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PozciaHuii cknepos (PC) € HabyTum iHBanigu-
3yBaNbHUM MyNbTUGAKTOPHUM HEBPOOTIUHIM
3aXBOpIOBaHHAM, WO 3Aebinblioro AiarHoc-
TYETbCA B MONOAVX Nlofel penpoayKTMBHOIO
BiKy. 3axBoptoBaHicTb Ha PC Hapasi 3pocTae B
yCbOMy CBIiTi. Hanpuknag, KinbKicTb NaLieHTiB i3
PCy caiTi 36inbwunace i3 2,3 max y 2013 p. fo
2,8 MHy 2020 p. [1].

B YKkpaiHi uacTka xiHoK cepep xBopux Ha PC
CTaHOBUTb 67%, 4onoBikiB — 33%, 1|0 BiANOBI-
Aae cBiToBIN cTatmucTnui [1]. IMoBipHO, Taka pi3-
HULA 0OYMOBNIEHa KOMMIEKCHOK B3aEMOJIE
AK FOPMOHANbHUX | FEHETUYHWX YNHHWKIB, TaK
i BNNBOM HaBKONMILHbOTO cepefoBuLa [2, 3].
OTxe, xBOpo6a Hapasi 6inbLL iIHTEHCVBHO NOLWIK-
POETbCA cepef KiHOK, HiX cepef, YOMNOoBIKiB, i 3a-
3BMYal NOYMHAETLCA B PENPOAYKTUBHOMY BilLli.
Tomy ocTaHHIMM poKamu MUTaHHA, NOB'A3aHI 3
deptunbHicTio Ta BariTHiCTIO Npn PC, 3auikas-
notoTb GpaxisLiB aepani binbLue.

binblwicte focnigxeHb He 3acBiguye 3HW-
XeHHA  depTUNbHOCTI B XKIHOK i3 paHHIM
KoHTponboBaHuMm PC [4-6]. ina ouiHkn dep-
TUIBHOCTI 30e6iNbLIOro BUKOPUCTOBYIOTb BU-
MipIOBaHHA OBapiasbHOro pesepsy, MapKepom
AKOro € piBEHb aHTUMIONNEPOBOrO FOPMOHY
(AMT) B cpoBaTLi KpoBi. 3a pe3ynbraTamu Kifb-
KOX [OCNiAXeHb He BUABNEHO CYTTEBOI Pi3HUL
M piBHAMKM AMI y xiHoK i3 PC Ta B 30p0oBrX
npefcTaBHULb KOHTponbHOI rpynu [5, 7. Mpo-
Te TaKoX BaXNMBO BPaXOBYBAaTW HaABHICTb
ceKcyanbHoi AncyHKLii B navieHTokK i3 PC, Aka
4aCTO € NPUYNHOK 3HIKEHHA AKOCTI XWTTA [8].
Pi3Hi gocnigxeHHA 3acBiguyloTb MOLIMPEHICTb
ceKcyanbHoi aUcOyHKLiT Ha piBHi 40-80% y xi-
HOK i 50-90% y yonosgikis i3 PC [9]. Y Yonosikis
HanyacTiWMy CUMNTOMaMU € ePeKTUbHA ANC-
dyHKUiA Ta po3nagm eakynauii [9-11]. XKiHkn x
3a3HayvaloTb BTPATY YyTAUBOCTI B JiNAHL reHiTa-
Nii, AKa CYNpPOBOMKYETLCA 3HUKEHHAM Nibifo,
L0 BNAMBAE Ha GepTUNbHICTb [8].

IcHytoTb gokaswu Toro, wo PC He BnAMBaE Ha
nepebir BariTHOCTI, a TakoX BiACYTHI AaHi npo
30iNbLUEHHA YaCTOTV acoLiioBaHKX i3 3aXBO-
PIOBaHHAM CMOHTaHHKUX abopTiB, MepTBOHa-
POLKeHb, KecapCbKuxX PO3TWHIB, NepefyacHmX
nonoris i BpogxeHnx Bag [12-15]. 3aranbHun
pv3uk peunaneis PC 3HMXyeTbCA Nig Yac Ba-
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ritHocTi [16]. MpoTe Ha akTuBHicTb PC nig yac
BariTHOCTI MOXe BM/IMBATV NomnepegHinn nepe-
6ir 3axBoptoBaHHA, epeKTUBHICTb i TPUBANICTb
3acToCyBaHHA npenapartis XBopobo-moandiky-
BanbHoi Tepanii (XMT) [16].

Cepeg nauieHToK i3 PC cnocTepiraetbcs 3HU-
XKEHHA KiNbKOCTI BariTHOCTEN, O MOXHa MoAC-
HUTU CTPaxOM Nepep PO3BUTKOM YCKNafHEeHb,
PW3UKOM Nepefayi 3aXBOPIOBaHHA HallafKam
Ta BMAVBOM OYHKLIOHANbHWX i KOFHITUBHUX
nopyLeHb Ha AKICTb JOrnagy 3a AuTuHow [4,
17, 18]. TakoX XiHKM YacTo 3MyLUeHi BigKnaga-
TV NNaHyBaHHA BariTHOCTI Ha GinbLU Ni3Hil BIK y
3B'A3KY 3 NPM3HaYeHHAM Tepanii 3 NoTeHUiHO
HECNPUATAMBOIO NOGIYHOL Ji€to Ha NNig, Heob-
XigHicTio cTabinisauii 3aXBOPIOBAHHA 1 3HVKEH-
HA oro akTMBHOCTI [4, 14, 17, 18]. ik HacnigoK
YCIX LMX YNHHUKIB XiHKM 3 PC yacTilwe 3a iHWwmX
noTpebytoTb 3aCTOCYBaHHA [JOMOMIKHUX pe-
npopykTuBHUX TexHonorin (APT) [19].

Meta ornagy: po3rnag anroputmy 3acto-
CyBaHHA MynbTUAMCUMNAIHapHOrO nigxody (3
nornagy AK HeBPONOrii, Tak i riHekonorii) Ana
nnaHyBaHHA BariTHOCTi B NaLieHTok i3 PC Ta Ha-
[aHHA BiANOBIAHOI [OKa30BoI iHGopmaLii ana
MPOBEAEHHA KOHCYNbTaLil LWogo nigbopy me-
Topis [PT.

AHAJI3 NITEPATYPHUX OAHUX

[na [ocArHeHHA MoCTaBneHol MeTu aHani-
3yBaNNCA HAyKOBI [pKepena Wofo Lboro nu-
TaHHA 3 TaKUX MeanuHux 6a3 gaHux: PubMed,
Medscape, Scopus Ta Web of Science.

KoHcynbtyBaHHA nepes 3a4artam

Ockinbkn PC € HEBMNIKOBHMM 3axBOpPIOBaH-
HAM, NaLiEHTN 3MyLUeHi NOCTINHO BigUyBaTy
TPYAHOLi 3 NPUAHATTAM HOBOI pPeanbHOCTI 1
HeobXiaHiCTIo AaBaTu cobi pagy y 3B'A3Ky 3 Helo.
Tomy Bxe Ha mepLlwmx Kpokax nauieHTkm 3 PC
[0 BariTHOCTI MeAnYHi ¢axiBLi NOBUHHI nepe-
KOHATWCA, L0 BOHa He TifbKM HanalToBaHa Ha
afjanTaLlito 40 XPOHiUHOI XBopOobY, a 1 po3yMie ii
Henepep6auyBaHy npupogy [20, 21].

3rigHO 3 pekoMeHZaLiAMN rpyny iCNaHCbKUX
HEeBPOOriB Ta FMHEKONOriB, BaXINBIM € PaHHE
KOHCYNbTYBaHHA XiHOK PenpogyKTUBHOTO BiKY,
OCKINbKY BiK y nauieHTok i3 PC, AK i B 3aranbHin
nonynALii, € OCHOBHUM YNHHUKOM, AKWIA BNAW-
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Ba€ Ha GpepTunbHicTb [22, 23]. KoHcynbTaLii HalKpallye npoBo-
OUTU Ona 060X MapTHepPIB i3 MeTOW [iarHOCTUKA MOXIIMBMX
npobnem i3 depTunbHicTio [22]. Binomo, Wwo feaki npenapatu
ana XMT, 0cob6anBo 3 iMyHOCYNpecMBHUM MeXaHi3MoMm (Hanpu-
Knafi, MiTOKCaHTPOH, a3aTionpuH, anemTy3ymab), acoL,iloioTbcA 3
MOTEHLiINHUM PU3VKOM PO3BUTKY AUCMNA3IT WKL MaTKK, TOMY
nauienTkam i3 PC cnig npoBoOguTA LMTONOTIYHNIA CKPUHIHT Ha
naTonorito WUNKN matku [22, 24, 25].

