBamy cieqoBaTeHO pe3yiTaTHTe
OT TPOBEJCHUTE MHOXKECTBO EIMHCMHOJIOTHYHH W3-
ciieiBaHMsl, Mokas3Baly, ye AP ce acouuupa ¢ moBu-
IIEH PUCK OT CHPJCYHHU U JPYT'H BPOJCHH aHOMAJIHMU
(Tararbit u cpaBt., 2011; Hansen u cpaBt., 2013; Mani
1 ChaBT., 2019). O6o6mennTe nanau ot Haz 70 mpoyd-
BaHMsI, oOxBamamy obmo Hag 110 000 mena, poneHu
ciaen AP, u maxg 3 500 000 gera, 3a4eHaTH MO €CTECT-
BEH ITBT, MTOKa3Bar 32% MOBUIIICHA Y€CTOTA Ha BPOJICHU
AQHOMAJIMH, KaTo MPOYYBAaHETO B YACTHOCT Ha ChpJIed-
HUTE HapyIIeHN MToKa3Ba rmopwuienre ¢ 45% - ommca-
HU Ca Pa3IM4HU 10 TeKeCcT Man(opMainu, 3acsaramiy

CBPJCUYHUTE CTEHH, ChAoBeTe M Kianute (Giorgione u
chaBT., 2018). PemomenupaneTo Ha CHPACYHUTE CTE-
HHU 9ecTo ¢ CBbp3aHo ¢ muchynknus (Rizzo n chaBr.,
2020; Bi u cpaBr., 2022). HabnromaBar ce pa3iuyHH 110
KITMHUYHATA CH 3HAYMMOCT IIPOMEHH: OT JIEKOCTETICHHH
CenTajHu Je(EeKTH, HeM3UCKBAIM HaMeca, JI0 TPaHC-
no3uiusi Ha rojemure chaoBe (Wei u cwat., 2024).
Cpen Haif-akTyaTHUTE € TIPOBEICHOTO OT Sargisian u
CHABT. [IPOYYBAHE, BKIIOYBAILO HaJ 7,5 MUINOHA Jlena
OT CKaHIMHABCKUTE IbpxkaBu, B T.4. U 171 735 neua,
3aueHatu cieq AP - otueren e 30% mMoO-BUCOK PHCK
OT ChpJICUHU JIe(PEKTH B CPABHEHUE C POJCHUTE CIIEI
CTIIOHTAHHO 3aucBaHe (Sargisian u cbasT., 2024).

Cpen n3cnenBaHnTe MMOKA3aTENH IPH JIENa, POJCHN
cen AP, ca aprepmnanHoTo kpbBHO Haysrane (AKH),
BBIVIEXUIpaTHaTa 00OMsIHA, TUMUAHUAT ipodui (Belva
u cpasT., 2007; Ceelen M u cwaBt, 2008; Scherrer u
cbaBT.,, 2012; Chen u cwasrt., 2014). C noTeHIMaIHO
KJIMHUYHO 3HAYCHHUE Ca PE3Y/ITaTUTE, IIOKA3BAIllH JIeKa,
HO CTaTHCTHYECKH 3HaYMMa TEHCHIIMS 32 TOBUIIIEHO
AKH. [IpoyuBanusita nokasgar, ye nonmxenue Ha AKH
nopu 1 ¢ 2 mmHg ce acouunpa ¢ 6% Mo-HUCBK PUCK
OT MHCYIIT, 4% MO-HUCHK PUCK OT MH(APKT HA MUOKap-
na u ¢ 3% HamalleHHe Ha o0miara 3a00JIeBaeMOCT TIpH
Bb3pacteH uHauBUI (Cook u cwaBt., 1995; Whelton u
chaBT., 2002). B ¢hI0TO BpeMe TpOoydBaHUATA TTOKA3-
BaT, 4Ye aHaMHe3aTa 3a apTepHalHa XHUIIEPTOHHS TPH
MHOT'O OT Bb3PaCTHUTE MAIUCHTH MOXKE JIa C€ PO CIICIH
10 jieTcka Bb3pact (Morrison u cwaBr., 2012). Creno-
BaTeJIHO, Makap U MUHUMAJIHA, TCHACHIUITA KbM I10-
puiieno AKH ne OuBa ja ce moJLeHsBa, OIlle IOBeue
B CIIy4auTe, B KOUTO C€ CHITBTCTBA OT MPOMSHA B Ch-
noBara crteHa u quactonHa auchysknus (Valenzuela-
Alcaraz u cpaBr., 2013; Liu u cpasr., 2015).

