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Journal of Siberian Medical Sciences siBiisieTcst mpeeMHUKOM 5KypHaia « Mezuipaa u oopazopanue B CHoupu» (roz u3maHus
2006). Pemrennem npesuzpyma BAK PO skypHas BKIIOUEH B IlepedeHb EPHOANYECKHUX U3/IaHNN, PEKOMEH/IOBAHHBIX JIJIst
myGrKkanuu paboT COMCKATEEN YUEHBIX CTEIEHE.

2Kypuau 3aperucrpupoBat B ®esiepanbHoi ciy»k0e 1o Hagzopy B cdepe CBA3H, HHPOPMAIMOHHBIX TEXHOJIOTHH 1 MACCOBBIX
koMMyHuKaui (PockomHai3op). PerucrparpionHoe csujereaberBo [T Ne @C 77-72398 ot 28 deBpast 2018 .

Kypuain unnekcupyercs B PUHII, 3aperucrpuposas B CrossRef ¢ 2018 1., Bce cTaThy HHAEKCUPYIOTCS € TOMOIIBIO IIUMPO-
Boro uaeHTuduxaropa DOL.

Pepakuus xxypHaia co6II0/1aeT IPUHITUIIBI MEK/yHAPOAHOU opranu3anuu « Komurer o uszgarenbekoit atuke» (Committee
On Publication Ethics — COPE).

Cratby, Ipe/icTaB/IeHHbIE K IIyOJIUKAIIUY B JKypHaJle, IPOXOAAT He3aBUCHMOE PElleH3UPOBAHUE U IPOBEPAIOTCA HA OPUTH-
HasbHOCTG. [IpHu mepeneyaTke MatepuaioB u3 skypHaia Journal of Siberian Medical Sciences ccpiika Ha HCTOYHHK 06513a-
TeJIbHA.

2Kypran pacnpocrpansercs 6ecruiaTHo. Teppuropus pacnpocrpasHenus: PO, crpanst CHI, 3apyOeskHbIe CTpaHBIL. JJEK-
TpPOHHas Bepcusi (AHHOTHPOBAaHHOE COZIEPIKAHKE) TOCTYIIHA [0 afpecam: http://jsms.ngmu.ru, https://elibrary.ru
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IJIABHBI PETAKTOP
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Jlasudosuu H.M., n-p Men. Hayk, nupod. kabeapsl GakyIbTeTCKONH 1
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CTOYHBIN IOCY/IaPCTBEHHBIN MeTUITMHCKUHN YHIBepcuTeT (XabapoBek)

2K0awnose B.B., 1-p MeJ. HayK, npod., aupekrop HUU dapmakosioruu
u pererepatuBHoi Meaunuusl uM. E.JI. Tonbabepra Tomckoro Haru-
OHAJIFHOTO UCCIIEZ0BATEIBCKOTO MeguIiHCKoro rienTpa PAH (Tomck)

JloxwuH B.H., n-p MeJi. HayK, npod., akagemuxk HAH PK, npesunent Ka-
3aXCTAHCKOU aCCONMAIINY PENPO/IyKTUBHOM MEUITIHBI, TeHePaTbHbIN
JIUpeKTOp Mex/lyHapOTHOTO KIIMHUYIECKOTO IEHTPA PEIPO/IYKTOIOTHH
PERSONA (KaszaxcraH, AiMaTbI)

IIysvipes B.I1., i-p MeA. Hayk, Ipod., akageMuk PAH, HayIHBIH pyKOBO-
nuress Tomckoro HarioHaibHOTO HCC/Ie10BaTETBCKOTO MEAUITTHCKOTO
nentpa PAH, HayuHbIi pykoBoauTesib HUW MeIUITMHCKON TeHeTHKH,
3aB. Kadeapoit MeUIMHCKON reHeTHKH CHOUPCKOTO rocyZIapCTBEHHOTO
MenuIuHCKOro yHIBepeuTeTa (ToMck)

Pyorcuuka T., 1-p MeAULIUHBL, TPOd., PYKOBOAUTEb JenapTaMeHTa
JIEpMAaTOJIOTUHU U AJJIEPToJIorny MIOHXEHCKOTO YHUBEPCUTETa UMEHH
JlionBura u Makcumminana (MiouxeH, ['epmanust)

Cemenos B.M., n-p MeJi. HayK, Ipod., 3aB. kadenpoli NHOEKIMOHHBIX
6oste3neit, ButebCckuii rocyJapCTBEHHbIH MEAUIUHCKUN YHUBEPCUTET
(Pecny6iuka Benapych, Bute6cek)

®edepuko M., 1-p MeTUIMHBL, TPOd., PYKOBOJUTEIb Kadheaphl Meu-
IMHCKOM OHKOJIOTUH, OT/IEN JUATHOCTHYECKOU MEUITIHBI, KTUHUKY U
00IIIeCTBEHHOTO 3/IpaBOOXpaHeHus, YHuBepcuTeT MojieHs! U Pezko-
Avwnuu (Mranus, Mozena)

IlIxypynuit B.A., n-p MeJ. Hayk, npod., akajeMuk PAH, HayIHBIH
pykoBoautens ®TBHY «®efepabHbIH HCCIEA0BATENBCKUN EHTP
yHIaMeHTaNIBHOM U TPAHCAAIMOHHON MeuIuHbl» (HoBOCHOUPCK)
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3.1. KIMHUYECKASI MEOULIMHA

Abpamoguu C.I'., o-p Mef. HayK, pod., 3aB. Ka-
enpoti pusnorepanuy u Kypoprosioruy, IpyT-
CKas TOCYZ]APCTBEHHAS METUIMHCKASA aKaJIeMUs
MIOCTAMIIOMHOTO o6pa3oBanusi — duuan Poc-
CHICKOH MEUITUHCKOH aKa/IeMUH HEITPEPHIBHOTO
npodeccroHabHOrO 06pazoBanus (MPKyTCK)

bummep H., 1-p MeAUIUHEL, IPod. AenapTa-
MeHTa ICUXUATPUHU U ICUXOTEPAINH, Y HUBED-
curet 3emMmerbBeiica (Benrpus, Bygamemnr)

Escmponos A.H., -p MeJl. HayK, npod., 3aB.
kadepoil MUKPOOHOJIOTUH, BUPYCOJIOTHHI
1 uMMyHoJsiorun, HoBocuGupCcKuii rocyap-
CTBEHHBIN MeqUUUHCKUN yHUBepcuter (Ho-
BOCHOUPCK)

Kapbvuuesa H.B., 1-p MeJi. HayK, npod., 3aB.
xadenpoit nHGEKIMOHHBIX 60IE3HEH € KypcoM
JIII0, AntalicKuii rocyapCTBEHHBIN Me/TUIIH-
ckuii yausepceureT (BapHaysr)

Kosanenxo A.B., n-p MeJ. Hayk, mpod., 3aB.
kadenpoil HEBPOJIOTUH, HEUPOXUPYPTUH,
MEJUIIMHCKON T€HETHKHU U MENIIMHCKOH pea-
6wminranuu, KeMepoBckuii rocyjapcTBeHHBIN
MenunuHcKuil yausepeutet (Kemeposo)
Kyaewos B.M., i-p MeJ1. HayK, Ipod. kadeapbl
aKyIlIepcTBa ¥ THHEKOJIOTHH, HoBocHOUpCKUit
TOCYZJAPCTBEHHBIN METUITUHCKUI YHUBEPCUTET
(HoBocubupck)

Kypywuna O.B., n-p MeJi. HayK, 1pod., 3aBe/ty-
o1 kaderpoii HeBposioruu, Bosirorpaickuii
rOCy/IapCTBEHHbBIN MEIUIIMHCKUN YHUBEPCUTET
(Bostrorpay)

Moauanosa E.E., 1-p Men. HayK, JOLIEHT Ka-
denpsl GakyIbTETCKON U MOTUKINHUYECKON
Tepanuu, AMypcKas rocy/lapcTBeHHas Me/y-
nuHCKas akagemus (BiarosereHck)

Momom A.IL., n-p Mez. HayK, npod. kadeaps
CECTPUHCKOTO JieJia, AJITaliCKHiA TOCy/IapCTBEH-
HBIA MeAUIUHCKHH yHUBepcuTeT (BapHayor)

Mopouvik A.B., n-p Men. HayK, npod., 3aB.
kadenpoit GpTU3HATPUU, IYJIBMOHOJIOTHU U
nHEKINOHHBIX Oosie3Hel, OMCKU rocygap-
CTBEHHBIH MeANIIMHCKUY yHUBepcuTeT (OMCK)
Huawvcon I1., ni-p MeUIHEL, Ipod. AenapTra-
MeHTa KJIMHIHYECKUX HayK, JIYH/ICKUI YHUBED-
curert (IIBenwus, JIynn)

Oxnonkos B.A., n-p MeJi. HayK, Ipod., PeKTop,
DesiepasibHBIA HAYYHO-KJIUHUYECKUM LIEHTP
PeaHrMaToIOTHH U peabunTosioruu (MockBa)

Caeumosa I'.P., i-p Men. HAyK, 1pod., 3aB.
Kadepoi TOCIUTAIBHOU IIeIUATPUH C KyPCOM
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CKHH ToCy/ZlapCTBEHHBIN MeIUIIMHCKUN YHU-
BepcureT (AcTpaxaHp)

Cawmoiinosa FO.I'., i-p Mex. HayK, npod., py-
KOBOZAUTENb LleHTpa KIMHUYECKUX HCCIIeNI0-
BaHUU, 3aB. kadeapol meIuaTpPUU C KypcoM
3HJIOKPUHOJIOTHH, NTPod. Kadeapsl Gakyib-
TETCKOU Tepamuu ¢ KypcoM KINHUYECKOU
dapmakosorun, CHOMPCKUH rocy/1apCTBEHHBIN
MenunuHcKui yauBepeutet (Tomck)

PEJAKIITMOHHAA KOJIVJIETUA

Ceasmuykas B.I., n-p 6uos. Hayk, nupod.,
[VIABHBIA HAYYHBIA COTPYAHHUK J1abOPATOPUU
9HJIOKpUHOIOTUHU, PelepasibHbIi ncce1oBa-
TEJIbCKUH 1eHTP QyH/IaAMEHTAIbHON U TPAaHC-
sAuoHHOM MeannnHbl (HoBOCHOUPCK)

Cenvkesuu O.A., 1-p MeJ. HaykK, npod., 3aB.
xadepoli neinaTpuK, HEOHATOJIOTUH U IEPU-
HATOJIOTHH C KyPCOM HEOTIOJKHOU MeJUIIMHBL,
J1aIbHEBOCTOYHBIHN TOCY/IaPCTBEHHBIM M-
IUHCKUY yHUBepcuTeT (XabapoBck)

Cmaeuna HU.B., 1-p Mej. HayK, npod., 3aB.
xadenpoll HEBPOJIOTUH U HEHPOXUPYPTHUU C
kypcoMm /IT1IO, Antaiickuil rocy/iapcTBeHHbIN
MeAUIMHCKIH yHuBepcuTeT (BapHayir)

Tpogpumenxo HU.H., n-p MeJ. HAyK, JIOIEHT,
3aB. Kae[poii KIIMHUIECKOH aJIJIEPTOJIOTUH U
IyJIbMOHOJIOTUH, VIPKyTCKasi rocyiapCTBEHHAS
MEIUIMHCKAS aKaZleMUsI TIOCIEUIIIOMHOTO
obpasoBanus — unuan Poccuiickoit meau-
IMHCKOU aKaJIeMUU HEMPEePBIBHOTO mpodec-
CHOHAJILHOTO 00pa3oBanus (MPKyTCK)

®edopos U.A., i-p MeJi. HayK, IOIEHT, 3aB. Kade-
npoit dakysprerckoit nexuarpun um. H.C. Tro-
puHoO#, FOKHO-YpasbCKUi TOCY/1apCTBEHHBIN
MeUIMHCKUH yHUBepenuTeT (YensiOnHCK)

Quaunrok O.B., 1-p MeA. HayK, npod., 3aB.
kadenpoil pTU3MATPUU U MYJIHBMOHOJIOTUH,
CubUpPCKHi TOCY/IapCTBEHHBIM MeUIIUHCKUI
yausepcureT (Tomck)

Xapouxosa C.A., 1-p Mel. HayK, npod., 3aB.
xadenpoi epMaTOBEHEPOJIOTHH U KOCMETO-
sorun, CUOUPCKUI rocy/lapCcTBEHHbIN Meu-
nuHCcKu yauBepeureT (Tomck)

Xoxnosa 3.A., i-p MefI. HayK, Ipod., 3aB. Kade-
Jipoii nHMEKIMOHHBIX 60s1e3Hel, HOBOKy3HeKuii
TOCyZapCTBEHHBIN HHCTUTYT YCOBEPIIEHCTBOBA-
HuA Bpauel — prman PTBOY JIT10 «Poccuiickas
MeJUIIMHCKAsA aKaJleMHs HEeIIPEPHIBHOTO IIPO-
eccronampHOTO 06pazoBanus» (HoBOKy3HEIK)