KOHCynbTyBaHHA MOBMHHO TakoX OXOM/OBaTU 06rOBOPEHHS
6e3nekn XMT fjo Ta nig yac BariTHOCTI. 3a3BMyYalt nig yac Barit-
HOCTi He pekoMeHAyeTbcA BuKopucToByBatTM XMT. OcKinbku
yactota peumausis PC nig yac BariTHOCTI 4acTO 3MEHLLYETbCA,
GiNbLUICTb KIHOK Moxe 6e3neuyHo BigmoutUcs Big XMT [16].
Monpw Ue, nikyBaHHA feakumy npenapatamm XMT moxe 6yt
PO3MAHYTO 3 ypaxyBaHHAM PiBHA aKTUBHOCTI 3aXBOPHOBAHHSA
Ta IMOBIPHOCTI PeLAMBY UM NPOrpecyBaHHA iHBanigHOCTI 6e3
3aCTOCyBaHHA Npenapary, i Mae MiCTUTI OLiHKY KOPUCTi / pu3n-
Ky ana matepi [26, 27]. 3a HaABHOCTi KMiHIYHMX NOKa3aHb MOXHa
PO3rNAHYTY ANA 3aCTOCYBaHHA Nif Yac BariTHOCTI Taki npenapa-

TH: iHTepdepoH 6eTa Ta rmaTMpamepy aueTaT — NPOTAroM Yciei
BariTHOCTi, HaTanizymab — go Il tpumectpy [22, 28]. Takox nepep
3a4aTTAM HeobXifHO JOTPVMYBATUCh PEKOMEHA0BaHYIX Nepiogis
BVBEAEHHA KOHKpeTHOro npenapaty XMT [22, 26, 28] (tabn.).
Okpim HaBefieHMX Yy Tabnuui, icHye rpyna HOBMX BUCOKO-
edekTnBHMX npenapaTiB Ana nikyBaHHA PC, Aki cboropgHi
NPoXofATb KNiHiYHI JOCNIAKEHHA, — iHFIBITOPU TUPO3MHKI-
Ha3u bpyToHa (iTKB). Hapasi HeBigomo, uu WKoANTb Tepania
iTKb BariTHUM XiHKam abo BMHOLWYBaHUM LiTAM, Y 3B'A3KY
3 YMM YCi NauieHTKm, AKi 6epyTb yyacTb y KNiHiYHUX Jocni-
[PKeHHAX, NOBUHHI JOTPUMYBATUCA MOABIMHOI KOHTpaLenuii
Bif noyaTKy gocnigxeHHa natoc 30 JHiB Nicna npunomy oc-
TaHHbOI A03n npenapaty. MoasiHa KoHTpaLenuia nonarae
y MO€EAHaHHI BUCOKOedEKTUBHMX MPOTU3annigHuUX 3acobis
(Hanpuknag, KoMbiHOBaHMX OpabHUX KOHTPALLeNnTUBIB, BHY-
TPiLWHbOMATKOBMX KOHTPALLeNTMBIB, iMNNaHTIB) i 6ap’epHOro
meToay. [NauieHT 4yonoBivoi cTaTi NOBWHHI NMOrOAUTUCH He
3auMHaTU JUTKHY | He ByTN AOHOpPamK CNepMU Bif NoYaTKy
BocCnifXeHHA i Ao 3aBeplieHHA 90 AHiB micnAa npuinomy oc-

Tabnuua. Jawi wopo Bnangy XMT Ha BariTHiCTb, nepioau BuBeAeHHA npenapatis XMT

[penapar PekomeHz0BaHuii nepios BUBeAEHHA
[HTepdeporm
IHTepdepoH eTa-1a [26, 29] 2 TUKHI
IHTepdepoH GeTa-1b [26, 30]
[natupamepy auerar [26, 31] BincyTHiit
Oymapamn

Nuvetuny dymapar [26, 32]
[npokcumeny dymapar [26, 33]
Motowmetuny dymapar [26, 34]

1T aeHb

Mogynatopu

BukopucTanHa mig yac BaritHoCTi

TinbKit 33 yMOBM, LLIO KOPUCTb NePEBHLLIYE PU3UK

TinbKv 33 YMOBH, LLIO KOPUCTb NEPeBIALLYE PU3VIK

He pekomeHayeTbeA

Mogynsatopu chiHro3uH-1-GochatHoro peLienTopa He

CPiHro3mH-1-pocdatHoro peentopa
Oinronimog [26, 35]
CunoHimon [26, 36]

(03aHimog [26, 37]
[oHecimon [26, 38]

Knappu6in [26, 39]

Oironimog; 2—3 micAi
CunoHimog; 2 TMXH
(O3aniMog; 3 micadi

Mowecimog; T T zaeHb

6 MicALiB

PEKOMEH/10BaHi
P31K BIZHOBNEHHA aKTMBHOCTI 3aXBOPIOBAHHSA
[lepen npunHEHHAM KOHTPaLenLii pO3rAHbTe MOXAMBICTb
Mepexoay Ha Npenapar MOHOKMOHANbHIX aHTUTIN

He pexowmeHayeTsCA

HeobxiaHa npovieypa LIBMAKOTO BUBEAEHHA: X0NecTUpaMiH
8 I KOXHi 8 ro nepopasnbHo npoTArom 11 AHIB (AKLL0

TepudnyHomip [26, 40]

1I0TaHa NepeHOCAMICTb, TO 3MEHLUNT 03y A0 4 T KOXH
8 ron) a60 MOPOLLIOK aKTUBOBAHOTO BYrifAA 50 T KOXHi

He PEKOMEHAYETBCA

12 rop npotArom 11 IHIB [0 KOHLEHTPALi B CUPOBATL KPOBI

Hatanizymab [26, 41]

MoHoknoHanbHi aHTutina go (D20
Okpenizymab [26, 42]
Ocatymymat [26, 43]
Putykcumab [26, 44]
Yonitykcumab [26, 45]

Anemry3ymab [26, 46]

Hinkye Hix 0,02 mr/n

2-3 Micaui

Okpenizymab: 12 micauis
Odatymymad: 6 micALiB
PuTykcumad: 12 micauis
Yonitykcuma: 6 Micauis

4 wicaui

3a3BM4all He peKOMeHAYETbCA
BVKOPVCTOBYBATY, Yy MIEBHUX BUMaLKaX MOXBe
3aCT0CyBaHHA 40 IIl pumectpy

3a3BM4alt He pekomeHAYyeTbCA. Xoua aHi Hapasi obmexeHi,
npore, 6epyun 70 yBari GapMaKoKiHeTIKY X npenaparia,
HWU3bKIIA PU3UK NEpeXoAy uepe3 MAaLeHTy npoTArom
| TumecTpy Ta 06HaZIANMBIIA NOCTMAPKETHHIOBMIA
KIHIYHII JOCBIR, IX TAKOX MOXHA PO3TIAHYTA ANA
XIHOK 3 BUCOKOAKTUBHIM PCy KOXHOMY OKpemomy
BUNaaky [22,47]

He PEKOMEHAYETBCA
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TaHHbOI 403K Npenapary, a Takox Tak caMo AOTPUMYBATUCA
NOABINHOI KOHTpaLenuii [48, 49].

OTXe, BaXnMBO 3ayBaUTH, LLO KOHCYNbTYBaHHA nepeq
3a4aTTAM XiHOK i3 PC € cKnagHMM 3aBLaHHAM, WO BUMArae
iHTerpauii MegnuHux daxisuis. Baxnuesum enemeHTom Lboro
npoLecy € NPUNHATTA PilleHHA NaLiEHTKOLO 3 OrnAagy Ha Aym-
Ky fIK HeBposora, TaK i riekonora. BpaxoBytoumn ocobnusoc-
Ti PC Ta 1Oro MOXNMBWIA BMAUB Ha PENPOAYKTUBHY CUCTEMY,
HEBPOJIOT | FIHEKONOr NMOBUHHI CMiNbHO aHanisyBaTn MeguyHy
iCTOPIIO XiHKM 11 pO3rnAfaT AOCTYMHi cTpaTerii NikyBaHHsA. Ta-
Knii nigxig no3sonse cGopmyBaT FPyHTOBHI Ta iHGOpMOBaHi
pilleHHA WOAO NnaHyBaHHA BariTHOCT, 3abe3neuyloun npu
LIbOMY MaKcMarnbHWii piBeHb 6e3neku ana 060x napTHepIB Ta
MalbyTHbOI ANTUHN.