Boropekun Te3w Ha MpBB MOMIE] KPaCHOPEUUBU
pe3ynTard, JIOMBIHUTESIHE aHAIU3H Ha IOJYUYCHUTE
JAHHU TIOBIWTAT OTHOBO BBIIPOCA 3a BPB3KAaTa MEX-
Iy TIOBHINICHATa YECTOTa HA PA3IMYHUTE aHOMAIUH H
MpUYHMHATA 32 HHPEPTHINTETA B IBOMKaTa. Taka Harp.
HE € OTYETEHA acOIMAIVsl MEXIy WHTPAIUTOILIA3Me-
HOTO WH)KEKTHPAHE Ha CIIEPMATO30MIH, TIPU KOETO CE
Hajiara JOIbJIHUTE/IHA MaHMITYJIallusl HA TaMETUTE, U
YeCcToTaTa/TeKeCcTTa Ha HaOMI0AaBaHNTE aHOMAITHH. 3a-
TOBa aBTOPUTE THPCAT (M OTKPUBAT) acOIMAIUs C APY-
ru PaKTOpH, KaTo CHPJICUHH MOPOLM U TO-HAIpeIHAA
BB3PACT Ha MaliKaTa, PEreCTallMoOHeH JIUaleT, TIOTHO-
HOITyIIICHE, HAJTHOPMEHO TEIJIO, JIOPU 00pPa30BaHUETO U
Opos Ha paxknanuaTa (Sargisian u cbasT., 2024).

3AKJIIOUEHUE

B Hamm gHU CTEpUIMTETHT 3acsra TojsMa rpyra
JTBOMKH, KOETO HaJlara BCe MO-IIMPOKOTO HaBJIM3aHE Ha
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metonute 3a AP. Te3su metonu ce 6azupar Ha XOpMoO-
HaJIHA CTUMYJIAIHS B HSAKOJIKO €Tara, KOeTo MPOBOKUPA
penuiia MpoMEHW B OpraHu3Ma Ha >KeHaTa, KaKToO U B
W3IOJI3BAHUTE TaMETH, pecl. B eMOpuoHa. Hskou ot
TE3W TPOMEHHU C€ CBHP3BAT C MOBHIIEH PHUCK OT Chp-
JICYHOCHIOBH 3a00JIIBaHUS Ha Maikara (TecTalliOHHA
XHUIIEPTOHUS, apTepUaliHa XUIIEPTOHUS B ABJITOCPOYCH
IUTaH, KaKTO U ChJIOBH TPOMOOTHUYHU MHIIUICHTH) U Ha
pOIeHOTO JieTe (ChpACYHU MaipopMaliy, MOBUIICHO
apTepHaTHO HaJIsIraHe).

Ot apyra cTpaHa, acCHCTHPaHAaTa PEIPOMYKITHS JaBa
IIaHC HAa XWJISIIM JIBOMKHU B bbarapus na ce cioOusT ¢
JIBIITOOYaKBaHA POXKOa, KOETO Hajara IpPOBEXKIAHETO
Ha JIOITBJIHUTEITHU TIPOYYBAHUS C LIS MMOJI00psBaHE Ha
npoduIaKTHKaTa | MPOrHO3aTa MPU TE3U TPYIH Mallu-
EHTH.