Xpsanun A.A., 1-p Mez. Hayk, npod. kadeaps
JIepMaToJIoOTHH U KocMeTosioruu, HoBocu-
OUPCKUU TOCylapCTBEHHBINH MeJIUIIUHCKUI
yausepcurer (HoBocubupck)

I[xait B.b., n-p Men. HayK, npod., 3aB. Ka-
denpoil mepuHATOJIOTHH, aKyIIEepCTBA U
ruHekosioruu, KpacHosipckuil rocyaapcTBeH-
HBIH MEJUIUHCKUN YHUBEPCUTET UM. IIPOD.
B.®. Boitno-fcenenxoro (KpacHosipck)

Illanownux H.H., 1-p MeJ. HayK, Ipod., 3aB.
kacde/[poii poIe/IeBTUKY BHYTPEHHUX 60J1e3-
HeH, 0xHO-YpanbcKuil TOCyAapCTBEHHBIN
MeAUIMHCKIH yHuBepcuTeT (YesaOuHCK)

Axonmos JI.A., -p Mep. HayK, 1pod. kadenpo
apmakosioruu, KIMHUYECKOH (papMaKoIoruu
1 JIOKa3aTesIbHON MeuuHbI, HoBocuOupCKuit
rOCyZJapCTBEHHBIN MEIUITMHCKUH YHHBEPCHUTET
(HoBocubupck)

3.3. MEANKO-BUOJIOTM4YECKUE HAYKU

Ansbves @.B., 1-p Me1. HayK, npod., 3aB. kKade-
JIpo#i cyneOHON MeuIrHbI, KpacHOApCKuit ro-
Cy/IapCTBEHHBIN METUIIMHCKAN YHIUBEPCUTET UM.
pod. B.®. Boitno-fcenerxoro (KpacHospck)

Kasaukoe E.JI., n-p mep. Hayk, npod., 3aB.
kadepoii TaTOJIOTHUECKU aHATOMUH U CY-
Jie6HOM MeaunuHbI uM. 1pod. B.JI. KoBaneHko,
HOxHO-YpasbCKUi rocyiapCTBEHHBIN Meu-
uHCKu yHuBepeuret (Yeasi0uHCK)

Jloeguros C.B., 1-p Mez. HayK, npod., 3aB.
kadeapod rUCTONOTHU, IMOPUOJIOTUU U
nuTosioruu, CHOUPCKHUI rocy/japCTBEHHbIN
MeaunuHCKui yHuBepcutet (ToMcek)

Haodees A.IlL., n-p vien. HayK, mpod., 3aB. Ka-
denpoit maronoruvyeckuii anaromuu, Hoso-
CUOUPCKUH TOCY/IapCTBEHHBIH MEIUITUHCKUI
yuusepcuret (HoBocH6UpCK)

ITempex M., n-p MeJUIMHBI, TIPOQd., PyKOBO/IH-
TeJIb lenapTaMeHTa aToJIOTIecKol (hru3noso-
v YHusepcurera [Tonarkoro (Yexvist, OsoMoy1r)

Casuenxo C.B., 1-p MeJl. HayK, npod. kade-
Zipbl cynebHol MenunuHbl, HoBocMOUpCKMit
TOCYZIAPCTBEHHBIN METUITUTHCKUH YHUBEPCUTET
(HoBocubupck)

Casonosa E.H., i-p Men. HayK, npod., 3aB.
kadespoil HOpMaJIbHOU U MATOJOTUYECKOU
dusnosoruu, MpopeKTOp MO HAyYHOU paboTe,
JlaIbHEBOCTOYHBIH IOCYyAapCTBEHHBIA Meu-
IUHCKUU yHUBepcuTeT (XabapoBck)

Illesena A.H., n-p Mef. HayK, Ipod., 3aMeCTU-
TeJIb AUPEKTOPA 10 HAy4yHOU paboTte, THCTUTYT
XUMUYeCKOi Guosoruut ¥ QyHAaMeHTATbHON
meaunabl CO PAH (HoBocrbupek)

3.4. DAPMALEEBTUYECKUE HAYKN

Benoycos M.B., n-p dapm. HayK, TOIEHT, 3aB.
kadenpoil papmaleBTUUECKOTO aHAIU3a,
CubupCKUil TOCYIapCTBEHHBIA MeUIIUHCKUI
yuausepcureT (Tomck)

2Kapuxos A.JO., 1-p 6uo. HayK, JIOLEHT, 3aB.
kadenpoit papmakosnornu um. mpod. B.M. Bpro-
XaHOBA, IPOPEKTOP [0 HAaydyHOU pabore u
WHHOBAUMAM, AJITAUCKUNA TOCYZapCTBEHHBIN
MeAUIUHCKIH yHUBepcuTeT (BapHayon)
Kapaxynosa E.B., n-p dapM. Hayk, npod. Ka-
(benpsl yrpapieHus U 9KOHOMUKH (papmanuu,
CubupCcKuil TOCy/IapCTBEHHBIM MeUIIUHCKUN
yausepcuret (Tomck)

Jlaspenmvwesa JI.1., n-p dapM. HayK, JOIEHT,
3aB. Kadepoil ynpaBjieHUsI U S9KOHOMUKHU
dapmanuu, fekan papmarneBTHYECKOro da-
KyJnbTeTa, fpociaaBckuil rocysapcTBeHHbIN
MeIUIMHCKUN yHuBepcuTeT (SIpociiasiib)

Madonos I1.I'., i-p Men. HayK, 1pod., 3aB.
xadenpoit papMaKoJIOTUH, KINHHIECKOU
apmakosoruu u J0Ka3aTeIbHON MEUIIHBL,
HoBocubupckuii rocy1apcTBEHHBIA METUIIUH-
ckuii yausepeureT (HoBocubupcek)

@omunvix C.I., i-p MeJl. HayK, JOLIEHT, 3aB.
kadenpoi GapmMakoJOTUN, KINHUIECKOU
dapmaxosorun, OMCKUH TOCYAapCTBEHHBIN
MeaunHCKH yHuBepcutet (OMCK)

Illepmaesa K./., n-p dapm. HayK, ipod., 3aB.
kadeIpoii OpraHu3aIuy U yrpasJieHus papma-
eBTHYecKoro seia, lOxxuo-KazaxcraHckas me-
munuHckas akagemus (IpivkenT, Kazaxcran)

IToamucano B mevyaTth 22.06.2026.

JlaTa BBIXO/Ia B CBET 23.06.2026.
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KomiuiekcHasa MOpPp(GONMMYHOJIOTHYECKas XapaKTEePUCTHKA
OUOIITATOB KO3KHU Yy IeTed ¢ HeoNpeaeJIeHHON KINHUYEeCKON
KapTUHOM JepMaTuTa

H.B. IOpusna’, T.A. Areea’, 1.I'. Cepreesa?
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AHHOTAIIUA

BBepneHue. BHacrodmee BpeMsa paccMaTpUBaeTCsA IOTPAaHUYHOE MeK/ly IICOPHA30M U aTOIIMYECKUM JIePMaTUTOM
(A) cocTostHME KOXKU Y IeTeH, GOPMYTUPYETCs €r0 KIIMHUYECKAs CYIITHOCTh B MOP(OJIOTHYECKHE KPUTEPHH.

II e 1 b . OLleHUTDH B KOMIIEKCE MUKPOCKOIIMYECKHe ITapaMeTPbl 1 MOPMONMMYHOJIOIHTYECKHEe XapaKTEPUCTUKU BOCIIa-
JIUTENTBHBIX MHQIIBTPATOB GHONTATOB KOXKU IIPU HEOIpeZiesieHHOH KinHndeckoi kaptuHe (HKK) nepmarura y nereil B
CpPaBHEHHU C U3MEHEHHUAMHU KOKH IIPU TUIIMYHOM Iicopuase u A/l y ieTeii 1 B3POCIIBIX.

MaTtepuaas U MeToaBsl . lIpoBeseHo cpaBHUTEIbHOE MOPQOIOrHYecKkoe ¥ UMMYHOTHCTOXMMUYECKOe
rceyIeIoBaHre OUOIITATOB KOXKHU JIETEN U B3POCJIbIX ¢ Ticopruazom u AJl. OneHuBaiu skcnpeccuio I1L-4 u TNF-a, onpese-
JISIIU WH7EKC nponudepaTuBHON akTuBHOCTU Ki-67 B snuresnnu. IlosydeHHbIe JaHHbIE CDABHUBAIM C PE3yJIbTaTaMU
HCCIIeZIOBaHUS OMOMITATOB BOCIIAIIUTEBHBIX 2JIEMEHTOB KOXKH, MMOJTyueHHBIX ¥ Aeteil ¢ HKK nepmaruta, a Takke ¢ 6uo-
MITaTaMH 37J0POBOM KOXKH JIeTEN.

PesyunbTarts . Mopdosorudeckass CTPYKTypa 3JIEMEHTOB KOKH JleTell ¢ HeolpezieIeHHON KJIMHUYeCKOH KapTH-
HOH 3a060J1eBaHUsI UMeeT OO0JIbIIIe OOIIUX YEPT € AIeMEeHTaMHU KOKHU IPU Icoprase. IIpu IMMyHOTHCTOXUMITYECKOM HCCIe-
JIOBAHUH CaMble BBICOKHE aOCOJIIOTHBIE 3HAUEHUs SKcIpeccud MUTOKUHOB 11-4 u TNF-a kjieTkamMu BOCIIQJIMTEIHBHOTO
MHQUIBTPATa HAOJIIOJATUCH B 3JIEMEHTaX KOKU B3POCJIBIX KaK IIPH Icopuase, Tak u npu AJl. ¥V neteit aGcoIOTHbIE 3HAYE-
HUS SKCIIPECCUU 9TUX IUTOKUHOB OTJINYAIOTCS MEHBIIEH BapuabeIbHOCTIO 3HAUEHHH, HO BBIIIE IIPH [ICOPUA3e, YeM IIPH
AJl. YpOBeHbB 5KCIPECCUH IUTOKUHOB B BOCIIAJIUTENIBHBIX MHGUIbTPATax 371eMeHTOB Koxku siereit ¢ HKK nepmarura 6601
HauboJiee GIM3KIM K 9TOMY ITOKa3aTeJTIo B 9JIeMeHTax Kok etel ¢ AJl. VHaeke nmponudepaTuBHO# aktTuBHOCTH Ki-67 B
SIIUTEINH 3JIEMEHTOB KOXKU IIPU KyIaccuuecKux popMax 3ab0sieBaHuA IOKa3aJl MaKCUMasIbHble 3HAUeHU IIPU IICOpUase,
MHUHUMaJIbHbIE — IpU A/l, KaK y /ieTeld, Tak U y B3pOCJIBIX, a B rpymiie geteii ¢ HKK nepmaruta 3Ha4eHHUA 5TOTO UH/IEKCA
ObLIH OJTUBKH K TAKOBBIM B SIIUIEPMUCE B HOPME.

3axkanwuedue .Y gereir c HKK gepmaruta, Tpebyoieii mposeaenus aAubdepeHInaTbHON JUATHOCTUKHA MEKY
ricopuaszoM U AJl, He TOJIPKO MaKPOCKOIIMYECKH U3MEHEHUS B KOXKE UMEIOT OTJIMYHSA OT TUIIMYHON KapTHHBI [ICOPHa3a U
AJl, HO ecTh ¥ 0OCOOEHHOCTH B MUKPOCKOITMUECKUX NU3MEHEHUSX B KOJKE, UTO B COUETAHUHU C OCOOEHHOCTSIMU SKCIIPECCUU
IL-4 u TNF-a kieTkaMu HHGUWIBTPATOB CBU/IETETBCTBYET 00 0CO60H UMMYHOPEAKTHBHOCTH THX HAI[EHTOB, 00YCJIOBIIH-
Barolel OTINYNSA KINHIYECKOH KapTUHBI, UYTO TPeOyeT JONOIHUTETPHOI0 U3YIeHH .

Kmoueensle cao8a: nicopuas, aTOMMYECKUH JepMaTUT, HeOollpe/ieJIeHHbIe KJINHIUYecKrue (GOpPMBI IEpMATHTOB y JIETeH,
IICOPUATHYECKUN JIEPMATHT.
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ABSTRACT

Introduction. Currently, aborderline skin condition between psoriasis and atopic dermatitis (AD) in children
is under consideration, and its clinical essence and morphological criteria are being formulated.

Aim . To comprehensively evaluate the microscopic parameters and morphoimmunological characteristics of skin
inflammatory infiltrates in children with the undetermined clinical picture (UCP) of dermatitis, in comparison with skin
changes in typical psoriasis and AD in children and adults.