3acrocyBaHHa [JPT

3rigHo 3 gaHummn BOO3, 6n13bko 17,5% [OPOCIOro HaceneH-
HA CBITY CTMKaEeTbCA 3 Hennigaam [50]. Lia npobnema He omuHae
1 nauieHTiB i3 PC. »KiHkam i3 PC giarHo3 Hennigga BCTaHOBNIO-
€TbCA YacTille NOpiBHAHO 3 XiHKamu 6e3 PC (8,5% npoTu 8,1%;
p =0,0006) [51].

HeobxigHO nam’ATaTi NPO Taky NPUYMHY Hennigas, Ak ne-
pefuacHe BUCHaxeHHA AevHukiB (MBA). Lle crtaH, 3a Akoro
po3BMBAETbCA BTPaTa OYHKLIii A€UHMKIB Y Bili fo 40 pokis.
MpuunHn BuHUKHeHHA TBA 3anuwaloTbcA HeBU3HaUYeHUMY,
npoTe Bigomo, Wo Bif 4 A0 30% BMNaAKIB MatoTb ayTOIMyHHe
noxoaeHHs. Hainbinbw nos’'asani 3 MBA 3axBopioBaHHA WK-
TOBWAHOI 325103 (riNOTMPEO03, TpeoignT XawmnmoTo, XBopoba
lperiBca), ogHak nosigomnanoca npo sunagku MNBA, acouino-
BaHi 3 iHWMMK ayTOIMYHHIMM XxBopobamu, 3oKpema 3 PC. Maui-
€HTKM 3 BA MatoTb HU3bKI WaHcK (Bia 5 no 10%) 3aBariTHiTV Ta
BUHOCWTN ANTUHY. Lle NOACHIOETbCA TUM, L0 AEYHNKI MOXYTb
MPOLOBXyBaT/ NpaLoBaTy 3 Nepe6oAMY NPOTArOM NEBHOrO
yacy. IHWi X NaUieHTKN MOXYTb 3aBariTHIT 3a AONOMOro0
eKCTpakopnopanbHoro 3annigHeHHA (EK3), ane 3 BukopucTaH-
HAM AOHOPCHKMX ANLEKNITUH [52].

3aranom ans noponaHHaA Hennigga 6yno ycniwHo pospo-
6neHo HM3KY KNiHIYHUX METOZIB NiKyBaHHA i3 BUKOPUCTaH-
HAam OPT. Ix 3acTocyBaHHA HabyBa€ WBMAKOrO MOLWMPEHHS,
TaK, Hapasi BiAoMo Mpo 6inblue HiX CiM MiNbNOHIB Nonoris
y BCbOMY CBITi, NPOBeAEHNX i3 3aNyYeHHAM TaKUX TEXHOMO-
rim [53]. APT BMKOpMCTOBYIOTbCA ONA JOCATHEHHA BariTHO-
CTi NO3a NPUPOAHMM MPOLIECOM 3a4yaTTA. 3a BM3HAYEHHAM
LleHTpiB i3 KOHTpoOsO Ta NpodinakTkm 3axsoptoBaHb CLUA
(U.S. Centers for Disease Control and Prevention, CDC), PT -
Le 6ynb-aKi MeToAM NiKyBaHHSA, NOB'A3aHi 3 GepTUNbHICTIO, 3@
AKMX NPOBOAATb MaHINyNALil 3 penpogyKTUBHUMMN KAITUHA-
MU Yu embpioHamm [54].

BignosigHo fo pekomeHAawin rpynu icNaHCbKUX HEBPONOTiB
Ta riHEKONOTIB, XiHKM BiKOM [0 35 pOKiB MaloTb HamaraTuca 3a-
BariTHITU NPUPOAHUM LUAAXOM NPOTATOM POKY, @ XiHKM CTaplue
35 pokiB - ynpofosx 6-12 micauis [22].

Bigomo, Lo ropmoHanbHi 3MiHU Mif Yac BariTHOCTI MOXYTb
mogaynoBaTi YyacToTy peunamsis PC 3i 3HUKEHHAM pU3nKy nig
yac BariTHocTi, 0cob6nuBo B Il TpuMecTpi, 3 NoganbWUM NigBK-
LLEHHAM PU3MKY MPOTArOM NepLumx 3 micadis nicna nonoris [55].
JPT Tak camo noB'A3aHi 3i 3HAYHVMK TOPMOHANTBHUMUK KONK-
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BaHHAMM, | TOMY MOCTa€ NUTaHHA LWOAO iXHbOrO BM/IMBY Ha Yac-
TOTY peLuanBIB 3aXBOPIOBaHHA. PaHile NpoBoAMNOCA Kinbka
AOCNIKeHb, AKIi NOKa3any 30iNblUEHHA PiYHOI YacToTU peuw-
ameis PC nicna EK3 [56, 57]. MpoTe Wi focnigXeHHA Manu Kinbka
0bMexeHb: 3aHafiTo Manuid po3mip BUGIpKK Ta pu3nKK ynepe-
AeHocTi Bigbopy [571.

OpHe 3 HaMBINbLINX JOCNIAXKEHD PU3UKY PELUANBY B XKiHOK 3
PC nicna EK3, wo nposogunoca y ®OpaHuii 3 1 ciuna 2010 poky
no 31 rpyaHa 2015 pokKy, He BUABWIO MiABULLEHHA PUSKKY pe-
umgmey nicna EK3 3aranom, a npogosxeHHs nikyaHHA XMT go
npouenypu EK3 6yno Bu3HauYanbHUM YAHHWUKOM Y 3HVXKEHHI pyi-
31Ky peumnausy [57]. 3a pe3ynbtaTamu 3araibHOHaLiOHaNbHOIO
KOrOpTHOrO JOCNiAXeHHA B [laHil, XIiHKW, AKi NPONLLAN NiKyBaH-
HA [PT, He manu nigsuLLeHoro pusnky po3sutky PC nopiBHAHO
3 XiHKamu, ski Hapogunw giten 6e3 [1PT [58].

Bubip metopy OPT cnig po3rnagatv iHguBigyanbHo ana
KOXHOT OKpemoi navieHTKn abo napu. Cepes 0CHOBHUX METO-
ais [IPT BmAinAoTb: BHYTPILLHbOMATKOBY iHCeMiHaLito (BMI)
Ta EK3 [59]. BMI - ue npouepgypa, nig yac Akoi obpobneHa
Ta KOHLIEHTPOBaHa pyx/1Ba cnepma BBofuTbCA 6e3nocepes-
HbO B MOPOXHUHY MaTkm [59]. EK3 - uye umkn npouenyp, nig
yac AKUX 0OLMTU BUAYYaOTbCA 3 ONiKyNiB AEUHUKIB, 3annif-
HIOKTbCA in Vitro, a OTPUMAaHNI eMOPiIOH(-11) NePEHOCUTLCA B
matky [59]. Nigsnam EK3 moxHa knacndikysatn HacTynHUM
ynHom [59]:

e iHTPauMTONIa3MaTMYHa iH'eKUiA cnepmaTo3oiga
(ICSI - intracytoplasmic sperm injection) — Lie npouenypa
in vitro, nig Yac AKOT OANHUYHUI CNepMaTo30i BBOLUTb-
CA B LMTOMNSIa3My OOLNT];

e iHTpadannoniese nepeHeceHHa ramet (GIFT — gamete
intrafallopian transfer) - npouegypa in vitro, nig yac akoi
obuasi rameTn (oouuT i cnepmaTo30ia) NepeHoCATbCA B
MaTKOBY Tpyoy;

e iHTpadannonieBe nepeHeceHHa 3urotn (ZIFT - zygote
intrafallopian transfer) - npouegypa in vitro, nig yac akoi
3UroTta nepeHocUTbCA B hannoniesy Tpyoy;

e JOMOMIXHUIN XeTYUMHI — npoueaypa in vitro, nig vac
AKol 6nnckyya 06010HKa eMOpioHa LWUTYYHO CTOHLLYETb-
cA abo nepdopyeTbCA XiMIYHUM, MEXAHIYHUM UK Nasep-
HUM LWAAXOM AAA MOJNIErweHHA MOoro NPUKPINIeHHA B
NOPO>KHUHI MaTKMN.