JINTEPATYPA

1. Abramowitz J. Turning back the ticking clock: The effect of
increased affordability of assisted reproductive technology on
women’s marriage timing. Journal of Population Economics
2014; 27:603-633.

2. Adamson G D, Creighton P, de Mouzon J, Zegers-Hochschild
F, Dyer S, Chambers G M. How many infants have been born
with the help of assisted reproductive technology? Fertility
and Sterility 2025; 124(1) 40-50. https://doi.org/10.1016/j.
fertnstert.2025.02.009.

3. Almasi-Hashiani A, Omani-Samani R, Mohammadi M.
Assisted reproductive technology and the risk of preeclampsia:
an updated systematic review and meta-analysis. BMC
Pregnancy Childbirth 2019; 19:149.

4. Argyraki M, Damdimopoulou P, Chatzimeletiou K, Grimbizis
G, Tarlatzis B, Syrrou M, et al. In-utero stress and mode of
conception: impact on regulation of imprinted genes, fetal
development and future health. Hum. Reprod Update 2019;
25:777-801. https://doi. org/10.1093/humupd/dmz025.

5. Bajpai D, Popa C, Verma P. Evaluation and management of
hypertensive disorders of pregnancy. Kidney 360 2023; 4:
1512-1525.

6. Bakova D, Mihaylova A, Semerdjieva M, et al. Study of the
attitude of Bulgarian society towards surrogacy. Biomedical
Research - India 2018; 29:3835-3841.

7. Bay B, Mortensen EL, Kesmodel US. Is subfertility or fertility
treatment asso- ciated with long-term growth in the offspring?
A cohort study. Fertil. Steril. 2014; 102:1117-1123.

8. Belva F, Henriet S, Liebaers I, Van Steirteghem A, Celestin-
Westreich S, Bonduelle M. Medical outcome of 8-year-old
singleton ICSI children (born R32 weeks’ gestation) and a
spontaneously conceived comparison group. Hum. Reprod.
2007; 22:506-515.

9. Belva F, Roelants M, De Schepper J, Roseboom TJ, Bonduelle
M, Devroey P, et al. Blood pressure in ICSI-conceived
adolescents. Hum. Reprod. 2012; 27: 3100-3108.

10. Beydoun HA, Sicignano N, Beydoun MA, Bocca S, Stadtmauer
L, Oehninger S. Pubertal development of the first cohort of
young adults conceived by in vitro fertilization in the United
States. Fertil. Steril. 2011; 95:528-533.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Beydoun HA, Sicignano N, Beydoun MA, Matson DO, Bocca
S, Stadtmauer L, et al. A cross-sectional evaluation of the first
cohort of young adults conceived by in vitro fertilization in the
United States. Fertil. Steril. 2010; 94:2043-2049.

Bi W, Xiao Y, Wang X, Cui L, Song G, Yang Z, et al. The
association between assisted reproductive technology and
cardiac remodeling in fetuses and early infants: a prospective
cohort study. BMC Med. 2022; 20(1):104. doi: 10.1186/
$12916-022- 02303-6.

Binder H, Dittrich R, Einhaus F. Update on ovarian
hyperstimulation  syndrome: part l—incidence and
pathogenesis. Int. J. Fertil Womens Med. 2007; 52:11-26.
Boese AC, Kim SC, Yin KJ. Sex differences in vascular
physiology and pathophysiology: estrogen and androgen
signaling in health and disease. Am. J. Physiol. Heart Circ.
Physiol. 2017; 313:H524-H545.

Bonduelle M, Bergh C, Niklasson A, Palermo GD, Wennerholm
UB, Collaborative Study Group B. Medical follow-up study
of S-year-old ICSI children. Reprod. Biomed. Online 2004;
9:91-101.

Bouillon C, Leandri R, Desch L, Ernst A, Bruno C, Cerf C,
et al. Does embryo culture medium influence the health and
development of children born after in vitro fertilization? PLoS
One 2016; 11:¢0150857.