Materials and methods. A comparative morphological and immunohistochemical study of skin
biopsy specimens from children and adults with psoriasis and AD was conducted. The expression of IL-4 and TNF-a was
assessed, and the Ki-67 proliferative activity index in the epithelium was determined. The data obtained were compared
with the results of the study of biopsy specimens of inflammatory skin lesions from children with the UCP dermatitis, as
well as with biopsy specimens of healthy children’s skin.

Results. The morphology of skin lesions in children with the UCP dermatitis shares more common features with
those of psoriasis. Immunohistochemically, the highest absolute values of IL-4 and TNF-a cytokine expression by cells of
the inflammatory infiltrate were observed in skin lesions of adults, both in psoriasis and in AD. In children, the absolute
values of these cytokines’ expression show less variability, but are higher in psoriasis than in AD. The level of cytokine
expression in the skin lesions from children with the UCP dermatitis was closest to that observed in skin lesions from chil-
dren with AD. The Ki-67 proliferative activity index in the epithelium of skin lesions in classical forms of the disease
showed maximum values in psoriasis and minimum values in AD, in both children and adults, whereas in the group of
children with the UCP dermatitis, the values of the Ki-67 index were close to those in normal epidermis.
Conclusion. Inchildren with the UCP dermatitis requiring differential diagnosis between psoriasis and AD, not
only microscopically skin changes differ from the typical picture of psoriasis and AD, but there also features of microscopic
skin changes, which, in combination with the distinctive expression of IL-4 and TNF-a by cells of the infiltrate, indicate
particular immunoreactivity in these patients that underlies the differences in the clinical features and requires further
study.

Keywords: psoriasis, atopic dermatitis, undetermined clinical forms of dermatitis in children, psoriatic dermatitis.
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BBEJAEHUE INTRODUCTION

Ilcopuas u atonuueckuut aepmarut (All) — nBa
CaMbIX PACIPOCTPAHEHHBIX XPOHUUYECKUX BOCIIAIH-
TeJIbHBIX KOJKHBIX 3a00JIEBaHUSA Y IETEN U B3POCIIBIX,
KOTOpPBIE B TIOCJIEJTHHE TO/BI B JINTEPATYPE paccMa-
TPUBAIOT KaK /IBE KPAHHUX TOYKH B €IHHOM CIIEKTPE
MMMYHOTIATOTeHEe3a BOCHAUTETbHBIX 3a001€BaHUH
KOXH [1, 2]. B 3TOM cHeKTpe HaxXoJATCsA HECKOJIBKO
BapUAHTOB U KJIUHUUYECKUX (POPM IPOMEIKYTOUHBIX
COCTOSTHUH, KOTOpbIE ¢ QO-X rosioB XX B. Hayau
ONHCHIBATh KaK IapajlyieJIbHOE COCYIIECTBOBaHKE
mcopuasa u Al [3, 4], a o3sKe KaK COCTOSTHUS C KOM-
OuHAIeH KIMHUKO-UMMYHOJIOTUYECKUX XapaKTe-

Psoriasis and atopic dermatitis (AD) are the two
most common chronic inflammatory skin diseases in
children and adults. In recent years, the literature
has regarded them as two extreme points within a
single spectrum of the immunopathogenesis of
inflammatory skin diseases [1, 2]. Within this spec-
trum, there are several variants and clinical forms of
intermediate conditions, which since 1990s are
described as a simultaneous coexistence of psoriasis
and AD [3, 4], and later as conditions with overlap-
ping clinical and immunological characteristics of
psoriasis and AD, or as a new clinical nosology [5, 6].
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pucTuk nicopuasza u A/l WM Kak HOBYIO KJIMHUYE-
CKYI0 HOB0JIOTHIO [5, 6]. [InddepeHIUpYIOT HOATHIT
rcopuasa ¢ uepramu A/l (3pUTpOIEPMUUECKHH TICO-
puas, 5K3eMaTH3WPOBAHHBIA IICOpHa3, SK3eMa in
psoriatico), AJl ¢ uepramu Icopuasa (a3uMaTCKUI
BapuaHT AJl), mapasoKcaybHbIE JIEKAPCTBEHHBIE
P€aKIU B OTBET Ha JiIeueHHEe OHOJIOTHYECKHMH TIpe-
mapataMmu rcopuasa u A/l ¢ ux Tpancdopmanueii B
AJl wiu ncopuas cooTBeTcTBeHHO. OT/eIbHO BBIjle-
JITIOT HEOIIPEJIEJIEHHYI0 KJIMHUYECKYI0 KapTHHY
(HKK) nepmaruta, HWMEHyeMyI0 B 3apyOesKHBIX
HCCIEZIOBAHUAX  «IICOPUATUYECKUN  JI€PMAaTHT»,
KOTOPYIO Yallle OIHUCHIBAIOT y JeTed [7—9]. OgHako
F. Bardazzi et al. (2024) pacnpocTpaHsSIIOT 3TO COCTO-
sIHUE y3Ke U Ha B3POCJIBIX, OTIMCHIBAS «IICOPHATHIE-
CKMH JepMaTHT» KaK pPe3yJIbTUPYIOUIYI0 KapTHHY
coueTaHus MpU3HAKOB nmcopuaza u A/l [10]. B2005T.
W. Abramovits et al. [11] mpeaIoKuau KOHIEITHIO,
a Takke 0000IIAIOINHI U YIAYHbBIHN, HA HAIII B3IJIS/I,
TepMuH PsEma, 06 beIUHAIOIINN COCYIIECTBOBAHIE
KJIaccuIecKou hOpMbI IIcOprasa U 9K3eMbI Y OJTHOTO
ManyeHTa, KOTOPBIA, OJHAKO, IOKA HE IOJIyJHJI
IIHPOKOTO PACIPOCTPAHEHUSI.

YuurteiBass 0cO6EHHOCTH KIMHUYECKON KapTHHBI
BOCITAJINTEILHBIX 3JIEMEHTOB IICOpHa3a y AeTel paH-
HEro Bo3spacra [12—14], JaHHOE COCTOSTHHE MOKHO
OBLIO OBI CUMTAThH IICOPHA30M, HO, KaK ITOKA3aJid B
CBOEM MHOTOIIEHTPOBOM HcCcCJIe/loBaHUM A. Docam-
po-Simon et al. [15], Tos1bKO ¥ 44,4 % HabJ10/1a€MbIX
nmu fiereit nepmatut ¢ HKK meperien B onpezesnen-
Hylo dopMy Iicopuasa, B TO BpeMs Kak y 38,9 %
Jereli oH TpaHchopmupoBasics B AJl, a y ocras-
muxes 11,1 % ManueHToB Tak M ocTascs 3aboseBa-
HueM ¢ HKK («ImcopuaTuuecKkuM JepMaTUTOM») Ha
MPOTSIKEHUU 31 MeC HaOJII0IeHI .

BBumy Toro, UTO KIIMHUYECKAs CYIITHOCTD 3a60J1e-
Banusa ¢ HKK («Icopuarmyeckoro aepmaTuTa») B
TEKYIIUHA MOMEHT TOJIbKO (POpMyJIMpYyeTcs, pacmpo-
CTpaHEHHOCTDb 3a00JIEBAHUS V JETe OCTaeTcsl Hesc-
Hot. Ilo pesysbTaTam OJHO- WU MHOTOIIEHTPOBBIX
HCCJIEZIOBAHUH €r0 PacIpOCTPAHEHHOCTh COCTABJISET
OT 3,7 110 25,9 % B TPyIIIax JIeTeHd ¢ IICOPUA30M HJIN
ricopuiazoM 1 AJ], 9TO CBSA3aHO C pa3JIMUKUSAMU B METO-
JTIOJIOTUU WCCJIEZIOBAHUH W HabOpe HCCIIeayeMbIX
TPYIII, a TAK)Ke OTCYTCTBHEM KOHCEHCYyca IO TUArHO-
CTUYECKUM KpuTepusM [16]. CirezyeT OTMETHTb, UYTO
BO Bcex ucciiefoBanusx rpymmsl feteit ¢ HKK 3a60-
JIeBaHUSI HEMHOTOYHCIJIEHHBI, OT 14 /0 55 YeJl., UTO
KpaliHe MaJio, YUYUTHIBAsI PACIPOCTPAHEHHOCTH IICO-
puaza u A/l B JIeTCKON W B3POCJION MOIYJIAIUAX U
IIPOBeJIEHNE UCCIIEZIOBAHII HA 6as3e CreruaIn3upo-
BaHHBIX JIEPMATOJIOTHYECKUX ITEHTPOB.

Ha pmanubiii MOMeHT GOJIbIIAST YACTh OMyOJIMKO-
BAHHBIX UCCJIEIOBAHUH MOCBAIIEHA U3YIEHUIO KITU-

A subtype of psoriasis with features of AD (erythro-
dermic psoriasis, eczematized psoriasis, eczema in
psoriatico), AD with features of psoriasis (Asian vari-
ant of AD), and paradoxical drug reactions as a
response to biologic therapy for psoriasis and AD,
with their transformation into AD or psoriasis,
respectively, are differentiated. Separately, the unde-
termined clinical picture (UCP) of dermatitis,
referred to in foreign studies as “psoriatic dermati-
tis” is distinguished, which is more often described
in children [7—9]. However, Bardazzi et al. (2024)
have extended this condition to adults as well,
describing “psoriatic dermatitis” as the resulting
clinical picture with a combination of features of pso-
riasis and AD [10]. In 2005, Abramovits et al. [11]
proposed a concept and, in our view, a successful
integrating term, PsEma, which unites the coexis-
tence of classical psoriasis and eczema in a single
patient; however, this term has not yet gained wide-
spread recognition.

Given the features of the clinical presentation of
psoriatic inflammatory lesions in young children
[12—14], this condition could be considered psoria-
sis. However, as shown by Docampo-Simoén et al.
[15] in their multicenter study, only in 44,4% of the
children followed-up, dermatitis with an UCP transi-
tioned to the determined form of psoriasis, whereas
in 38,9% of the children the disease transformed into
AD, and the rest 11,1% of the patients remained with
the same UCP of the disease (“psoriatic dermatitis™)
over 31 months of the follow-up.

Given that the clinical essence of the disease with
an UCP (“psoriatic dermatitis”) is currently still
being formulated, the prevalence of this disease in
children remains unclear. According to the results of
single- and multicenter studies, its prevalence ranges
from 3,7% to 25,9% in groups of children with pso-
riasis or with psoriasis and AD, which is associated
with differences in study methodology and selection
of study groups, as well as the lack of consensus on
diagnostic criteria [16]. It should be noted that in all
studies, the groups of children with the UCP derma-
titis were small, ranging from 14 to 55 people, which
is extremely small, given the prevalence of psoriasis
and AD in pediatric and adult populations, and the
fact that the studies were carried out in specialized
dermatology centers.

To date, the majority of published studies have
focused on the clinical aspects of the disease, includ-
ing the clinical macroscopic morphology of inflam-
matory skin lesions [7, 8, 15, 17]. At the same time,
very little attention has been paid to additional diag-
nostic methods for studying the morphology of
inflammatory lesions, such as the non-invasive
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HUYECKUX aCIeKTOB 3a00sieBaHUsI, B TOM YHUCIE U
KJIUMHUYECKOU MAaKPOCKOITUYECKOH MOpQOI0ruu
BOCIIAJTUTEIFHBIX 3JIEMEHTOB Ha KoxKe [7, 8, 15, 17]. B
TO JXe BpeMs KpallHe Maji0 BHUMAaHUA yZeJeHO
JIOTIOJTHUTEJIBHBIM TUaTHOCTUYECKUM METOZaM U3Y-
yeHUs MOP(QOJIOTUH BOCHAJIUTEIHFHOTO 3JIEMEHTA,
TaKUM KaK WHCTPYMEHTAJIbHBIH HEWHBA3UBHBIN
MEeTOJT — BBICOKOYACTOTHOE YJIBTPA3BYKOBOE HCCIIE-
JIOBaHUE KOXKHU, TaK U KJIACCUYECKOMY HHBA3UBHOMY
MOp(d0IOTHUEeCKOMY METO/ly — THUCTOJIOTUYECKOMY
uccnenoBaHuio. OT/iesIbHbIE YIIOMIHAHUS THCTOJIO-
THYECKOH KAPTUHBI IPU «IICOPHUATUYECKOM JepMa-
THUTe» BeTpevaroTes B pabotax F. Bardazzi et al., J.N.
Cohen et al., M. Lietal., T. Chau et al. [10, 18, 5, 19],
B OCTaJIBHBIX CJIydasax rpynnsl ¢ Jepmatutom ¢ HKK
HabWpaJich HA OCHOBAHUY KJIMHUKO-aHAMHeCTHUYe-
CKUX JIAHHBIX U OHMOIICHSA KOKH MallieHTaM He IIpo-
BO/INJIACH.