EkcTpakopnopanbHe 3annigHeHHs

Akwo nopisHioBaTn EK3 i BMI, T0o npouenypa BMI € 6inbw
€KOHOMIYHO BUrifjHOt0, NpoTe KoedillieHT X1BOHaPOLXKyBa-
HocTi Ha umkn EK3-ICSI 3 nepeHeceHHAM WoHanbinbwe oa-
HOro embpioHa € Buwmum, Hix npu BMI [60, 61]. Bigomo, wo
HambinbL YacTUM i CEPNO3HUM ATPOTEHHUM YCKNaZHEHHAM
nig 4Yac nposeaeHHa [PT e 6aratonnigHa BariTHiCTb, AKa
Moxe 6yTW NPUUMHOK 36iNblUEHHA MaTePUHCBKOI 3aXBOPHO-
BAHOCTI, @ TAKOX 3aXBOPIOBAHOCTI Ta CMEPTHOCTI AK Nnoaa,
TaK i HOBOHAPOLXEHOI AUTNHM [22, 62, 63]. HanBaxnueiwm-
MW MaTePUHCbKUMU YCKNaJHEHHAMN € NpeeKnamncin, recta-
LinHni piabet, nepegyacHi nonorw [22]. Pusnku gna nnopa -
BPOLXeHi BafjM PO3BUTKY, NepeayacHi nonoru, uepebpanb-
HUI napaniy [22, 64]. Xoua kputepii BU6OPY KOHKPETHOrO
metoay [PT y nauienTok i3 PC He Bigpi3HAIOTbCA Bif 3aranb-
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HOT monynALii, NpoTe, 3BaXKalouy Ha 3a3BMYail CTapLIni BiK
XiHOK i3 PC, BaxnnBO yHMKaTy 6aratonnifHoi BaritTHocTi [22].
ICSI sk nigBuA EK3 € HanbinbLw BUKOPMCTOBYBAHNM METOAOM
y NikyBaHHi 6e3nnigaa B po3BUHEHMX KpaiHax [65, 66]. Kpim
TOro0, 3aCTOCYBaHHA NPAKTUKM NepeHeceHHA OfHOro embpio-
Ha (SET - single embryo transfer) nig uac EK3-ICSI go3sonutb
YHUKHYTU pU3nKy 6araTonnigHoi BariTHOCTi, 30Kkpema i B Na-
uieHTtok i3 PC [63, 67].

LlikaBo, Wo nonitnka nepeHeceHHA eMOPIOHIB BiAPI3HAETbCA
B pi3HKX KpaiHax. Hanpuknag, y Wsewii SET € 0608'A3k0BUM, 33
BVHATKOM BUNAAKIB H3bKOrO PU3UKY, KON AO3BONAETHCA Ne-
peHeceHHA ABOX eMbpioHiB [63].

Mpouec EK3-ICSI cknapgaeTbea 3 YOTUPLOX eTanis:

1) nonepepnHi KoOHcynbTaLlii;

2) CTUMYNALiA AEYHUKIB Ta iHAYKLiA oBynALil;

3) oTpuMmaHHA oouuTis Ta EK3;

4) nigroToBKa eHOOMETpIA Ta NepeHeceHHs embpioHa [22].

MMig Yac nonepefHix KOHCYNbTaLii KNIHILUCTA aHani3yoTb
BiK NaLiEHTKMN, MapKepy OBapianbHOro pe3epBsy, 30Kpema Kinb-
KicTb aHTpanbHux donikynis, pisHi AMI Ta/abo piBHi paHHbO-
ro GponikynocTMmynioBanbHOro ropMoHy Ta ectpagiony, wob
BM3HAuUNTK MOYATKOBY [03y FOPMOHANbHMX Npenapatis Ans
CTUMYNALT A€YHMKIB [68]. BinbLUicTb CTUMYNALIN AEYHKKIB Nif
yac EK3 cynpoBOoaXyloTbCA aHTaroHiCTaMyi rOHafoTPOMHOrO-
punisuHr-ropmoHy (THPT), AKi BBaXkatoTbca 6e3neyHimm, Hix
aroHictu THPT, gna 3anobiraHHA HEKOHTPONbOBAHOMY BUKIMIY
NtoTEIHI3yBabHOro ropMoHy Ta oBynALii [69].

HacTtynHum eTanom € iHgyKUia oBYNALl, WO 3AINCHIOETbCA
3a JONOMOrOI0 XOPIOHIYHOrO rOHAJOTPONiHY, aroHicta MHPT
a60 060x, Lo BMN/IMBAE Ha OCTaTOYHE [O3PiBaHHA 0OLMTIB [22].
Y nauieHTok i3 PC py3nK po3BuTKY CUHAPOMY FinepcTumynsa-
Uil A€YHMKIB CNif 3BECTU JO MiHIMYMY LUAAXOM BUKOPUCTaHHA
aroHicta HPI 3aMicTb XOpiOHIYHOrO rOHaAOTPONIHY Ha eTani
iHOYKLT OBYNALii Ta WAAXOM BiATEPMiHYBaHHA NepeHeceHHsn
embpioHa (KpiokoHcepBalia abo nepeHeceHHs B HACTYMHUX
uunknax) [22, 70].

MakcumanbHa KinbKicTb CTUMYNALIN, BIANOBIAHO A0 pe-
KOoMeHAaUuin HauioHanbHOro iHCTUTYTY OXOPOHY 340POB'A
i BAOCKOHaNIeHHA MejunyHoi gonomoru Benukoi bputanii
(National Institute for Health and Care Excellence, NICE),
Mae 6yTu Lo TpboX NoBHMX LukNiB EK3 [71]. Xoua KinbkicTb
OTPUMAHMNX OOLMTIB BCE Le € NpeaMeTOM 1e6aTiB NPOTAroM
OCTaHHiX POKiB, IMOBIpHO, HabiNbLL JOLiINbHUM BBaXKaETb-
cAa BunyyeHHa 10-15 oouwris [72]. Micna Buay4YeHHA oouu-
TV MOXYTb OyTU KpioKOHCepBoOBaHi abo 3annigHeHi in vitro
nonepeaHbO NiAroTOBIEHWM 3pa3KoM Crepmu MapTHepa
abo goHopa [22]. MoTiMm oTpuMaHi eMbpioHM MOXHa nepe-
HeCTV B TOW CaMUI LUKN abo KpioKOHCepBYyBaTH, AKLLO Lie
HeobXxigHo [22]. Ik BiAOMO, HewWohaBHA ONTMMI3aLia Npo-
LleciB KpiOKOHCepBaLlii fO3BONMNA OTPUMATK €KBiBaNEHTHI
pe3ynbTaTM KyMynATUBHOTO KoedilieHTa XWBOHapOLXY-
BAHOCTI [NA PO3MOPOXKEHUX Ta CBiXuX embpioHis [73].
Taka TexHonorias Aa€ MOXMMBICTb 3MEHWUTW KiNbKiCTb
eMOpPIOHIB A1A NepeHeCceHHs, WO A03BOANUTL NaLieHTaM i3
PC yHUKHYTV pu3uKy 6aratonnifHoi BariTHOCTi Ta nocna-
OUTK NCUXONOTIYHWI BNAUB MOTEHLiHOI HeBAanoi immn-
naHTauii [22].

== ==
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AKwo B napi, AKa BrcnoBmna GaxaHHA cTaTy 6aTbkamu, €
yonosik i3 PC, Bubip metoguku APT po3rnaga€eTbca Tak camo
ingmBigyanbHo. Bigomo, wo npenapatn XMT He BnnuBaTb
Ha YonoBiuy GbepTUNbHICTb i 3a3BMYali He CKacoByTbCA [74].
Mpore, Akwo Bname XMT Ha AKicTb cnepmu foBefeHO, Tepa-
nito MOXHa 3MiHUTW, | MiCNA O4iKyBaHHA MOTEHLNHOIo nepio-
Ay BMMMWBAHHA NonepefHbOro npenapary, 3pa3ok crnepmu
naLieHTa MoxHa 3amopo3uTy [22]. He cnig 3abysaTu i1 npo
Te, Wo y yonogikis i3 PC Moxe OyTu cekcyanbHa aucdyHkuin,
fKa HaluacTile NPoABNAETLCA ePEKTUNbHOKW AUCHYHKLiED
Ta po3nagamu eakynauii [8, 9, 10]. Y Takux Bunagkax 3pa3ok
cnepmu ana EK3 moxe 6yTu oTpumaHnuin wasxom Gioncii aeu-
Ka, AKLLO B NaLlieHTa € npobnemu 3 eakynauieto [22]. Enektpo-
eAKynAuia € Halbinbl YacTo BUKOPUCTOBYBAHNM METOLOM
ANA OTPUMaHHA CNepmaTo30ifiB y YONOBIKIB 3 aHeAKynALli-
€10 (HEMOXNNBICTb eAKYNALil, He3BaXKaloumn Ha epekLiio; Lew
CTaH 3aiimMae 72% BUNagKiB 4onoBiyoro 6e3nnigas BHachi-
pok ctateBoi ancdyHkuii) [75]. Mpouenypa enekTpoeakyna-
uii npoBOANTLCA Nif 3aranbHUM 3He6oNeHHAM i nepefbavae
HacTynHi eTanu [76]:

1) BUMOPOMKHIOETLCA CEYOBUI MiXyp 3a JOMOMOTOI0 KaTeTepa;

2) BCTAHOBMIOETbCA PeKTaNbHUA  NPUCTPINA-CTUMYNATOP,
AKNIN PO3MILLYETLCA NOPYY i3 NPOCTATOI0;

3) NpuUCTPii aKTUBYETbCA 1 BifOYBAETbCA Nerka noyaTkosa
eneKkTprYHa CTUMYNALiA, Yepe3 OAHY-ABI CeKYHAW noAaya cTpy-
MY NPUNUHAETHCS;

4) uyKn cTUMYNALiT NOBTOPIOETHLCA, 3 MOCTYNOBUM 36iNbLUeH-
HAM iIHTEHCMBHOCTI 1O HaCTaHHA eAKynALii (3a3BnYan 2-3 LuKknw);

5) 3a gonomoroto Katetepa 30MpPa€eTbCA CiM'AHA PianHA;

6) 3abupaeTbca KaTeTep i NPUCTPIN ANA CTUMynALL.

KpiokoHcepBauis oouyntis

KpiokoHcepgauia ooumTie (KKO) € nopiBHAHO HOBUM MeTO-
pom [IPT, akuin moxe ByTn KopucHUM A XiHok i3 PC, ocobnu-
BO TWX, AKi 3MyLUeHi BiAKnagaTn cBoe GaxkaHHA 3aBariTHITK y
3B'A3KY 3 npunomom npenapatis XMT. OgHak paHHA BariTHICTb
(AK HACNiLOK paHHbOTO KOHCYNbTYBaHHSA LOA0 3a4aTTA) € 6inbLy
€KOHOMIYHO epeKTUBHILOW, Hix KKO [22].

Mpoueaypa KKO nogi6Ha po metogukm EK3 3 BuKopmcTaH-
HAM TUX caMux npenaparis Ana CTuMynAuii AeuHnkis. OgHak,
Ha BigmiHy Big EK3, He3annigHeHi ooumTV WBMAKO 3aMOpO-
XytoTbca (BITPUOIKYIOTLCA) | MOXYTb 3anMWaTUCA TaKUMK
6e3mexHo poBsro. Kpim Toro, fiK 3raflyBanocs Bulie, 0OLUTU
MOXyTb OyTU 3annigHeHi nepepn BiTpudikaLi€o 3 HACTYMHOW0
KpioKOHCepBaLli€lo OTpUMaHKX emopioHiB [22].

Kinku 3 PC, akum nposogutbca npouegypa KKO, noBuHHI
Bignosigatn neBHUM KpuTepiam. Mo-nepwe, KKO mae Hamsuwwi
LIAHCW Ha YCniX, AKLLO NPoBOAUTW ii B 6inbLL paHHbOMY BiLi [77].
KKO pekomeHpgoBaHa xiHkam 35-37 pokis i monogue, 30-
Kpema Yy Bili 37 pokis KKO mae Haibinblwy nepeary [77].
Mo-ppyre, ana KKO HeobxigHMM € xopowwuit abo nomipHmii
oBapianbHUIl pe3eps, oLiHeHW 3a piBHAMM AMI Ta KinbKicTio
aHTpanbHux Gonikynis [22, 77, 78]. Xinku 3 PC, saki Bignosiga-
10Tb LIUM KpUTepiaM, MOXYTb CKoprcTaTica npoueaypoto KKO,
0c0611BO AKLLO M NOTPiIOHO BIAKNACTN MAaTEPUHCTBO Ha OfUH
a6o binbLe pokis.
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BUCHOBKU

MauienTkn 3 PC 4acTo yHMKaloTb BariTHOCTI yepe3 cTpax
YCKNafjHeHb, @ Takox Yepes Te, WO He 3HaKTb NMPO NO3UTKB-
HWIA 3B'A30K MiXK BariTHICTIO Ta XBOPOOOIO i NPO MOXIUBICTb
BUKOPUCTaHHA npenapatisB XMT (iHTepdepoH 6eTa, rnatu-
pamepy aueTaT, HaTaniaymab i MOHOKNOHanbHi aHTUTINA),
HeWKiAnMBKX Ana matepi Ta nnoga. IcHyloTb foKasu Toro, Wwo
PC He Bn/iMBa€e Ha nepebir BariTHOCTI UK Ha 36iNblUEHHA yac-
TOTW CMOHTaHHWX abopTiB, MePTBOHAPOLKEHb, KeCapCbKMX
PO3TVHIB, BPOMKEHVX Baf PO3BWUTKY. TOMYy BMpPOBaXeHHs
PaHHIX KOHCYNbTaLill Ta HafaHHA BiANOBIAHOI AOKA30BOI iH-
dopmaLlii Ana nap, AKi NNaHyOTb BariTHICTb, € fyKe BaXIMBIM
i3 mornAagy MakcyManbHO NMOBHOrO iHPOPMYBaHHA NaLlieHTIB.
KoHcynbTyBaHHA 060B'A3KOBO MaE OXOM0BaTV 0OroBOpeHHs
6e3nekun XMT go Ta nig yac BariTHOCTI Ta NepioAiB BUBELEHHSA
KOHKPETHOro npenapary.

Y 38'A3Ky 3 npobnemoto HennigasA, a Takox yepe3 6inbLu
Mi3HiN BIK NnaHyBaHHA BariTHOCTI XiHKM 3 PC yacTiwe notpe-
OytoTb BUKOpucTaHHA [PT, HiX 3aranbHa nonynAuia XiHoK.
ICSI sik nigBua EK3 € Hanbinbw pouinbHum metogom [PT ana
nauieHTok i3 PC, 30Kkpema i3 3aCTOCyBaHHAM NPaKTUKM ne-
peHeceHHs OHOro embpioHa ANA YHUKHEHHA pu3nKy bara-
TonnigHoI BariTHOCTI. 3agnA 3anobiraHHA ycknagHeHb 6inb-

Reproductive Endocrinology
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communities.

WicTb CTUMYNALIN A€YHMKIB nig yac EK3 pekomeHayeTbea
BUKOHYBaTW aHTaroHictamu MHPT. 3a cekcyanbHoT fUCOyHKLT
B YonosikiB i3 PC, Wo npoABnaeTbcA po3nagamm eakynauii,
3pa3ok cim'aHoi pignHu ana EK3 moxe 6yTn 3i6paHo Wwnsaxom
6ioncii aeuka um enektpoesakynauii. HosiTHi metogu [PT,
30Kpema KpiokoHcepBaLia oouutis abo em6pioHiB, MOXyTb
6yTn JonomixXHUMK AnA XiHOK i3 PC, AKi BoNitoTb BiAKNacTu
MaTePUHCTBO Ha ofuH abo 6inble pokis. MpoTe ana npo-
Be[leHHA npoLeAypy XiHUi HeobXxigHO BigNOBIfaTU NEBHUM
KpuTepiam: Bik o 35-37 pokiB, xopoLuuit abo NoMipHUiA oBa-
pianbHWi pe3eps.

Takum umHOM, AnsA 3abesneveHHa nigbopy ONTUMANbHUX
npoueayp Ha KOXHOMY eTani BejeHHs MaLli€HTiB, AK YOMOBIKiIB,
TaK i )KiHOK, AKi NNaHyloTb BariTHiCTb, BUPILLasibHe 3HaYeHHA Ma€e
MynbTUAMCUMNAIHAPHUIA NiAXiL, Wo nepenbayae cninbHy pobo-
Ty HEBPONOriB Ta riHeKonoris. TakoX NocTae NUTaHHA Gopmy-
BaHHA cnewiani3oBaHUX MynbTUANCLMNAIHAPHKX BigAaineHb (3
ornAfYy Ha MOXNMBOCTI CUCTEMM OXOPOHM 3[0POB'A B HaLlii
KpaiHi) 3 MeTolo HaiiKpalLloi KoopauHauii pisHux daxisLis 3aana
MOBHOTO 3afl0BONIEHHA NOTPeb nauieHTis i3 PC.