Ceelen M, van Weissenbruch MM, Vermeiden JP, van Leeuwen
FE, Dele-marre-van de Waal HA. Cardiometabolic differences
in children born after in vitro fertilization: follow-up study. J.
Clin. Endocrinol. Metab. 2008; 93: 1682—1688.

Chen M, Wu L, Zhao J, Wu F, Davies MJ, Wittert GA, et al.
Altered glucose metabolism in mouse and humans conceived
by IVF. Diabetes 2014; 63: 3189-3198.

Chen XK, Wen SW, Bottomley J, Smith GN, Leader A, Walker
MC. In vitro fertilization is associated with an increased risk
for preeclampsia. Hypertension in Pregnancy 2009; 28:1-12.
Conrad KP, Baker VL. Corpus luteal contribution to maternal
pregnancy physiology and outcomes in assisted reproductive
technologies. American Journal of Physiology - Regulatory,
Integrative and Comparative Physiology 2013; 304:R69-R72.
Conrad KP, Graham GM, Chi YY. Potential influence of
the corpus luteum on circulating reproductive and volume
regulatory hormones, angiogenic and immunoregulatory
factors in pregnant women. Am. J. Physiol. Endocrinol. Metab.
2019; 317:E677-E685.

Cook NR, Cohen J, Hebert PR, Taylor JO, Hennekens CH.
Implications of small reductions in diastolic blood pressure for
primary prevention. Arch. Intern. Med. 1995; 155:701-709.
De Jong F, Monuteaux MC, Van Elburg RM, Gillman MW,
Belfort MB. Systematic review and meta-analysis of preterm
birth and later systolic blood pressure. Hypertension 2012;
59:226-234.

Desmyttere S, Bonduelle M, Nekkebroeck J, Roelants M,
Liebaers I, De Schepper J. Growth and health outcome of 102
2-year-old children conceived after preimplantation genetic
diagnosis or screening. Early Hum. Dev. 2009a; 85:755-759.
Desmyttere S, De Schepper J, Nekkebroeck J, De Vos A, De
Rycke M, Staessen C, et al. Two-year auxological and medical
outcome of singletons born after embryo biopsy applied in
preimplantation genetic diagnosis or preimplantation genetic
screening. Hum. Reprod. 20096; 24:470-476.

European IVF Monitoring Consortium (EIM) for the European
Society of Human Reproduction and Embryology (ESHRE),
Smeenk J, Wyns C, De Geyter C, Kupka M, Bergh C, et al.



60

Hsanema Honyesa-buceposa, Xpucmuna Houesa, Mapuana Honyesa-Muxatinosa

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

ART in Europe, 2019: results generated from European
registries by ESHREf. Hum Reprod 2023; 38:2321-2338.
https://doi.org/10.1093/humrep/dead197.

Faddy MJ, Gosden MD, Gosden RG. A demographic projection
of the contribution of assisted reproductive technologies to
world population growth. Reprod. Biomed. Online 2018;
36(4):455-458. doi: 10.1016/.rbmo.2018.01.006.

Farland LV, Grodstein F, Srouji SS, et al. Infertility, fertility
treatment, and risk of hypertension. Fertility and Sterility 2015;
104:391-397.

Foix-L’Helias L, Grynberg M, Ducot B, Frydman N, Kerbrat
V, Bouyer J, et al. Growth development of French children
born after in vitro maturation. PLoS One 2014; 9:¢89713.
Folsom LJ, Fuqua JS. Reproductive issues in women with
Turner syndrome. Endocrinol. Metab. Clin. North Am. 2015;
44:723-737.

Gao Q, Pan HT, Lin XH, Zhang JY, Jiang Y, Tian S, et al.
Altered protein expression profiles in umbilical veins: insights
into vascular dysfunctions of the children born after in vitro
fertilization. Biol. Reprod. 2014; 91:71.