VIMMyHOJIOTHYECKUH aCIIEKT JAHHOTO COCTOSTHUS
TaKKe U3y4eH HeZJOCTaTOUHO. VI3BeCTHO, YTO B IIATO-
resese ricopuasa u A/l BeZ[yIiyio poJib UTPaIoT IIUTO-
kuHbl 1L-4 1 TNF-q, uTo 6bUIO MCIOJIB30BAHO ITPHU
pa3paboTke OGHOJIOTUYECKOH Tepanuu 3THX 3a60J1e-
BaHUU. VITpaloT Ji 3T MUTOKUHBI TAKYIO YK€ 3HAUH-
MyIo posb B Tepanuu zepmarura ¢ HKK, a Ttakxke
11es1eco00pa3HOCTh TPUMEHEHUs] aHTHHUHTEPJIEHKH-
HOBOH Tepamuu, OCTAeTCs IMOKa He SICHBIM U KaKHUX-
60 TAaHHBIX B JIUTEPAType HA HACTOSIIUNA MOMEHT
HAWTHU HE YIaJI0Ch.

Takum obpaszom, nepmatut ¢ HKK B Hacrosiee
BpeMsA HaXOAUTCA B IIpoIlecce OIpesieJIeHus OTYeT-
JINBBIX SMIHU/IEMUOJIOTUUECKIX, KTMHUYECKUX U MOP-
(ostornuecknx XapakTEpHUCTHK, a COXPaHSIOIIASACA
MUAaTHOCTUYECKAsI  HEONPeJIeJIEHHOCTh  Tpebyer
OoJiee TOAPOOHOTO UBYUYEHHUS JAHHOTO COCTOSTHUS.

ITEJIb NCCJIEJOBAHUA

OneHNTh B KOMILZIEKCE MUKPOCKOIIMYeCKHe Iapa-
MeTpbl U MOP(OUMMYHOJIOTUYECKHE XapaKTepu-
CTHKHU BOCIIAJIUTEJIBHBIX WH(PUIBTPATOB OHOIITATOB
koxku npu HKK nepmarura y fetell B cpaBHEHUHU C
U3MeHEeHUAMHU KOXKU IIPU TUIIUYHOM Iicopuase u A/l
y ZieTell 1 B3POCTIBIX.

MATEPUAJIBI 1 METO/IbI

B nccyenoBanme ObLUIH B3ATHI IIECTh TPYII OHO-
IITAaTOB KOKHM TAI[MeHTOB. /IBe Ipymnbl OHONTATOB
KOKH B3POCJIBIX MAI[HEHTOB C IMATHOCTHPOBAHHBIM
TUIMMYIHBIM TICOpHa3oM (n = 10, CpeAHUU BO3PACT
34,4 + 3,73 rozia, 5 XeHIHH, 5 My>uus) u A/l (n =7,
CpeTHUH BO3paCT 40,5 * 5,41 TOMa, 4 >KEHIIUHBI,
3 MYKYHUH); ZIBe€ TPYIIIBI OMONTATOB KOXKH JIeTel ¢
JIUarHOCTUPOBAaHHBIM IICOPHAa3oM (n = 7, CpeHUM
BO3pacrT 11,5 + 1,86 rojia, 3 IeBOYKHU, 4 MaJIbUMKA) U

method of high-frequency ultrasound examination
of the skin, as well as the classic invasive morpho-
logical method of histological examination. Some
mentions of the histological picture in “psoriatic der-
matitis” can be found in the works of Bardazzi et al.,
Cohen et al., Li et al., Chau et al. [10, 18, 5, 19], in
other cases, groups of patients with the UCP derma-
titis were enrolled based on clinical and anamnestic
data, and skin biopsy was not performed.

The immunological aspect of this condition has
also been insufficiently studied. It is known that cyto-
kines IL-4 and TNF-a play a leading role in the patho-
genesis of psoriasis and AD, which has been used in
the development of biologic therapy for these diseases.
Whether these cytokines play an equally significant
role in the therapy of dermatitis with an UCP, as well
as the reasonability of using anti-interleukin therapy,
remains unclear at present, and no data on this matter
have been found in the literature to date.

Thus, the UCP dermatitis with is currently in the
process of being defined in terms of distinct epide-
miological, clinical, and morphological characteris-
tics, and the ongoing diagnostic uncertainty necessi-
tates a more detailed study of this condition.

AIM OF THE RESEARCH

To comprehensively evaluate the microscopic
parameters and morphoimmunological characteris-
tics of inflammatory infiltrates in skin biopsy speci-
mens from children with the UCP dermatitis, in com-
parison with skin changes in typical psoriasis and AD
in children and adults.

MATERIALS AND METHODS

Six groups of skin biopsy specimens were included
in the study. Two groups of skin biopsy specimens
from adult patients with diagnosed typical psoriasis
(n = 10, mean age: 34,4 + 3,73 years, 5 women,
5 men) and AD (n = 7, mean age: 40,5 + 5,41 years,
4 women, 3 men); two groups of skin biopsy speci-
mens from children with diagnosed psoriasis (n = 7,
mean age: 11,5 + 1,86 years, 3 girls, 4 boys) and AD
(n = 10, mean age: 8,3 + 1,39 years, 3 girls, 7 boys)
with the typical clinical picture histologically con-
firmed. The fifth group consisted of biopsy speci-
mens from skin lesions of 10 patients aged 2 to
15 years with the UCP dermatitis (mean age: 9,2 + 1,11
years, 6 girls, 4 boys), in which typical morphological
features of psoriasis and AD were absent. The sixth
(control) group consisted of skin biopsy specimens
from children obtained during surgical procedures
for non-dermatological diseases (hernial ring, mal-
formations, etc.) (n = 10, mean age: 9,2 + 1,41 years,
5 boys, 5 girls).
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Al (n = 10, cpemuuii Bo3pact 8,3 + 1,39 roja,
3 IEBOYKH, 7 MAJIBYNKOB) C TUINYHOU KJIMHUYECKOM
KapTUHOM, TOATBEPIKAEHHOW TUCTOJIOTUYECKUM
uccaeoBanueM. [IsSTyi0 Tpymiy cocTaBuiIu OHO-
IITATHI 3JIEMEHTOB KOKHU 10 MAIlHEHTOB B BO3pACTE OT
2 no 15 setr ¢ HKK nepmarura (cpeHuii Bo3pact
9,2 + 1,11 roj1a, 6 IEBOYEK, 4 MATBUHKA), B KOTOPBIX
OTCYTCTBOBA/IM TUIIUYHBIE MOP(OJIOTUUECKHE TTPH-
3Haku mcopuasa u AJl. lllecryio rpynmy (KOHTPOJIb)
COCTaBMJIH OUOIITATHI KOXKH JIETEH, TOJTyUeHHOU TP
XUPYPrUYECKUX MAHUITYJISIHAX DU HEJIEPMaTOJIO-
ruyeckux 3abosieBaHusXx (TpbDKEBbIE BOPOTA,
IIOPOKU Pa3BUTHA U IIp.) (n = 10, CpeAHUNA BO3pACT
9,2 + 1,41 T0JIa, 5 MaJIbUUKOB, 5 IEBOYEK).

BuoncupoBanHble pparMeHTH KOKU (HUKCUPO-
BaJin B 10% pacTBOpe HEUTpaJIbHOTO (popMavHa,
MPOBOJIWJIM B CITMUPTaX BO3PACTAIOIIEN KOHIEHTpPA-
1Y, 3aIUBaIU B tapaduH. I TUCTOIOTUYECKOTO
WCCIeIoOBaHUA TMapadUHOBBIE Cpe3bl TOJIIIUHOU
3—4 MKM OKpAIIMBAJIN TeMAaTOKCHUJIUNHOM U 303H-
HoM. [Iporenypy UMMYyHOTUCTOXUMHYIECKOTO HCCIIE-
JTOBAHUS BBITIOJIHSJIN TI0 CTAHZAPTHOMY ITPOTOKOJIY
MMMYHOTHCTOXHUMHUYECKOU OKPACKHU, alallTUPOBaH-
HOMY JIJTsI JAHHOH J1ab0paTOPHH, C UCII0JIb30BAHUEM
cucrembl EnVision Flex+, Mouse, High pH (Link),
Code K8002 (Dako) u anturen IL-4 Polyclonal
Antibody (E-AB-62102, Elabscience, B pa3Bezenuu
1:50) u TNF-a Polyclonal Antibody (E-AB-68252,
Elabscience, B pa3zBezienuu 1:50). [IpuroroBieHHbIe
Ipernaparbl  HMCCIENOBAJIM  METOIOM  CBETOBOM
MHKPOCKOITUU B IIPOXO/ISIIEM CBETE HA MUKPOCKOTIE
Leica DM2500 [20].

ITpu uccaenoBaHUU MPENapaToB, OKPAIIEHHBIX
aHTUTEJIAMH, PACCUUTHIBAIA WHAEKC MeUeHUs
(MM) — oTHOIIIEHHE KOJIMYECTBA IMO3UTHBHO OKpa-
IIEHHBIX KJIETOK Ha 100 KJeTok (%). IIpu oreHke
okpacku Ha IL-4 u TNF-a yuuTeIiBasi0ch OUTOILIA3-
MaTHU4YeCcKoe U MeMOpaHHOe OKpaIllMBaHUE KJIETOK
BOCIIQJTUTETLHOTO WH(MWIBTPATA, IIPU OLIEHKE Map-
Kepa mpostndepaTUBHON akTUBHOCTU Ki-67 oreHu-
BaJIOCh KOJIMYECTBO MTO3UTHBHO OKPAIIIEHHBIX sS7EP
Ha 100 BIHUTETUOIUTOB. AGCOIOTHOE KOJIUUECTBO
IL-4- n TNF-0-103UTUBHBIX KJIETOK PACCUYUTHIBAIH,
HUCXOMd U3 3HAaYeHUH 0bIIell YMCIeHHON IJIOTHOCTHA
KJIETOK BOCIIQJINTEJIbHBIX HH(PUIBTPATOB, MOJIyIeH-
HBIX HAMHU B TPEJBIAYIIEM HCCAeAOBaHUHU [21], U
3HaueHUd MM, mOJlydeHHBIX JJIs 3THUX OEJIKOB B
HACTOSIIIEM HCCIE0BAHNH.

CTaTHCTUYECKUH aHATN3 TIPOBOUIICS C UCIIOJIb-
30BaHMEM IIaKETa CTATUCTUYECKUX HHCTPYMEHTOB
Microsoft Excel 2007. IIpoBepka moJyiyueHHBIX TIOKa-
3areJied BhIABIJIA HOPMAJIBHBIN 3aKOH pacipeese-
HUS 3HAYEHUU, ITOATOMY JIAHHBIE IIPEJICTABIEHbBI B
Buzne M (SD), rne M — cpenHee apudMeTUUECKOE,

The skin biopsy fragments fixed in a 10% solu-
tion of neutral formalin, processed in alcohols of
increasing concentration, and embedded in paraf-
fin. For histological examination, paraffin sections
of 3—4 um thickness were stained with hematoxylin
and eosin. The immunohistochemical procedure
was performed according to a standard immunohis-
tochemical staining protocol adapted for this labo-
ratory, using an EnVision Flex+, Mouse, High pH
(Link), Code K8002 (Dako) system and IL-4 Poly-
clonal Antibodies (E-AB-62102, Elabscience, at a
1:50 dilution) and TNF-a Polyclonal Antibodies
(E-AB-68252, Elabscience, at a 1:50 dilution). The
specimens were examined by light microscopy in
transmitted light using a Leica DM2500 micro-
scope [20].

When examining specimens stained with anti-
bodies, the labeling index (LI) was calculated as the
ratio of positively stained cells per 100 cells (%).
When evaluating staining for IL-4 and TNF-q, cyto-
plasmic and membranous staining of inflammatory
infiltrate cells was taken into account; when evaluat-
ing the Ki-67 proliferative activity marker, the num-
ber of positively stained nuclei per 100 epithelial
cells was assessed. The absolute number of IL-4- and
TNF-a-positive cells was calculated based on the val-
ues of the total numerical density of inflammatory
infiltrate cells obtained in our previous study [21]
and the LI values obtained for these proteins in the
present study.

Statistical analysis was performed using the
Microsoft Excel 2007 statistical package. Testing of
the obtained figures revealed a normal data distri-
bution; therefore, the data are presented as M (SD),
where M is the arithmetic mean, and SD is the stan-
dard error of the mean. The significance of the com-
pared values was assessed using Student’s t-test.
We considered results with a significance level of
p < 0,05.