KoH@nikT iHTepeci
ABTOPM fieKknapytoTb BifiCYTHICTb KOHOAIKTY iHTepeciB.




ASSISTED REPRODUCTIVE TECHNOLOGIES
IN MULTIPLE SCLEROSIS

INTRODUCTION

Multiple sclerosis (MS) is an acquired dis-
abling multifactorial neurological disease that
is predominantly diagnosed in young people
of reproductive age. The global incidence and
prevalence of MS are on the rise. For instance,
the number of MS patients worldwide has
grown from 2.3 million in 2013 to 2.8 million
in 2020 [1].

In Ukraine, women comprise 67% of MS pa-
tients, while men account for 33%, correspond-
ing to global statistics [1]. This disparity is likely
due to a complex interaction of hormonal, ge-
netic, and environmental factors [2, 3]. Conse-
quently, MS is more prevalent among women,
typically manifesting during their reproductive
years. As a result, there has been growing inter-
est in recent years regarding fertility and preg-
nancy issues in MS patients.

Most studies indicate that early controlled
MS does not significantly reduce fertility in
women [4-6]. Fertility is commonly assessed
by measuring ovarian reserve, which is indi-
cated by the level of anti-Millerian hormone
(AMH) in blood serum. Research has shown no
significant difference in AMH levels between
women with MS and healthy controls [5, 7].
However, sexual dysfunction in MS patients
is an important consideration, as it often
leads to a reduced quality of life [8]. Studies
report sexual dysfunction prevalence rates of
40-80% in women and 50-90% in men with
MS [9]. Among men, the most frequent symp-
toms are erectile dysfunction and ejaculation
disorders [9-11]. Women with MS often expe-
rience a loss of sensitivity in the genital area
and a decrease in libido, both of which can
impact fertility [8].

Evidence suggests that MS does not impact
the course of pregnancy, with no increased in-
cidence of spontaneous abortions, stillbirths,
Caesarean sections, preterm births, or birth
defects associated with the disease [12-15].
In fact, the overall risk of MS relapse decreases
during pregnancy [16]. However, MS activity
during pregnancy can be influenced by the
previous course of the disease and the effec-
tiveness and duration of disease-modifying
therapy (DMT) [16].
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LITERATURE REVIEW

Among patients with MS, the number of preg-
nancies is reduced, likely due to fears of devel-
oping complications, the risk of transmitting the
disease to offspring, and the impact of functional
and cognitive impairments on child care [4, 17,
18]. Additionally, women often delay pregnan-
cy planning until a later age due to the need for
therapy that may adversely affect the fetus, as
well as the necessity to stabilize the disease and
reduce its activity [4, 14, 17, 18]. Consequently,
women with MS are more likely to require the use
of assisted reproductive technologies (ART) [19].

Objective of the review: to examine the al-
gorithm for using a multidisciplinary approach,
incorporating both neurology and gynecology
perspectives, in pregnancy planning for pa-
tients with MS. Additionally, it aims to provide
relevant evidence to guide consultations on the
selection of ART.

LITERATURE REVIEW

To achieve the goal, scientific sources on the
topic were analyzed from the following medical
databases: PubMed, Medscape, Scopus, and
Web of Science.

Preconception counseling

Given that MSis an incurable disease, patients
have to continuously experience the challenges
of accepting and managing their new reality.
Therefore, at the initial stages of pre-pregnan-
cy planning, medical professionals must ensure
that the patient is not only prepared to adapt to
living with a chronic condition but also under-
stands its unpredictable nature [20, 21].

According to recommendations from a group
of Spanish neurologists and gynecologists, ear-
ly counseling for women of reproductive age
is crucial, as age is a significant factor affecting
fertility in MS patients, just as it is in the general
population [22, 23]. Counseling should ideal-
ly involve both partners to diagnose potential
fertility issues [22]. Additionally, some dis-
ease-modifying therapies (DMTs), particularly
those with an immunosuppressive mechanism
(e.g., mitoxantrone, azathioprine, alemtuzum-
ab), carry a potential risk of cervical dysplasia.
Therefore, MS patients should undergo cytolog-
ical screening for cervical pathology [22, 24, 25].
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Counseling should also encompass a thorough discussion re-
garding the safety of DMT before and during pregnancy. Gener-
ally, DMT is not recommended during pregnancy. Given that the
relapse rate of MS typically decreases during pregnancy, many
women can safely discontinue DMT during this time [16]. Never-
theless, the consideration of treatment with certain DMT drugs
may be warranted depending on the disease activity level and
the risk of relapse or disability progression without treatment.
This decision should involve a thorough benefit/risk assessment
for the mother [26, 27]. In cases where there are clinical indica-
tions, the following drugs can be considered for use during preg-
nancy: interferon beta and glatiramer acetate throughout preg-
nancy, and natalizumab until the third trimester [22, 28]. Before
conception, it is essential to adhere to the recommended with-
drawal periods for specific DMT drugs [22, 26, 28] (Table).

In addition to the drugs listed in the table, there is a group of
new highly effective treatments for MS currently undergoing clin-
ical trials: the Bruton’s tyrosine kinase inhibitors (BTK inhibitors). It
is currently unknown whether BTK inhibitor therapy poses risks to
pregnant women or unborn children. Therefore, all patients partic-
ipating in these clinical trials must use dual contraception from the
beginning of the study until 30 days after taking the last dose of
the drug. Dual contraception involves the use of a highly effective

Table. Data on the impact of DMT on pregnancy, withdrawal periods of DMT drugs

Drug Recommended withdrawal period
Interferons
Interferon beta-Ta [26, 29] 2 weeks
Interferon beta-1b [26, 30]
Glatiramer acetate [26, 31] Absent
Fumarates
Dimethyl fumarate [26, 32] 1 week

Diroxymel fumarate [26, 33]
Monomethyl fumarate [26, 34]

Modulators of
the sphingosine-1-phosphate receptor
Fingolimod [26, 35]
Siponimod [26, 36]
(Ozanimod [26, 37]
Ponesimoda [26, 38]

(ladribine [26, 39]

Fingolimod: 2—3 months
Siponimod: 2 weeks
Ozanimod: 3 months
Ponesimod: 1 week

6 months

contraceptive method (such as combined oral contraceptives, in-
trauterine devices, or implants) along with a barrier method. Male
patients must agree not to father a child or donate sperm from the
start of the study until 90 days after the last dose of the drug, and
they must also adhere to dual contraception [48, 49].

Therefore, it is important to note that preconception coun-
seling for women with MS is a complex task that requires the
cooperation of medical professionals. An important element
of this process is the patient’s decision-making based on the
opinion of both the neurologist and the gynecologist. Given
the specifics of MS and its potential impact on the reproduc-
tive system, the neurologist and gynecologist should collab-
oratively review the woman’s medical history and consider
available treatment strategies. This joint approach ensures
thorough and informed decisions about pregnancy planning,
maximizing safety for both partners and the future child.

Use of assisted reproductive technologies

According to WHO data, approximately 17.5% of the world’s
adult population face infertility [50]. This issue also affects pa-
tients with MS. Women with MS are diagnosed with infertility
more often compared to women without MS (8.5% versus 8.1%;
p =0.0006) [51].

Use during pregnancy

Only if the benefit outweighs the risk

Only if the benefit outweighs the risk

Not recommended

Modulators of the sphingosine-1-phosphate receptor are
not recommended
Risk of disease activity relapse
Before discontinuing contraception, consider switching to a
monoclonal antibody medication

Not recommended

Necessary rapid elimination procedure: cholestyramine 8 g
orally every 8 hours for 11 days (if poorly tolerated, reduce

Teriflunomide [26, 40]

dose to 4 g every 8 hours) or activated charcoal powder

Not recommended

50 g every 12 hours for 11 days until serum concentration is
below 0.02 mg/L

Natalizumab [26, 41]

Monoclonal antibodies to (D20
QOcrelizumab [26, 42]
Ofatumumab [26, 43]

Rituximab [26, 44]
Ublituximab [26, 45]

Alemtuzumab [26, 46]

PernpogyKTvsHa eHgoKpuHoOIOrs

ISSN 2309-4
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2-3 months

QOcrelizumab: 12 months
Ofatumumab: 6 months
Rituximab: 12 months
Ublituximab: 6 months

4 months

Usually not recommended.
In certain cases, use up to the third trimester is possible

Usually not recommended.
Although data are currently limited, considering
the pharmacokinetics of these drugs, the low risk of
placental transfer during the first trimester, and encouraging
post-marketing clinical experience, these medications can
also be considered for women with highly active MS on a
case-hy-case basis [22, 47]

Not recommended
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It is important to consider premature ovarian failure (POF) as
a cause of infertility. This condition involves the loss of ovarian
function before the age of 40. The causes of POF are not well
understood, but it is known that 4 to 30% of cases have an au-
toimmune origin. Thyroid diseases (such as hypothyroidism,
Hashimoto’s thyroiditis, and Graves'disease) are most common-
ly associated with POF, but there have also been cases linked
to other autoimmune diseases, including MS. Patients with POF
have a low chance (5 to 10%) of becoming pregnant and carry-
ing a child because the ovaries can continue to function inter-
mittently for some time. Other patients may become pregnant
through in vitro fertilization (IVF) using donor eggs [52].