Giorgione V, Parazzini F, Fesslova V, Cipriani S, Candiani
M, Inversetti A, et al. Congenital heart defects in IVF/ICSI
pregnancy: systematic review and meta-analysis. Ultrasound
Obstet Gynecol 2018; 51:33-42. https://doi.org/10.1002/
uog.18932.

Giorgione V, Parazzini F, Fesslova V, Cipriani S, Candiani
M, Inversetti A, et al. Congenital heart defects in IVF/ICSI
pregnancy: systematic review and meta-analysis. Ultrasound
Obstet. Gynecol. 2018; 51:33-42. https://doi.org/10.1002/
uog.18932.

Gkourogianni A, Kosteria I, Telonis AG, Margeli A, Mantzou
E, Konsta M, et al. Plasma metabolomic profiling suggests
early indications for predisposition to latent insulin resistance
in children conceived by ICSI. PLoS One 2014; 9:¢94001.
Guo X-Y, Liu X-M, Jin L, Wang T-T, Ullah K, Sheng
J-Z, Huang H-F. Cardiovascular and metabolic profiles of
offspring conceived by assisted reproductive technologies:
a systematic review and meta-analysis. Fertility and Sterility
2017, 107(3):612-631.e2. http://dx.doi.org/10.1016/j.
fertnstert.2016.12.007.

Hansen M, Kurinczuk J, Milne E, de Klerk N, Bower C. Assisted
reproductive technology and birth defects: a systematic review
and meta-analysis. Hum. Reprod. Update 2013;19: 330-353.
https://doi.org/10.1093/humupd/dmt006.

Johansson S, Iliadou A, Bergvall N, Tuvemo T, Norman M,
Cnattingius S. Risk of high blood pressure among young men
increases with the degree of immaturity at birth. Circulation
2005; 112:3430-3436.

Kaijser M, Bonamy AK, Akre O, Cnattingius S, Granath
F, Norman M, et al. Perinatal risk factors for ischemic heart
disease: Disentangling the roles of birth weight and preterm
birth. Circulation 2008; 117:405—410.

Kalenga CZ, Metcalfe A, Robert M. Association between the
route of administration and formulation of estrogen therapy
and hypertension risk in postmenopausal women: a prospective
population-based study. Hypertension 2023; 80:1463—1473.
Knowlton AA, Lee AR. Estrogen and the cardiovascular
system. Pharmacol. Ther. 2012; 135:54-70.

Kondapalli LA, Perales-Puchalt A. Low birthweight: is it
related to assisted reproductive technology or underlying
infertility? Fertility and Sterility 2013; 99:303-310.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Liu H, Zhang Y, Gu HT, Feng QL, Liu JY, Zhou J, et al.
Association between assisted reproductive technology
and cardiac alteration at age 5 years. JAMA Pediatr. 2015;
169:603-605.

Luke B, Brown MB, Eisenberg ML, Callan C, Botting BJ,
Pacey A, Sutcliffe AG, Baker VL. In vitro fertilization and
risk for hypertensive disorders of pregnancy: associations
with treatment parameters. American Journal of Obstetrics and
Gynecology 2020; 222:350.e1-350.e13.

Mani S, Ghosh J, Coutifaris C, Sapienza C, Mainigi M.
Epigenetic changes and assisted reproductive technologies.
Epigenetics  2019;  15:12-25.  https://doi.org/10.1080/
15592294.2019.1646572.

Morrison JA, Glueck CJ, Wang P. Childhood risk factors
predict cardiovascular disease, impaired fasting glucose plus
type 2 diabetes mellitus, and high blood pressure 26 years later
at a mean age of 38 years: the Princeton-lipid research clinics
follow-up study. Metabolism 2012; 61:531-541.

Auger N, Healy-Profitos J, Wei S Q. Assisted reproductive
technology and heart defects: what’s real and what’s not?
European Heart Journal 2024; 45:4859-4861 https://doi.
org/10.1093/eurheartj/ehae549.

Niazi E, Dumanski SM. Change of HeART: Cardiovascular
implications of assisted reproductive technology. CJC Open
2023; 6:142-152.