The study was approved by the Ethics Committee
of Novosibirsk State Medical University (Protocol
No. 147 dated October 17, 2022). All patients or their
legal representatives provided written informed vol-
untary consent to undergo diagnostic and therapeu-
tic procedures, to have their medical records ana-
lyzed, and to participate in the study.

RESULTS

Our previous morphometric study [21] of skin
biopsy specimens from children with the UCP der-
matitis showed that the structural changes in the epi-
dermis, concerning the length of acanthotic ridges,
their number and shape, occupied an intermediate
position between the psoriasis group (4 common fea-
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SD — omubKa cpenHero apudmermyeckoro. /locro-
BEPHOCTh CPAaBHUBAEMBIX BEJIHYHH OIEHUBAIU I10
kputepuio CteiozienTa. OOCYKIATUCh PE3YIbTATHI C
JIOCTOBEPHOCTBIO Pa3JIMuuil IPU p < 0,05.

HccemoBatue 000peHO STUYECKIMM KOMUTETOM
HoBocuOHUPCKOro rocy1apcTBEHHOTO METUITTHCKOTO
yHuBepcuteTa (TIpoToKoa NO 147 OT 17 OKTAOPA
2022 1.). Bce manmenTh 100 WX MpeICTaBUTENU
Jlajii MUChbMeHHOe MH(POPMUPOBAHHOE TOOPOBOJIb-
HOe coTJIacue Ha IPOBeJleHUe JIedeOHO-TUATHOCTH-
YeCKMX MEPOIPUATUIN, aHAIN3 JAHHBIX MeIUITHH-
CKHX JJOKYMEHTOB U y4acTHE B UCC/IeIOBAHUM.

PE3YJ/IBTATDI

BrimosHeHHOE HAMU paHee MOPPOMETPHUUECKOe
uccaenoanue [21] 6uonraroB koxu gereid ¢ HKK
ZlepMaTUTa I0Ka3aJjo, UTO CTPYKTYPHBIE Tpeobpaso-
BaHUSA SIUJEPMUCA, KACAIOIIHECS JINHBI AKAHTOTH-
YecKUX TsKel »shnujepMuca, UX KoJMYecTBa U
(bopMbl, 3aHUMANK MPOMENKYTOUYHOE IIOJIOKEHHE
MEsKIy TpyIIlaMu rcopuasa (4 obImux Mpu3HaKa) u
AJl (3 obuux mpu3HaKa) U UMeu OoJibliie OOITUX
MOPGOJIOTHYECKUX YEPT C U3MEHEHUSIMU B KOXKe
JleTel, a He B3POCIIbIX.

BocnanurenbHbIH HHQUIBTPAT B KOXKe IaIlUeH-
TOB BCeX TIpynn ObLI TPEACTaBIeH IPEUMYyIIe-
CTBEHHO Makpodaramu 1 TUMQOOIUTAMHU C HE3HAUU-
TeJIbHBIM KOJIMYECTBOM TPAHYJIOIUTOB U TYYHBIX
KJ1eToK. [III0THOCTH BOocIIaIuTeIbHOTO UH(PUIBTPATa
B BJIEMEHTAaX KOKU IIPU TUITMYHOM IICOpUa3e B 00enx
rpynnax Bhllle, yeM npu A/l, B To BpeMs Kak uU3Me-
HeHusa B koke npu HKK npepmarura orimuarorces
IIPOMEXKYTOUYHBIMU 3HAUYEHHUSMH IUIOTHOCTH KJe-
TOYHOTO MH(MIBTPaTA. B TO *Ke BpeMs abCOIOTHBIE
Y OTHOCHUTEJIbHbIE 3HAUEHUS KOJTMIECTBA JTUMQPOITH-
TOB B asieMeHTax kKoxu npu HKK nepmarura — mak-
CUMaJIbHBIE CPeJIY BCeX CPAaBHUBAEMBIX IDYIII U He
COOTBETCTBYIOT HU OZHOU U3 TPYIII CpaBHeHUs [21].

I[To pesysmpraTaM HMMYHOTHCTOXUMHUYECKOTO
uccnemoBanus (Tabs. 1) yCTaHOBJIEHO, UYTO YPOBEHD
skcnpeccusa IL-4 Ha KIIeTKax BOCHAIUTEIBHBIX
WHOQUWIBTPATOB HJIEMEHTOB KOXKHU B3POCIIBIX C IICOPH-
azoM u A/l GbLIa IOCTOBEPHO BBIIIIE, YeM B OHOITA-
Tax BJIEMEHTOB KOXXU JeTel ¢ mcopwazom u AJl.
OnHAKO B CPaBHUBAEMBIX TIPYyNIaX B3POCJBIX U
JleTell ¢ TUMIMYHBIM IicopuasoM U A/l ypOBHH 3Kc-
npeccuu I1.-4 Ha KJIeTKax BOCIIAITUTEIbHBIX MH(UIIb-
TPaTOB OBLIN CXOXKU U HE MMEJIU JOCTOBEPHBIX pa3-
suunit. Tak, B 6uonTarax KOKH B3POCJIBIX € IICOpUa-
30M U A/l 10/l IOBUTHUBHO OKPAIIEHHBIX KJIETOK
(M) cocraBuia 85,25 + 2,49 u 85,76 + 1,49 % co0T-
BETCTBEHHO, a y JieTell ¢ rcopuasom u AJl Gbuia
HUXe — 70,25 + 5,17 U 74,38 + 2,37 % COOTBeT-
CTBEHHO.

tures) and the AD group (3 common features) and
shared more morphological features with the changes
observed in the skin of children rather than in adults.

The inflammatory infiltrate in the skin of patients
from all groups consisted predominantly of macro-
phages and lymphocytes, with a small number of
granulocytes and mast cells. The inflammatory infil-
trate density in skin lesions in typical psoriasis was
higher in both groups than in AD, whereas the
changes in the skin in the UCP dermatitis showed
intermediate values of cellular infiltrate density. At
the same time, the absolute and relative values of the
lymphocyte count in skin lesions in the UCP derma-
titis were the highest among all compared groups
and did not correspond to any of the comparison
groups [21].

According to the results of the immunohisto-
chemical study (Table 1), the level of IL-4 expression
on cells of the inflammatory infiltrate in skin lesions
of adults with psoriasis and AD was significantly
higher than that in skin biopsy specimens of children
with psoriasis and AD. However, in the compared
groups of adults and children with typical psoriasis
and AD, the levels of IL-4 expression on cells of the
inflammatory infiltrate were similar and showed no
significant differences. Thus, in skin biopsy speci-
mens from adults with psoriasis and AD, the propor-
tion of IL-4 positive cells (LI) was 85,25 + 2,49% and
85,76 + 1,49%, respectively, while in children with
psoriasis and AD it was lower — 70,25 + 5,17% and
74,38 + 2,37%, respectively.

The lowest proportion of IL-4 positive cells
(53,1 £ 9,36%) was in healthy skin specimens, while
in children with the UCP dermatitis this parameter
was 60,56 + 3,34%. Both parameters differ signifi-
cantly from the number of cells with positive staining
in the skin in typical psoriasis and AD in adults and
children, but do not differ significantly from each
other and occupy an intermediate place among all
groups (Fig. 1).

When assessing TNF-a expression by infiltrate
cells of the dermis, it was found that in adults this
parameter was higher than in children, both in the
psoriasis group and in the AD group: 87,9 + 2,08%
and 65,71 + 3,21% in adults, and 68,35 + 2,41% and
51,58 + 2,59% in children with psoriasis and AD,
respectively. Furthermore, the proportion of TNF-a
positive cells in skin lesions of adults and children
with typical psoriasis and AD was significantly higher
than that in healthy skin and in the UCP dermatitis
in children. The latter showed the dynamics of this
parameter that was similar to those of IL-4, with
intermediate between the typical forms val-
ues (Fig. 1).
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Ta6una 1. PesysbTaThl MOpPOMeTpPUUECKOr0 UCCIe0BaHUs AKcnpeccuy [UTOKUHOB TNF-q, IL-4 u Ki-67
B BOCNQJINTEIbHBIX UHQUJIBTPATAX JEPMbI 3JIEMEHTOB KOXKH
Table 1. Results of the morphometric study of TNF-q, IL-4, and Ki-67 expression in the inflammatory infiltrates of the dermis

of skin lesions

Hccnepyemas
rpynna
ROHIng e (metu c HKK IIcopmas, IIcopuas,
(Hopma)
I[IapameTp C AepMmaruta) /[etu B3pOCJible AJl, netn A/l, B3pocibie
ontrol .. . .
Parameter Study group  Psoriasis, Psoriasis, AD, children AD, adults
(healthy hild hild dul
skin) (c_ ildren children adults
with the UCP
dermatitis)
YucneHHas MJIOT- 349 (1,86) 57 (4,18) 73,2 (6,08) 97,8 (6,2) 40,7 (2,88) 67,4 (4,65)
HOCTb KJIETOK
BOCHAJIUTEJbHOTO
HHUIBTpaTA
Numerical density of
inflammatory infiltrate
cells
TNF-a (%) 33,75(1,35) 33,63 (3,27)** 68,35 (2,41)"** 87,9 (2,08)+* 51,58 (2,59)%%* 65,71 (3,21)**
IL-4 (%) 53,1(9,36) 60,56 (3,34)** 70,25 (517)>** 85,25 (2,49)** 74,38(2,37)*** 85,76 (1,48)**
TNF-a (a6contotnas / 11,78 (0,78)° 19,1 (2,33)* 50,03 (4,52)*** 85,97 (5,82)+3* 20,99 (1,82)** 44,29 (3,75)*>*
absolute)
IL-4 (a6costoTHas / 18,53(3,41)* 34,52 (3,17)* 51,42 (571)*>* 83,37 (5,71)+** 30,27 (2,35)%>* 57,8 (4,11)*>3*
absolute)
Ki-67 (%) 16,01 (2,39) 16,1 (1,09)® 20,36 (1,73)+3* 43,42 (17,17)+** 12,21 (0,75)*>** 9,07 (0,47)>3*

IpumMmevyaHnwue.

HKK - HeonpeenenHas KIMHUYeCKast KapTHHA; A/l - aTonU4YecKUH lepMaTHT.

Paznnyus cratucrudeckd 3HauuMel (p < 0,05): 'Mex/y mokasaTesisiMU TpyNIbl ICOpHasa B3POC/IBIX U AeTel; MexAy NoKasaTeJsaMU
rpynnbl A/l B3poC/bIX U AeTel; *Mex Ay okasaTesaMu ucciegyemoit rpynmnsl (getu ¢ HKK gepmaTtuTa) M ocTasbHBIMU IpyNnamMu; *Mexzay
M0Ka3aTeJ/IsIMU TPYIIbl KOHTPOJISA (GMONTAaThl HOPMaJIbHOM KOXKHU) ZileTel ¥ 0CTa/IbHBIMU IPYyIIaMH.

Abbreviations

: UCP - undetermined clinical picture; AD - atopic dermatitis.

Differences are statistically significant (p < 0,05): 'between the values of the psoriasis group in adults and children; 2between the values of the
AD group in adults and children; *between the values of the study group (children with the UCP dermatitis) and other groups; *between the

values of the control group (healthy skin biopsy specimens) in children and other groups.

Hauwmensinag gosna IL-4 mO3UTUBHO OKpalleH-
HBIX KJIETOK (53,1 + 9,36 %) Habio1amacs B obpas-
ax HOpMaJIbHOU KOXKH, a y aeteli ¢ HKK nepmartura
STOT IIOKa3aTejab COCTaBWI 60,56 + 3,34 %. Oba
IoKasaresisa JOCTOBEPHO OTJIMYAIOTCA OT KoJnde-
CTBa MO3UTHUBHO OKPAIIEHHBIX KJIETOK B KOXKeE MPHU
TUIOUYHOM Iicopuase u AJl y B3pOCJIBIX U JieTel, HO
MesKIy cOO0H JTOCTOBEPHOTO Pa3IudYUsa HE UMEIOT U
3aHUMAIOT IIPOMEKYTOYHOE TIOJIOKEHUE CPEZIU BCEX
rpymn (puc. 1).

IIpu onenke skcopeccun TNF-a kietkamu
UHOUIBTPATOB JEPMBI YCTAHOBJIEHO, UYTO V B3pOC-
JIBIX 3TOT ITOKA3aTeJIb ObLI BBIIIE, YEM Y IeTel, KaK B
rpyllle C IICOpHa3oM, Tak U B rpymnne c All:
87,0 £+ 2,08 u 65,71 + 3,21 % y B3pPOCIBIX U
68,35 + 2,411 51,58 + 2,59 % y /1eTel c mCOpHUa30oM U
AJl coorBeTcTBeHHO. Kpome TOrO0, 10714 KJIETOK, 3KC-
npeccupyomux TNF-a, B ajiemeHTax KOXU y B3pOC-
JIBIX U JleTed ¢ TUIUYHBIMU dopMaMu Icopuasa u
AJ] 3Haumnmo BhIlIe, ueM B HopMme u ipu HKK siepma-
THUTA Yy JleTel, KOTOpbIe IMOKa3bIBAIOT CX0XKYI0 ¢ IL-4

Thus, the proportion of cells expressing IL-4 and
TNF-a in the inflammatory infiltrates of the dermis
of skin lesions shows a similar dynamics: high values
in typical forms of the diseases in adults and chil-
dren, and a statistically significant decrease in the
expression level of these cytokines in skin lesions of
children with the UCP dermatitis, approaching the
values observed in healthy skin.