In general, a number of clinical treatments using ART have
been successfully developed to overcome infertility. Their use is
rapidly spreading, currently there are more than seven million
births worldwide that have been performed using such tech-
nologies [53]. ART are used to achieve pregnancy bypassing the
natural process of conception. As defined by the U.S. Centers
for Disease Control and Prevention (CDC), ART is any fertility-re-
lated treatment that involves the manipulation of reproductive
cells or embryos [54].

According to the recommendations of a group of Spanish
neurologists and gynecologists, women under the age of 35
should try to conceive naturally for a year, and women over 35
should try for 6-12 months [22].

Hormonal changes during pregnancy are known to modu-
late the frequency of MS relapses, with a reduced risk during
pregnancy, especially in the third trimester, and a subsequent
increased risk during the first 3 months postpartum [55]. ART
are also associated with significant hormonal fluctuations, and
therefore the question arises about their influence on the fre-
quency of disease recurrence. Several studies have previously
shown an increase in the annual recurrence rate of MS after IVF
[56, 57]. However, these studies had several limitations, includ-
ing a small sample size and potential selection bias [57].

One of the largest studies on the risk of relapse in women with
MS following IVF, conducted in France between January 1, 2010,
and December 31, 2015, found no overall increase in relapse risk
post-IVF. The study also highlighted that ongoing DMT treatment
before the IVF procedure significantly reduced the risk of recur-
rence. Similarly, a nationwide cohort study in Denmark reported
that women undergoing ART did not face an increased risk of de-
veloping MS compared to those who gave birth without ART [58].

The choice of ART method should be tailored to each patient
or couple. The primary ART methods include intrauterine in-
semination (IUl) and IVF. IUl involves injecting processed and
concentrated motile sperm directly into the uterine cavity. IVF,
on the other hand, consists of a series of procedures where oo-
cytes are retrieved from ovarian follicles, fertilized in vitro, and
the resulting embryos are transferred into the uterus. The sub-
types of IVF can be classified as follows [59]:

e intracytoplasmic sperm injection (ICSI) is an in vitro
procedure during which a single sperm is introduced into
the cytoplasm of an oocyte;

e gamete intrafallopian transfer (GIFT) is an in vitro
procedure during which both gametes (oocyte and
sperm) are transferred into the fallopian tube;
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e zygote intrafallopian transfer (ZIFT) is an in vitro
procedure during which the zygote is transferred into the
fallopian tube;

e assisted hatching is an in vitro procedure where the
zona pellucida of the embryo is artificially thinned or
perforated using chemical, mechanical, or laser methods
to aid in its attachment to the uterine cavity.

In vitro fertilization

When comparing IVF and IUl, the Ul procedure tends to be
more cost-effective. However, the live birth rate per cycle is
higher with IVF-ICSI when transferring no more than one em-
bryo [60, 61]. A notable and severe iatrogenic complication of
ART is multiple pregnancy, which significantly increases mater-
nal morbidity as well as morbidity and mortality risks for both
the fetus and the newborn [22, 62, 63]. Key maternal compli-
cations include preeclampsia, gestational diabetes, and pre-
mature birth [22]. Risks for the fetus include congenital malfor-
mations, premature birth, and cerebral palsy [22, 64]. While the
criteria for selecting a specific method of ART in patients with
MS are similar to those for the general population, it is crucial
to avoid multiple pregnancies due to the commonly older age
of women with MS [22]. ICSI, a subtype of IVF, is the most com-
monly used method for treating infertility in developed coun-
tries [65, 66]. Besides, employing the practice of single embryo
transfer (SET) during IVF-ICSI can mitigate the risk of multiple
pregnancies, which is particularly important for patients with
MS [63, 67].

It should be noted that embryo transfer policies vary across
different countries. For instance, in Sweden, SET is mandatory
except in low-risk cases where the transfer of two embryos is
allowed [63].

The IVF-ICSI process consists of four stages:

1) preliminary consultations;

2) ovarian stimulation and ovulation induction;

3) obtaining oocytes and IVF;

4) endometrial preparation and embryo transfer [22].

During the initial consultation, clinicians evaluate the pa-
tient’s age and markers of ovarian reserve, including the num-
ber of antral follicles, AMH levels, and early follicle-stimulating
hormone and estradiol levels, to determine the initial dose of
hormonal drugs for ovarian stimulation [68]. Most ovarian stim-
ulation protocols during IVF involve gonadotropin-releasing
hormone (GnRH) antagonists, which are considered safer than
GnRH agonists for preventing the uncontrolled release of lu-
teinizing hormone and ovulation [69].

The next step is the induction of ovulation using human
chorionic gonadotropin, a GnRH agonist, or both, promot-
ing the final maturation of the oocytes [22]. In patients with
MS, the risk of ovarian hyperstimulation syndrome should be
minimized by opting for a GnRH agonist instead of chorion-
ic gonadotropin during ovulation induction and by delaying
embryo transfer through cryopreservation or transferring in
subsequent cycles [22, 70].

According to the recommendations of the National Institute
for Health and Care Excellence (NICE) in the UK, the maximum
number of stimulations should be limited to three complete cy-
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cles of IVF [71]. While the optimal number of oocytes to retrieve
remains a topic of debate, recent consensus suggests that re-
trieving 10-15 oocytes is likely the most appropriate [72]. After
retrieval, oocytes can either be cryopreserved or fertilized in
vitro using a previously prepared partner or donor sperm sam-
ple [22]. The resulting embryos can be transferred in the same
cycle or cryopreserved for future use if necessary [22]. Recent
advancements in cryopreservation techniques have achieved
cumulative live birth rates for thawed embryos comparable to
those of fresh embryos [73]. This technology allows for reducing
the number of embryos transferred, helping patients with MS
avoid the risk of multiple pregnancies and lessen the psycho-
logical impact of potential implantation failure [22].

If a man in a couple seeking to become parents has MS, the
choice of ART is considered on an individual basis. Current ev-
idence suggests that DMT do not typically affect male fertility
and are not usually discontinued [74]. However, if DMTs are
found to impact sperm quality, the therapy can be altered. Af-
ter allowing for a withdrawal period, the patient’s sperm sam-
ple can be frozen [22]. It is also important to consider that men
with MS may experience sexual dysfunction, most commonly
erectile dysfunction and ejaculation disorders [8, 9, 10]. In cases
where ejaculation is problematic, a sperm sample for IVF can
be obtained through a testicular biopsy [22]. Electroejacula-
tion is the most commonly used method for collecting sperm
from men with anejaculation (the inability to ejaculate despite
having an erection), a condition responsible for 72% of male in-
fertility due to sexual dysfunction [75]. The electroejaculation
procedure is performed under general anesthesia and involves
the following stages [76]:

1) the bladder is emptied using a catheter;

2) arectal stimulator device is inserted, positioned near the
prostate;

3) the device is activated, initiating a mild initial electrical
stimulation, which lasts for one or two seconds before the cur-
rent is discontinued;

4) this stimulation cycle is repeated, gradually intensifying
until ejaculation occurs, typically requiring 2-3 cycles;

5) seminal fluid is then collected using a catheter;

6) the catheter and the stimulation device are removed.

Oocyte cryopreservation

Oocyte cryopreservation (OC) is a relatively new method of
ART that may be beneficial for women with MS, particularly
those who must postpone their desire to conceive due to DMT
medications. However, early pregnancy (resulting from early
conception counseling) is more cost-effective than OC [22].

The OC procedure shares similarities with traditional IVF in
terms of using the same ovarian stimulation drugs. However,
unlike traditional IVF, unfertilized oocytes are rapidly frozen (vit-
rified) and can be preserved indefinitely. Additionally, as previ-
ously mentioned, oocytes can be fertilized before vitrification
with further cryopreservation of the resulting embryos [22].