Palomba S, Caserta D. Ovarian hyperstimulation syndrome.
In: Guglielmino A, Lagana AS, eds. Management of Infertility.
Philadelphia: Elsevier; 2023:223-239.

Pinborg A, Wennerholm UB, Romundstad LB, Loft A,
Aittomaki K, Soderstrom-Anttila V, et al. Why do singletons
conceived after assisted reproduction technology have adverse
perinatal outcome? Systematic review and meta-analysis.
Hum. Reprod. Update 2013; 19:87-104.

Rizzo G, Pietrolucci ME, Mappa I, Bitsadze V, Khizroeva
J, Makatsariya A, et al. Fetal cardiac remodeling is affected
by the type of embryo transfer in pregnancies conceived by
in vitro fertilization: a prospective cohort study. Fetal Diagn.
Ther. 2020; 47(10):772-778. doi: 10.1159/000508987.
Romundstad LB, Romundstad PR, Sunde A, von Du€ring V,
Skjerven R, Gunnell D, et al. Effects of technology or maternal
factors on perinatal outcome after assisted fertilisation: a
population-based cohort study. Lancet 2008; 372:737-743.
Rossberg N, Stangl K, Stangl V. Pregnancy and cardiovascular
risk: a review focused on women with heart disease undergoing
fertility treatment. Eur. J. Prev. Cardiol. 2016; 23:1953-1961.
Santoro N, Randolph JF. Reproductive hormones and the
menopause transition. Obstet Gynecol. Clin. North Am. 2011;
38:455-466.

Sargisian N, Petzold M, Furenis E, Gissler M, Spangemose AL,
Lauesgaard SM, et al. Congenital heart defects in children born
after assisted reproductive technology: a CoNARTaS study.
Eur. Heart. J. 2024; 45:4840-4858. https://doi.org/10.1093/
eurheartj/ ehae572.

Scherrer U, Rexhaj E, Allemann Y, Sartori C, Rimoldi SF.
Cardiovascular dysfunction in children conceived by assisted
reproductive technologies. Eur. Heart. J. 2015; 36:1583-1589.
Scherrer U, Rimoldi SF, Rexhaj E, Stuber T, Duplain H,
Garcin S, et al. Systemic and pulmonary vascular dysfunction
in children conceived by assisted reproductive technologies.
Circulation 2012; 125:1890-1896.

Seggers J, Haadsma ML, Bastide-Van Gemert SL, Heineman
MJ, Kok JH, Middelburg KJ, et al. Blood pressure and



Acucmupana penpodykyus u noguuier puck 3a Maukama u oememo

61

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

anthropometrics of 4-y-old children born after preimplantation
genetic screening: Follow-up of a unique, moderately sized,
randomized controlled trial. Pediatr. Res 2013; 74:606—-614.
Senapati S. Infertility: a marker of future health risk in women?
Fertil. Steril. 2018; 110:783-789

Sennstrom M, Rova K, Hellgren M. Thromboembolism and in
vitro fertilization—a systematic review. Acta Obstet. Gynecol.
Scand. 2017; 96:1045-1052.

Stoev S, Getov I, Timeva T, Naseva E, Lebanova H, Petkova
B. Study of clinical experience with different approaches to
controlled ovarian hyperstimulation: a focus on safety and
efficacy. Eur. J. Hosp. Pharm. 2019; 28(1):33-37. doi: 10.1136/
ejhpharm-2019-001870.

Stoynova V, Getov I, Naseva E, Lebanova H, Grigorov E.
Physicians‘ knowledge and attitude towards adverse event
reporting system and result to intervention--randomized
nested trial among Bulgarian physicians. Medicinski Glasnik.
2013;10(2): 365-72.

Tararbit K, Houyel L, Bonnet D, De Vigan C, Lelong N,
Goffinet F, et al. Risk of congenital heart defects associated
with assisted reproductive technologies: a population-based
evaluation. Eur. Heart J. 2011; 32:500-508. https://doi.
org/10.1093/eurheartj/ehq440.