However, taking into account the total numeri-
cal density of infiltrate cells of the dermis in these
diseases from our previous study [21], the absolute
values of the number of cells expressing these cyto-
kines demonstrate different dynamics (Table 1).
The minimum number of cytokine-expressing cells
was found in healthy skin biopsy specimens. The
absolute number of TNF-a-expressing cells in skin
biopsy specimens from the UCP dermatitis group
was 1,62 times higher than in healthy skin group,
and the absolute number of IL-4-expressing cells
was 1,86 times higher, despite similar relative (%)
values. The greatest similarity in the cytokine
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Puc. 1. Ikcnpeccusa TNF-a u IL-4 kineTkamMu HHGUIBTPATOB IEPMBI 3JIEMEHTOB KOKH
(HKK — Heorpe/iesieHHAs] KJIMHUYECKas KapTUHA; A/l — aTOITUYEeCKUi IepMAaTHUT)
Fig. 1. Expression of TNF-a and IL-4 by infiltrate cells of the dermis of skin lesions
(UCP — undetermined clinical picture; AD — atopic dermatitis)

JUHAMUKY K0JIe0aHUSA 3TOTO MOKa3aTessd, ¢ IpoMe-
JKyTOUHBIMU MKy TUIINYHBIMU opMaMU 3Haue-
HUAMU (cM. puc. 1).

Taxkum 06pazom, 10 KJIETOK, DKCIPECCHUPYIO-
mux IL-4 u TNF-a B BocniayinTe IbHBIX WHOUIBTPA-
Tax JIEPMbI KOXKHBIX 3JIEMEHTOB, ITOKA3bIBAET CXO-
JKYI0 IMHAMUKY: BBICOKVE 3HAUEHUS DU TUITUYHBIX
dopmax 3abos1eBaHUH Y B3POCJIBIX U Y JETEH U CTa-
THCTUYECKU JOCTOBEPHOE CHIKEHUE YPOBHS DKC-
IIPeCCHH 3THUX ITUTOKUHOB B 3JIEMEHTAaX KOKHU y ZIeTel
¢ HKK nepmaruTa, 6;1M3K0€ K YPOBHIO 3HAUEHHUH B
HOpMaJIbHOU KOJKe.

OnHako, IpUHMMAs BO BHUMAaHKE OOIIYIO YHC-
JIEHHYIO0 IUIOTHOCTh KJIETOK WH(QUJIBTPATOB J€pPMBbI
mpu 3TUX 3a00JIEBaHUSIX B HAIEM MPEbIIYIIEM
uccaeqoBaHuu [21], abCOJIIOTHBIE 3HAYEHUS KOJIHUe-
CTBA KJIETOK, SKCIIPECCHPYIOIINX JJaHHbIE IIUTOKUHBI,
JIEMOHCTPUPYIOT UHYIO IMHAMUKY (cM. TabJ1. 1). Hau-
MEeHbIIIee KOJIMYECTBO KJIETOK, 3KCIPECCHUPYIOIIIX
IUTOKUHBI, ObUIO B OMONTaTaX HOPMAJIBHOH KOXKH.
AGCOTIOTHOE KOJIMUECTBOM KJIETOK, DKCIIPECCHUPYIO-
mux TNF-a B 6uonrrarax koxxu B rpymie ¢ HKK 3a60-
JileBaHUA, OOJIBIIE B 1,62 pa3a, ueM B HOpMe, a IL-4 — B
1,86 pasa mpu CXOKHMX OTHOCUTEJBbHBIX (%) 3Haue-
HusaX. Hambosbliee CXOACTBO SKCIIPECCUU ITUTOKU-
HOB KJIETKAMM BOCIJIUTEJIBHBIX WHQUIBTPATOB
rpynna ¢ HKK 3a6osieBaHus mokasasa ¢ rpymmnoit AJl
y ieTel, ryie pas3Huiia B axcpeccuu TNF-a cocraBuia
BCero 1,1 pasa, a IL-4 — 1,14 pasa (puc. 2). Ilcopuas y
B3POCJIBIX W JIeTell MMeeT MaKCHUMasIbHbIE ITOKa3a-
TeJIU SKCIIPECCUU 0O0MX IUTOKUHOB.

ITpu 0630pHOM IPOCMOTpE IPENapaToB, OKpa-
IIEHHBIX ¢ MapKepoM NposindepaTuBHON aKTUBHO-

expression by inflammatory infiltrate cells was
observed between the UCP dermatitis group and
the AD group in children: the difference in TNF-a
expression was only 1,1 times, and in IL-4 expres-
sion — 1,14 times (Fig. 2). Psoriasis in adults and
children showed the maximum expression levels of
both cytokines.

Upon overview examination of sections stained
with the Ki-67 proliferative activity marker, a posi-
tive nuclear reaction was detected in basal and para-
basal epidermal cells.

The maximum values of the proliferative activity
index were observed in skin lesions of patients with
psoriasis, both adults and children, with the index
value being higher in adults than in children,
amounting to 43,42 + 17,17% and 20,36 * 1,73%,
respectively, which is the highest among all study
groups.

The minimum values of the proliferative activity
index were in skin lesions of patients with AD, also
regardless of age: 9,07 + 0,47% in adults and
12,21 + 0,75% in children. However, in this case, the
Ki-67 index values in adults were lower than in chil-
dren and were the lowest among all groups.

Thus, within the spectrum of the proliferative
activity index values of the epithelium of skin lesions
obtained, the extreme values — maximum and mini-
mum — were in adult patients. In the pediatric
groups, the variability of this parameter was lower
(Fig. 3), but the same dynamics were preserved — in
skin lesions of children with psoriasis, the Ki-67
index values were the highest, while in skin lesions of
children with AD, they were the lowest among all
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Puc. 2. AGCOJIOTHBIE 3HAYEHUS KOJIMUECTBA KJIETOK, sKcnpeccupyomux TNF-a u IL-4, B BocnaauTeIbHBIX MHPUIBTPA-
Tax 71iepMbl 271eMeHTOB Koku (HKK — Heompe/iesieHHas KIMHIYECKas KapTuHa; A/l — aTOMMYeCKuil IepMaTuT)
Fig. 2. Absolute values of the number of TNF-a- and IL-4-expressing cells in the inflammatory infiltrates of the dermis
of skin lesions (UCP — undetermined clinical picture; AD — atopic dermatitis)

ctu Ki-67, mo3uTUBHAS A/lepHas peaKIvs BBIABIIA-
eTcs B KJIeTKax 6a3abHOTO U ITapaba3aTbHOTO CII0EB
SIUIEPMHUCA.

HauboJspiivie 3HaYeHUWs WHJIEKca mpoJrdepa-
THUBHOH AaKTUBHOCTHA HAOJ/JIOZAJINCh B dJIeMEeHTax
KOJKH MMAIUEHTOB C IICOPHUA30M, KaK B3POCJIbIX, TAK U
JleTel, IpUYeM Y B3POCJIBIX 3HAUEHHE HHEKCA ITPO-
audepaTUBHOU aKTUBHOCTU BHIIIE, UEM Y JIETEH, U
COCTaBJISIET 43,42 + 17,17 % u 20,36 + 1,73 % cOOT-
BETCTBEHHO, ABJISIACHh MAKCHMAaJIBHBIM CPEIH BCEX
HCCIIEAYEMBIX TPYIIIL.

Haumensblinine 3HaueHWs WH7EKca Hposrdepa-
THUBHOU aKTHUBHOCTU OBLIH IIOJIyYEHBI B AJIEMEHTaX
KOXKH ImarueHToB ¢ AJl, Takke BHE 3aBUCHMOCTH OT
BO3pacTa: 9,07 + 0,47 % y B3pOCJIbIX U 12,21 + 0,75 %
y geted. OZHAKO B 3TOM CJIy4yae y B3POCJIbIX 3HAUE-
HUA uHAeKca Ki-67 ObUIN HIDKE, YeM y JeTei, u
MHUHUMAJIBHBIMHE CPEU BCEX TPYIIIL.

Takum 06pazom, U3 CHEKTpa IMOJyYeHHBIX 3HA-
YeHUH WHJIeKca MpoaudepaTuBHON aKTUBHOCTHU
SIIUTENIUS DJIEMEHTOB KOXKU KpaWHUEe — MaKCH-
MaJIbHOE W MHUHUMAaJIbHOE 3HAUeHUs — ObUIH Y
B3POCJIBIX MAI[UEHTOB. B rpymnmax iereli BapuaTuB-
HOCTb ATOTO MOKazaTesisi OblIa HUXKe (puc. 3), HO
coxXpaHsa Ty K€ JIHHAMUKY — B 2JIEMEHTax KOXKH
JleTel ¢ mcopuas3oM 3HaueHus nHpekca Ki-67 mak-
cuMaJibHbIE, a B DJIEMEHTaX KOxKu gered ¢ Al —
MUHUMAaJIbHBIE CPEJIH BCEX JIETCKUX PYIMIl. 3HAYe-
HUs WH7EKca mposndepaTuBHON akTuBHOCTH Ki-67
B rpymIie 310poBbIxX AeTell u aereit ¢ HKK nepma-
THTA UMEJTH IPOMEKYTOUHBIE U CXOTHbIE 3HAUEHU S
16,01 + 2,39 1 16,1 + 1,09 % cooTBeTCTBEHHO (CM.
puc. 3).

pediatric groups. The Ki-67 proliferative activity
index values in the group of children with healthy
skin and children with the UCP dermatitis were
intermediate  and  similar, amounting to
16,01 + 2,39% and 16,1 + 1,09%, respectively (Fig. 3).

DISCUSSION

Clinical descriptions of skin diseases in children
occupying an intermediate position in the psoria-
sis — AD spectrum, whether as individual cases or in
multicenter studies, are primarily devoted on clinical
aspects, whereas their immunological and morpho-
logical aspects remain poorly studied. There is a lack
of understanding regarding the prevailing immunity
axes in this condition and, consequently, of the pos-
sibility of using the biologic agents that have shown
effectiveness in the treatment of typical forms of pso-
riasis and AD.

If the common morphological picture in the skin
of children with the UCP dermatitis was closer to
that of psoriasis, then the study of the IL-4 and
TNF-a expression by inflammatory infiltrate cells of
the dermis showed that the absolute number of cells
expressing these cytokines in children with the UCP
dermatitis was closest to that observed in skin lesions
of children with AD. The maximal difference in the
number of IL-4- and TNF-a-expressing cells in chil-
dren with an UCP was observed in comparison with
skin lesions in psoriasis, both in adults and in chil-
dren. Regarding the proliferative activity of the epi-
thelium of skin lesions, the maximum values of the
Ki-67 proliferative activity index in skin lesions of
adult patients with psoriasis are consistent with the
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Puc. 3. UHaekc npondepatuBHON akTUBHOCTH Ki-67 B SIIUTEINN 3JIEMEHTOB KOXKH
(HKK — HeormpeiesieHHAs KJIMHUYECKAsA KapTUHA; A/l — aTOMYeCKUi IepMaTuT)
Fig. 3. The Ki-67 proliferative activity index in the epithelium of skin lesions
(UCP — undetermined clinical picture; AD — atopic dermatitis)

OBCYKAEHUE

Knunuueckue omucaHus 3ab0eBaHUN KOXKU Y
ZleTel, HaXOMSAIIUXCSA B IIPOMEKYTOUYHOM ITOJIOXKe-
HUH B CIIeKTpe Icopuasd — AJl, KaKk OT[eJIbHBIX CIIy-
YyaeB, TaK U B MHOTOIIEHTPOBBIX HCCJIEJIOBAHUIX,
MIOCBSIIIIEHB] B OCHOBHOM KJIMHUYECKHUM AaCIIEKTaM,
TOTZ]a KaK UMMYHOJIOTHYeCKre U MOPGOIorHdecKre
UX aCIeKThl U3y4eHbl Maso. OTCyTCTBYyeT MOHUMA-
HU€e MPEBATUPYIOIINX OCell UMMYHHUTETA IIPU 3TOM
COCTOSIHUU U, COOTBETCTBEHHO, BO3MOKHOCTH IIPH-
MEHEeHUsI M3BECTHBIX OHMOJIOTHYECKUX IPEeraparos,
rokasaBIIuX 3P @eKT npu JedeHUuu TUITUIHBIX GopM
ncopuasa u A/l.