Women with MS undergoing the OC procedure must fulfill
specific criteria. Firstly, OC is most successful when performed
at a younger age [77]. OC s advised for women aged 35-37 and
younger, with particular benefit seen at age 37 [77]. Secondly,
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good to moderate ovarian reserve, determined by AMH levels
and the number of antral follicles, is necessary for OC [22, 77,
78]. Women meeting these criteria may find OC beneficial, es-
pecially if they need to postpone pregnancy for one or more
years.

CONCLUSIONS

Patients with MS often postpone pregnancy due to concerns
about potential complications and a lack of awareness about
the positive impact of pregnancy on the disease, as well as the
option of using certain DMTs such as interferon beta, glatiram-
er acetate, natalizumab, and monoclonal antibodies, which are
safe for both the mother and the fetus. Evidence suggests that
MS does not significantly influence the course of pregnancy or
increase the risk of spontaneous abortions, stillbirths, Cesarean
sections, or congenital malformations. Therefore, early coun-
seling and providing evidence-based information to couples
planning pregnancy are crucial for offering comprehensive
support and guidance to patients. Counseling should include a
thorough discussion of the DMT safety both before and during
pregnancy, as well as the recommended withdrawal periods for
specific drugs.

Given the increased likelihood of infertility and the tenden-
cy to plan pregnancies at later ages, women with MS are more
inclined to require ART than the general population of women.
ICSI, as a subtype of IVF, is often the most suitable ART method
for patients with MS, particularly when employing the strategy
of transferring a single embryo to mitigate the risk of multiple
pregnancies. To minimize complications, it is recommended
to use GnRH antagonists for most ovarian stimulations during
IVF. In cases where men with MS experience sexual dysfunction
characterized by ejaculatory disorders, a semen sample for IVF
can be obtained via testicular biopsy or electroejaculation. Ad-
vanced ART methods, such as the cryopreservation of oocytes
or embryos, could be beneficial for women with MS who wish
to postpone motherhood for one or more years. However, spe-
cific criteria must be met for the procedure to be performed: the
woman should ideally be between the ages of 35 and 37 and
possess good to moderate ovarian reserve.

Hence, a multidisciplinary approach, requiring collaboration
between neurologists and gynecologists, is essential to ensure
the selection of optimal procedures at every stage of patient
management, whether they are men or women planning preg-
nancy. Additionally, there arises the question of establishing
specialized multidisciplinary departments (considering the
capabilities of the healthcare system in our country) aimed at
facilitating the optimal coordination of various specialists to
comprehensively address the needs of MS patients.
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MeTa ornapy: BIBHeHHA TeMU GepTINBHOCTI, BATTHOCT] Ta 3aCTOCYBAHHA AOMOMIXHIX PEMPOAYKTUBHIX TexHonorii (IPT) y naujekTis i3 po3ciaum cknepo3om (PC). [Ind 0CATHeHHA MeTw
BUKOHHO aHani3 HayKOBYIX AKEPeN i3 MIKHapOAHUX MEAUYHIX 03 AaHUX.

AHani3 nitepatypHux aanux. PC — Lie XpoHiuHe 3ananbHe AemieNiHi3yBanbHe 3axBOPIoBaHHA LEHTPabHOT HePBOBOT CACTEMI, LLIO HAIAYACTIiLLIE BPaae MONOANX NItoell penpozyKTUBHOIO
Biky. locnizKenHa B Ll chepi € BXAMBIMIA 3 OTNIARY Ha Te, LU0 CepeHill Bik BCTaHOBNeHHA AiarHo3y PC B Ykpaiki cTaHoBUTb Npuban3Ho 3134 pokw, T06To nawlieHTin nepebysarors
NPOLEC NPUIHATTA BaXNBYX PilLieHb LLIOAO NOAAMBLLIOTO CNOCODY MTTA Ta MAaHYBAHHA (M.

3riAHO 3 AaHMMM CyyacHux AochimxeHs, PC He BNAMBAE Ha nepedir BArTHOCTI Ta He MOB'A3aHMif 3 akyLuepcbKimit natonoriamy. MpoTe NaLieHTKM YacTo 3MyLLIEH: BiAKNaZaTh CBOE OaxaHHA
3aBariTHIT  38'A3KY 3 pU3VIKamy Npuitomy npenaparis 4nA xBopobo-moaudikysanbHoi Tepanii (XMT), HeobXiaHicTio CTabini3aLlii 3axBopioBaHHA NOPAL 3i 3HIKEHHAM 0r0 paionoriuHoi
AKTUBHOCTI. BaX/1BO Tako BPaXoByBaTH HAABHICTb CeKCYanbHOT ANCOYHKLITY nauliekTis i3 PC, 30Kpema B YONOBIKIB, LLIO YACTO HETATVIBHO BINIMBAE Ha U0N0BIYY GepTUALHICTb i NoTpebye
BUACHOT AIarHOCTUKIA Ta NikyBaHHA. Hanpuknag, npy po3nagax eAkynALii MoXHa 3aCToCOByBaTY bioncilo Aeuka AnA 3a60py civ'aHOT pinHy.

[poaHani3oBaHo anropuTM HanexHOro KOHCYbTYBaHHA NEpes 3a4aTTAM AnA 060X NapTHepiB. BoAHOYAC BaXMBIM € BUIKOPUCTAHHA MyNSTUAUCLUNAIHAPHOTO NiXOAY, AKNi nepeabadae
NPUIAHATTA NALIEHTOM PiLLEHb CNINIbHO 3 HEBPOAOTOM Ta FHEKONOrOM, LLIO A03B0AIA€ CYOPMYBATH HAIONbLL 0OTPYHTOBAHI BUCHOBKIA LLOJO NNaHYBAHHA BArTHOCTI. 30KpeMa, 3 0rNALY Ha

nepioay BUBEAEHHA ocHOBHYX npenapatia XMT 6yno BU3HaueHO npenapaty, AKi MOXHa BUKOPUCTOBYBATH Mifl Yac BarTHOCTI.

BucxoBku. Kinku 3 PC yactilue notpebytob 3actocysaHHA JIPT, Hix 3aranbHe HacenerHa. Lie nos'a3aHo 3 6inbLL Ni3HiM BIKOM NAaHyBaHHA BariTHOCTI Ta HenniaAaM. Y 38'A3Ky 3 LM byno
JIETaNbHO PO3MAAHYTO METOANKM EKCTPAKOPMOPANbHOTO 3anMiAHeHHA Ta KPioKOHcepBaLi 00UMTiB AK Hailbinbww edexTvHi BuaN [IPT ana nauiektok i3 PC.

Kniouoi ciioBa: 10MoMixHi penpoayKTUBHI TeXHOOrTT, po3ciaHuii cknepo3, GepTubHiCTb, BariTHICTb, XBoP0bO-MOAUGIKYBANbHa Tepania, eKCTPaKopnopanbHe 3annifHeHHs,

KPIOKOHCepBaLlig 00LNTiB.
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Objective of the review: to study the topic of fertility, pregnancy and assisted reproductive technologies (ART) in patients with multiple sclerosis (MS). The analysis of scientific literature in

international medical databases was performed.

Analysis of literary data. MS is a chronic inflammatory demyelinating disease of the central nervous system that most often affects young people of reproductive age. Research in this area is
important given that the average age of MS diagnosis in Ukraine is approximately 31—34 years. As a result, patients are in the process of making important decisions about their future lifestyle
and family planning.

According to the data of modern research, MS does not affect the course of pregnancy and is not associated with obstetric pathologies. However, patients are often forced to postpone their desire
to become pregnant due to the risks of taking drugs for disease-modifying therapy (DMT), the need to stabilize the disease along with reducing its radiological activity. It is also important to
consider the presence of sexual dysfunction in patients with MS, particularly in men, which often negatively affects male fertility and requires timely diagnosis and treatment. For example, in
case of ejaculation disorders, a testicular biopsy or electrogjaculation can be used to collect seminal fluid.

The algorithm of proper counseling before conception for both partners was analyzed. It is important to use a multidisciplinary approach for joint decision-making of the patient with both a
neurologist and a gynecologist, which allows for the formation of the most reasonable conclusions regarding pregnancy planning. In particular, the elimination periods of the main DMT drugs
are discussed and drugs that can be used during pregnancy are specified.

Conclusions. Women with MS are more likely to need AR than the general population. This is associated with a later age of pregnancy planning and infertility. In this regard, the method of in
vitro fertilization and cryopreservation of oocytes as the most effective types of ART for patients with MS was considered in detail.

Keywords: assisted reproductive technologies, multiple sclerosis, fertility, pregnancy, disease-modifying therapy, in vitro fertilization, oocyte cryopreservation.