Udell JA, Lu H, Redelmeier DA. Failure of fertility therapy
and subsequent adverse cardiovascular events. Canadian
Medical Association Journal 2017; 189:E391-E397.
Valenzuela-Alcaraz B, Crispi F, Bijnens B, Cruz-Lemini M,
Creus M, Sitges M, et al. Assisted reproductive technologies
are associated with cardiovascular remodeling in utero that
persists postnatally. Circulation 2013; 128:1442-1450.

von Versen-Hoynck F, Schaub AM, Chi YY, Chiu KH, Liu
J, Lingis M, Williams SR, Rhoton-Vlasak A, Nichols WW,
Fleischmann RR, Zhang W, Winn VD, Segal MS, Conrad KP,
Baker VL. Increased preeclampsia risk and reduced aortic
compliance with in vitro fertilization cycles in the absence of a
corpus luteum. Hypertension 2019; 73:640-649.

Wang N, Shao H, Chen Y. Follicle-stimulating hormone, its
association with cardiometabolic risk factors, and 10-year risk
of cardiovascular disease in postmenopausal women. J. Am.
Heart Assoc. 2017; 6:¢005918.

Wei SQ, Paradis G, Ayoub A, Lewin A, Auger N. Assisted
reproductive technology and cardiovascular outcomes in
parents and offspring. Can. J. Cardiol. 2024; 40:130-137.
https:// doi.org/10.1016/j.cjca.2023.09.013.

Wennerholm UB, Bonduelle M, Sutcliffe A, Bergh C,
Niklasson A, Tarlatzis B, et al. Paternal sperm concentration
and growth and cognitive development in children born with a
gestational age more than 32 weeks after assisted reproductive
therapy. Hum. Reprod. 2006; 21:1514-1520.

Westerlund E, Brandt L, Hovatta O, Wallén H, Ekbom A,
Henriksson P. Incidence of hypertension, stroke, coronary
heart disease, and diabetes in women who have delivered after
in vitro fertilization: a population-based cohort study from
Sweden. Fertility and Sterility 2014; 102:1096-1102.

Whelton PK, He J, Appel LJ, Cutler JA, Havas S, Kotchen
TA, et al. Primary prevention of hypertension: clinical and
public health advisory from the National High Blood Pressure
Education Program. JAMA 2002; 288:1882—1888.

Xu GF, Zhang JY, Pan HT, Tian S, Liu ME, Yu TT, et
al. Cardiovascular dysfunction in offspring of ovarian-
hyperstimulated women and effects of estradiol and

72.

73.

74.

progesterone: a retrospective cohort study and proteomics
analysis. J. Clin. Endocrinol. Metab. 2014; 99:E2494-503.

Yu Y, Soohoo M, Sgrensen HT. Gestational diabetes mellitus
and the risks of overall and type-specific cardiovascular
diseases: a population- and sibling-matched cohort study.
Diabetes Care 2022; 45:151-159.

Zegers-Hochschild F, Adamson G, Dyer S, Racowsky C,
de Mouzon J, Sokol R, et al. The international glossary on
infertility and fertility care, 2017. Hum. Reprod. 2017; 32:
1786—1801. https://doi.org/10.1093/humrep/dex234.

Zhu D, Li X, Macraec VE. Extragonadal effects of follicle-
stimulating hormone on osteoporosis and cardiovascular
disease in women during menopausal transition. Trends
Endocrinol. Metab. 2018; 29:571-580.

[=] Adpec 3a kopecrnoHOeHyusi:

0-p MapuaHa Monyeea-Muxatinosa, om
BoeHHoMmeduuuHCKa akaoemMusi

yn. ,Ce. leopeu Cogputicku® 3

Cocpus, 1606

e-mail: m.yoncheva@vma.bg

ORCID: 0009-0003-1263-0675