Eciu obmiass MmopdoJsiornueckast KapTUHA B KOXKe
y neteit ¢ HKK nepmarura 6s11a 6i11ke K 1copuasy,
TO Ipu uszydenuu skcupeccuu IL-4 u TNF-a kiet-
KaMU BOCHAJIUTEIbHBIX HWHQPUIBTPATOB E€PMBbI
II0OKAa33aHO, YTO abCOJIIOTHOE KOJIMYECTBO KIIETOK,
SKCIIPECCUPYIOMINX 3TH ITUTOKUHBI, y feTeit ¢ HKK
nmepMarura O6bUI0 Hambosee GJIUM3KO K TaKOBOMY B
aJIeMeHTax KOoxKu y aerer ¢ AJl. MakcumaibHOe Ke
pasjinuue B KOJIMYECTBE KJIETOK, SKCIIPECCUPYIONTUX
IL-4 u TNF-q, y nmereti ¢ HKK Haboamocs ¢ aie-
MEHTaMU KOXKU IIPU IICOpHa3e, KAK Y B3POCIIBIX, TAK
u 'y nmeteii. Uto kacaercs nposndepaTuBHON aKTUB-
HOCTH SIIUTENNS KOXKHBIX 2JIEMEHTOB, TO IOJIyYeH-
HbIe MaKCHUMaJIbHble 3HAUEHUs WHJEKca Iposude-
patuBHOM akTuBHOCTH Ki-67 B 3ieMeHTax KOXKU
B3POCJ/IBIX MAIUEHTOB € IICOPHA30M COTJIACYIOTCA C
JINTEPATypHBIMU JIJaHHBIMU [22]. B TO Ke Bpems
JTAaHHBIX O MEHbIIIEM KOoJebaHUY 3HAUeHUH HH/IeKca
nposndepatuBHOM akTUBHOCTH Ki-67 B 2y1eMeHTax
KOJKU JieTel ¢ ricopuaszom, AJl, HOpMaJbHOU KOXKeH
uy aereii c HKK nepmaruta HamMu B JINTePaTyPHBIX
HCTOYHUKAX He Hal/ieHo.

literature data [22]. At the same time, we found no
data in the literature regarding the lower magnitude
of the Ki-67 proliferative activity index values in skin
lesions of children with psoriasis, AD, healthy skin,
or in children with the UCP dermatitis.

CONCLUSION

The results obtained in this study demonstrate
that in children with the UCP dermatitis requiring
differential diagnosis between psoriasis and AD, not
only at gross examination of skin changes differ from
the typical picture of psoriasis and AD, but there are
also features of microscopic skin changes (epidermal
reaction, severity of inflammatory cellular infiltra-
tion), which, in combination with the distinctive
expression of IL-4 and TNF-a by cells of the infil-
trate, indicate a particular immunoreactivity in these
patients that underlies the differences in the clinical
picture and requires further study.
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3AK/IIOUEHUWE

ITosryueHHBIE B X0/ IIPOBEAEHHOIO HCCIEI0BA-
HUA pPe3yJIbTaThl JIEMOHCTPUPYIOT, UYTO Y JEeTel ¢
HKK nepmatura, Tpebyroineii mposeaenus qudde-
PEHIMATIbHON AUATHOCTHKH MEKIY I[1COPHA30M U
AJl, He TOJIPKO MAaKpPOCKOIHNYECKU WU3MEHEHWS B
KO’K€e UMEIOT OTJIMYUS OT TUITUYHON KapTUHBI I1CO-
puaza u AJl, HO eCTh ¥ 0COOEHHOCTH B MUKPOCKOIIH-
YeCKUX H3MEHEHUsIX B KoxKe (peakIuu BIIHjep-
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MUCA, BBIPAXKEHHOCTHh BOCIIAJIUTEIbHO-KJIETOUYHOU
WHQPWIbTPAIIUK), YTO B COYETAHUH C OCOOEHHO-
ctamu skcnpeceuun 1L-4 um TNF-a kieTkamu
UHOUIBTPATOB CBU/IETEIHCTBYET 06 0COO0M MMMY-
HOPEAKTUBHOCTU 3TUX IAIEHTOB, 00YCI0BINBAIO-
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Kuralickve peKkpeanyuoHHbIe IPAKTUKH Kak ¢popMa
HEUPOMOTOPHBIX YIIPAKHEHUH B MEIUIINHCKON PeaOINTAIIIH:
TeopeTUYEeCKOe 000OCHOBAHUE, AJITOPUTM aJanTAIluU U JaHHbIE
NMAJIOTHOTO UCCAET0OBAHUSA

J.B. Cokosnos!, JI.A. [Tuporosa’, 1.A. AHZIpOCIOK?

Y0 «I'podHeHckuil 20cydapcmeeHHblil MeduyuHcKkuil yHusepcumem», I'poono, Pecnybauxka Beaapyco

2I'Y3 «I'podHeHCckas 06aacmHas KauHuveckan 60asHUYa MeouyuHeKol peaburumayuu», I' pooHo, Pecnybauxa bBeaapycy

AHHOTAIIUA

B nocsieiHME EeCATUIIETHS MEAUITUHCKAs peabuInTaIus BCE B OOIbIIEN CTeIIEHN OPUEHTUPYETCS Ha HEUPOIIEHTPUPOBAaH-
HbI€ TIO/IXO0/IbI, HAIIPABJIEHHbIE HA BOCCTAHOBJIEHUE JIBUTATEJIPHBIX U KOTHUTHUBHBIX (QDYHKIIMH 3a CYET aKTHBAIIMHU MeXa-
HU3MOB HEHPOILJIACTUYHOCTH. B 3TOM KOHTEKCTE 0c000€e 3HaUeHHe TPUOOPETAIOT HEUPOMOTOPHbBIE YIIPAKHEHHUS, COUETa-
IOII[HE CJIOKHYIO JIBUTATEJIPHYIO aKTHBHOCTD C BHICOKOM KOTHUTHBHON U CEHCOMOTOPHOM BOBJIEUEHHOCTHIO. TpaiuI[noH-
Hble KUTaliCKUe peKpealOHHble MPAKTUKU TANIBUII0AHb U IUTYH BCE Uallle PAcCMaTPUBAIOTCSA KaK IEepPCIEeKTUBHbIE
(opMBI JaHHOW KaTETOPUU YIIpAXKHEHUN. B craThe mpezcTaB/ieH aHAIN3 COBPEMEHHBIX IIPECTABJIEHUN 0 HEHPOPU3UO0-
JIOTUYECKUX MEXaHU3MaX HEMPOMOTOPHBIX YIIPAXKHEHU ¥ 0COOEHHOCTSIX BOCTOYHBIX JIBUTATETbHBIX TPAKTHK. [l0Ka3aHoO,
YTO TAUIBUINIOAHD U IIUTYH XapaKTEPUBYIOTCS IPEIU3UOHHBIM MOTOPHBIM KOHTPOJIEM, OCOBHAHHOH PETYJISIUEN JIBUMKE-
HUH U JbIXaHUsl, @ TAKJKe BRIPAKEHHON KOTHUTHBHO-IBUTATEIbHOM HHTErpanueii. Ha 0CHOBe TEOPUU TOCTPOEHUsI IBUKE-
Huii H.A. BepHITeliHa TIpeI0’KeHA KOHIIENTYaIbHASI MOEJTb TO3TAITHON HEHPOMOTOPHOU aKTHUBAIlUH, OTPAXKAIOIIAs
mporiecc GOPMUPOBAHUA U BOCCTAHOBJIEHUSI TPOU3BOJIBHOTO JBUKEHUA. IIpeyIoKeH arOpUTM aIallTAlluK  yIIpaXkHe-
HUM HAa OCHOBE KUTAMCKUX PEKPEAITHOHHBIX TPAKTHK, 00ECIIEUNBAIOIINE CTPYKTYPUPOBAHHBIN U HHANBUAYIM3UPOBAH-
HBIU TOJIXO/T K UX IPUMEHEHUIO ¢ y4eTOM QYHKIIMOHAIBHOTO COCTOSTHUS 3aHUMAKOIIUXCs. [IpeicTaBieHHbIE METO/I0JI0TH-
YecKHe I0JIOKEHUS YKa3bhIBAIOT HA BO3MOXKHOCTh WHTErPAIIUU OIHCHIBAEMBIX ITO/IXO/I0OB B COBPEMEHHBIE ITPOrPAMMBbI
MeIUITUHCKOHN peabuutaui U GOPMHUPYIOT OCHOBY ISl JAIBHEHIITUX KIIMHUYECKUX U TPUKJIATHBIX UCCIIeIOBAHUH.
Kmuoueenble croea: HEHPOMOTOPHbBIE VIIPAXKHEHUS, TAUIBUII0AaHb, IUTYH, MEAUIIUHCKAsA peabuinTaius, Helporuia-
CTUYHOCTb.

Oo6pazen nmurtupoBaHuAa: Coxonos /l.B., [Tuporosa JI.A., Auzipociok 1.A. Kuralickie peKpearioHHbIE TPaK-
THUKH KaKk (opMa HEHPOMOTOPHBIX YIIPAXKHEHUH B MEAUIIMHCKON peabIINTaIlun: TeopeTHdeckoe 0O00CHOBAaHMUeE, ajl-
TOPHUTM aJaNTAIMN U JAHHbIe TUJIOTHOTO uccenoBanus // Journal of Siberian Medical Sciences. 2026;10(2):20-35.
DOI: 10.31549/2542-1174-2026-10-2-20-35

Chinese mind-body movement practices as a form of neuromotor
exercises in medical rehabilitation: theoretical justification,
adaptation algorithm, and pilot study data

D.V. Sokalau!, L.A. Pirahova!, I.A. Androsyuk?

!Grodno State Medical University, Grodno, Republic of Belarus
2Grodno Regional Clinical Hospital for Medical Rehabilitation, Grodno, Republic of Belarus

ABSTRACT
In recent decades, medical rehabilitation has increasingly focused on neurocentered approaches aimed at motor and cogni-
tive recovery through the activation of neuroplasticity mechanisms. In this context, neuromotor exercises, which combine
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complex motor activity with high cognitive and sensorimotor involvement, are particularly important. The traditional
Chinese mind-body movement practices such as Tai Chi and Qigong are increasingly regarded as promising forms of this
type of exercises. This article presents an overview of current concepts regarding the neurophysiological mechanisms of
neuromotor exercises and the characteristics of Eastern movement practices. Tai Chi and Qigong are characterized by
precise motor control, conscious regulation of movement and breathing, and pronounced cognitive-motor integration.
Based on N.A. Bernstein’s movement theory, a conceptual model of step-by-step neuromotor activation is proposed,
reflecting the process of multilevel formation and recovery of voluntary movement. An algorithm for adaptation of Chinese
mind-body practice-based exercises is suggested, providing a structured and individualized approach to their application,
taking into account the functional status of the Tai Chi practitioner. The presented methodological principles highlight the
potential of integration the approaches into modern medical rehabilitation programs and provide the basis for further
clinical and applied research.

Keywords: neuromotor exercises, Tai Chi, Qigong, medical rehabilitation, neuroplasticity.
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BBEJIEHUE

Ha coBpeMeHHOM OdTame pa3BUTHS CHCTEMBI
3APABOOXPAHEHUSI MEAUIIUHCKAA peabrIuTanus
BBIXOJIUT Ha MEPBBIN IJIAH U IIEpEeCTaeT paccMaTpH-
BaThCsI UCKIIOUUTETHHO KaK BCIIOMOTATeIbHAs TIPO-
nexypa. OHa BBICTyTIaeT HEOTHEMIIEMBIM KOMITOHEH-
TOM JIe4eOHOTO IIPOoIecca ¥ BO MHOTOM OIIPE/IeJIsIeT
KayecTBO KU3HU IAI[MeHTa I0CJIe IepeHeceHHOTO
3a00sieBaHMA. BbICOKasg 3HAYMMOCTh BOCCTAHOBU-
TEJIPHOU MeUIINHBI 00YCI0BJIEHA PAZOM JIeMOorpa-
(uyeckux U COIMaIbHO-3KOHOMUYECKUX (DAKTOPOB.
CornacHo mporHo3dam OOH, K 2050 T. KaxkabId
[IEeCTOU KUTEh IUIAHETHl OyJleT crapiie 65 JIeT, a
YHCJIEHHOCTD JIUI] cTapiie 80 JyieT yBestuuuTcs 6osiee
YeM B TpU pasa. B 3TuX yc10BUAX BOCCTAHOBJIEHHE U
Mo/IIEp>KaHue ONTHMAIHLHOTO YPOBHS (DYHKITMOHH-
POBaHUS CTAHOBUTCS KJIOUEBBIM (DAKTOPOM COITU-
QJIbHOU DPEWHTErPAlli JAHHON KAaTerOpUM TPaXK-
nad. ['paMOTHO oOpraHu30BaHHAsA peadUIUTAIUA
obecrieunBaeT BBIPAYKEHHBIA DKOHOMHUYECKUU U
CONMATBHBIN 3hdeEKT 3a cueT MPOPUIAKTUIECKON
HAIIPaBJIEHHOCTH, CHIKEHHA OYIyIUX pacXooB,
MUHUMH3AIUN TOTPEOHOCTH B YXO/ie U OBTOPHBIX
roCIuTAIN3anusax. BoccraHoBIeHNE 3710pPOBBS TPY-
JIOCIIOCOOHOTO HaCeJIEHUs IT03BOJISIET BEPHYTD YeJI0-
BeKa K aKTUBHOM COITUAIbHOU 1 TPODECCHOHATLHON
ZeATEIbBHOCTH, MHOTOKPATHO KOMIIEHCHUPYSI 3aTPAThI
Ha peabMJINTAITUIO Ha YPOBHE CEMbH, CHCTEMBI 3/Ipa-
BOOXpaHEHHUs U rocy/ilapcTBa B 1mesiom [1—3].

AKTyaJIbHOCTb peabMIUTallN} OTPAKAET TITyOuH-
HBIH CHBUT B COBPEMEHHOU MEJUITMHCKOH Iapa-
nurme. DoKyc BHUMAHUS CMEIAeTCsl OT YCTPaHEeHUs
HU30JIMPOBAHHOTO I[ATOJIOTHYECKOTO IIpolecca K
KOMIUJIEKCHOW I[€JIU BOCCTAHOBJIEHUsI MaKCHMaJlb-

INTRODUCTION

At the current stage of healthcare system devel-
opment, medical rehabilitation is becoming a prior-
ity and is no longer considered solely as an auxiliary
intervention. It is an integral component of treat-
ment process and largely determines the patient’s
quality of life after an illness. The high importance of
rehabilitation medicine is determined by a number
of demographic and socioeconomic factors. Accord-
ing to UN forecasts, by 2050, one in six people in the
world will be over 65 years of age, and the number of
people over 80 will more than triple. Under these
conditions, recovery and maintenance of an appro-
priate level of functioning becomes a key factor in the
social reintegration of this category of citizens. Well-
organized rehabilitation provides a significant eco-
nomic and social effect due to its preventive focus,
reduction in future costs, and minimization of the
need for care and rehospitalizations. Physical health
recovery of the working-age population allows indi-
viduals to return to active social and professional
life, multiply covering for the rehabilitation costs at
the level of the family, the healthcare system, and the
state as a whole [1-3].

The relevance of rehabilitation reflects an under-
lying shift in the modern medical paradigm. The
focus is shifting from the elimination of isolated
pathological processes to the comprehensive goal of
the maximum recovery of physical, psychological,
and social function, aimed at improving the patient’s
quality of life as a whole.

Physical exercises, as a basic element of rehabili-
tation, were and remain a leading influencing factor
in a wide range of pathological conditions. It was
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HBIX QUBNYECKUX, IICUXOJIOTUYECKUX U COIMATbHBIX
(yHKITMI, HATpaBJIeHHBIX Ha MOBBIIIIEHE KAYeCTBa
JKU3HU MAIUEHTA B II€JIOM.

dusnyeckre ypaKHeHUs Kak 6a30BbIH 3JIEMEHT
peabuuTanuy ObLIA U OCTAIOTCA BEAYIIUM (haKTO-
POM BO3/I€ACTBUS IIPU IIIUPOKOM CIIEKTPE IaTOJIOTH-
YeCKUX COCTOSTHUH. YCTaHOBJIEHO, UTO B IIpoOIlecce
(pusrUecKol aKTUBHOCTH B OpraHu3Me 00pasyroTes
OHMOJIOTHYECKY aKTUBHBIE BEIECTBA, OKA3HIBAIOIIIIIE
CUCTEMHOE IOJIOXKUTEIbHOE BJIMSHUE, B TOM YHCIIE
BbIpa’KeHHbIE HEHPONPOTEKTUBHBIE 9h(EKTHI [4, 5].

CoBpeMeHHBIE TPOTPAMMBI  peabMIHTANU
HAaXO/ATCS Ha 3Talle MapaJUrMaabHOTO CABUTA OT
MIPEUMYIIIECTBEHHO OMOMEXaHUUYECKOTO MOX0/1a K
XOJIUCTUYECKON MO/IeI, OPUEeHTHUPOBAaHHOU Ha
HEHUPOIIACTUYHOCTh U NepeobydeHre [eHTPaJb-
Hoi HepBHO# cucrembl (ITHC) kak KjaoueBOro

MexaHHU3Ma BOCCTAHOBJIEHUS HapYIIeHHbIX
pyHKIHH.
IIEJIb UCCJIEAOBAHUA

AnHanu3 posii HEHPOMOTOPHBIX YIIPAXKHEHUN KaK
(dakTopa, crmocobCTBYIOIIETO aKTUBAIUH HEUPOILIa-
CTHUYECKUX IIPOIECCOB, OOOCHOBaHWE KUTAHCKUX
peKpeanoHHbIX IPAKTUK Kak (OPMbI HEHPOMOTOP-
HOH aKTHBHOCTH, a TAKXKE CHCTEMATHU3ANM MOJIXO0-
JI0OB K X IIPUMEHEHUIO B BUJle aJTOPUTMa ajjarTa-
UMY TSI MEIUIIMHCKON peabmInTaIuy marueHToB
rocJie mepebpayibHOTO HHCYJIbTA.

OBb30P JINTEPATYPDI

HelipoMOTOpHBIE yIpaXKHEHUST TPEICTABIITIOT
co00¥l KaueCTBEHHO WHOU IOJIXOJ] 10 CPAaBHEHHIO C
KJIacCcu4yecKkou JieueOHOM (pusKybpTypoii. HeemoTps
Ha CyIIeCTBOBaHUE PA3JINYHBIX TPAKTOBOK JAHHOTO
MIOHATHSA, OOJIBIIUHCTBO CHEI[UAINCTOB pacCMaTpH-
BaIOT HEHPOMOTOPHBIE YIIPA)KHEHUSA KaK BUJL IBUTA-
TeJIbHON aKTHUBHOCTU, XapaKTEPU3YIOIIUICI BBICO-
KOIl CTeIIeHbI0 KOTHUTHUBHOU BOBJIEUEHHOCTH. [laH-
HBIH BUJI aKTUBHOCTU aKTUBHUDPYET CTPYKTYDPHI
TOJIOBHOTO MO3Tra, OTBevYalollye 3a BHUMAHUE,
[aMATh, UCIIOJTHUTEIbHBIE GYHKIIUHI U CEHCOMOTOP-
HYIO MHTerpanuio. TpeHUPOBOYHBIH IPOIECC MOXKET
BKJIIOYATh Pa3BUTHE DPABHOBECHSA, KOOPAWHAIINH,
JIOBKOCTH, IIPOIPUOIENIINN H MHOT033JJAYHOCTH.
C HelipoPU3UOJIOTHYECKON TOYKHU 3PEHUA HEHPOMO-
TOpHBIE YIpaKHEHUsI HAIPaBJIEHbl HA ONTHMU3a-
[MI0 B3aUMOJIEUCTBUS MEK/Iy HEPBHOU CHUCTEMOU K
MBIIIEYHBIM  anmaparoM.  HepBHO-MbIIIEYHAS
CUCTeMa IPECTABJISIET COOOU CJIOKHYIO (DYHKITHO-
HAJIBHYIO CETh, OOBEAUHAIONIYIO TOJIOBHON U CITHH-
HOM MoO3r, nepudepuyecKue HEPBbI, CEHCOPHbIE
pellenTopbl U MBIIIIEYHbIE BOJIOKHA. Pa3Butne ceH-
COMOTOPHOTO KOHTPOJISI, MEKMBIIIEYHOH KOOPIH-

found that during physical activity the biologically
active substances are produced in the body that exert
systemic positive influence, including significant
neuroprotective effects [4, 5].

Contemporary rehabilitation programs are
undergoing a paradigm shift from a predominantly
biomechanical approach to a holistic model focused
on neuroplasticity and retraining of the central ner-
vous system (CNS) as a key mechanism for recovery
of impaired functions.

AIM OF THE RESEARCH

An analysis of the role of neuromotor exercises as
a factor facilitating the activation of neuroplasticity
processes, a substantiation of Chinese mind-body
movement practices as a form of neuromotor activ-
ity, as well as a systematization of approaches to
their use in the form of an adaptation algorithm for
medical rehabilitation of patients following cerebral
stroke.

LITERATURE REVIEW

Neuromotor exercises represent a qualitatively
different approach compared to classical physical
therapy. Despite the various interpretations of this
concept, most specialists regard neuromotor exer-
cises as a type of motor activity with high cognitive
involvement. This type of activity involves brain
structures responsible for attention, memory, execu-
tive functions, and sensorimotor integration. Train-
ing process may include the exercises for improve-
ment of balance, coordination, dexterity, proprio-
ception, and multitasking. From a neurophysiological
perspective, neuromotor exercises aim to optimize
the interaction between the nervous system and the
musculoskeletal system. The neuromuscular system
is a complex functional network connecting the brain
and spinal cord, peripheral nerves, sensory recep-
tors, and muscle fibers. The training of sensorimotor
control, intermuscular coordination, dynamic pos-
tural stability, and cognitive-motor integration
(dual-task) contributes to the recovery and improve-
ment of the CNS—muscular system coordination. An
additional physiological basis for the positive effect
of neuromotor exercises is the initiation and
enhancement of interhemispheric interaction, whose
abnormalities are associated with impairment of
spatial orientation, emotional regulation and senso-
rimotor coordination [4, 6—9].

Active involvement of the cerebellum in neuro-
motor exercises leads to a qualitative change in
motor patterns. Initially, the cerebral cortex triggers
a conscious, imprecise, and effortful movement. The
cerebellum, receiving efferent commands from the
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HAIlMHU, IUHAMHUYECKOU ITOCTYPaJIbHON CTaOMJIBHO-
CTH W KOTHUTHUBHO-ZIBUTATEJIbHON HHTETPALINH
(dual-task) cmmocoGCTByeT BOCCTAaHOBJIEHHIO U OITH-
musanuu B3aumoyieiicteusa Mexay [THC u mpimeg-
HOU cuCTeMOH. JIOTOJHUTEIBHOU (PUBHOJIOTHYE-
CKOI OCHOBOH ITOJIO3KUTEJIBHOTO BJIMSTHUS HEHPOMO-
TOPHBIX YNPAKHEHUU SBJISETCA OpraHU3anusa u
YCWJIEHHE  MEXKIIOJIYIIapHOTO  B3aUMOJENCTBUA,
HapyleHre KOTOPOTO aCCOIIMUPOBAHO C PACCTPOM-
CTBAaMH NPOCTPAHCTBEHHOU OPHUEHTAIIUH, DMOIIHO-
HAJILHOU PETYJIAIMA U CEHCOMOTOPHON KOOpJHUHA-
nuu [4, 6-9].

AKTHBHOE ydJacTHe MO3KeUKa B BBIIOJTHEHUH
HEHUPOMOTOPHBIX YIPAXKHEHUU IMPHUBOJUT K Kade-
CTBEHHOMY M3MEHEHUIO JIBUTATEJIbHBIX IaTTEPHOB.
[TepBoHAYasIbHO KOpa OOJIBIIUX TMOJyHIapuii ¢op-
MUpYeT CO3HATETbHOE, HETOUHOE U Tpedylollee 3Ha-
YUTEJIbHBIX YCUJINH ABUKeHUe. MO3KeUOK, IOoJIy-
yasag sddepeHTHblEe KOMaH/bl OT KOPBI U Hellpe-
pBIBHBIH 1OTOK addepeHTHON wHHpOpPMaANWH,
OCYIIECTBJISIET KOPPEKIIMIO MOTOPHOM IIPOrPaMMEBI,
YTO CIOCOOCTBYET aBTOMATH3AIUU HABBIKA, IOBBI-
IIEHUIO0 TOYHOCTU ¥ 9KOHOMUYHOCTH JIBIKeHUs. [1o
Mepe MOBTOpeHHs1 GhopMupyercs 06oJiee IIaBHBIH,
KOODJAVHUPOBAHHBINA U 9HeProsaddeKTUBHBIA JIBU-
rateJbpHbBIN aKT [10, 11].

Crnemyer y4uUTHIBATh, UTO CJIOXKHOCTb TPEHUPO-
BOYHBIX 33/1a4 HATIPSIMYIO OTIPEZeIAeT UX KOTHUTHB-
Hyl0 5¢deKTuBHOCTh. IIpocThble, OHOTUIIHBIE
VIpa)KHEHUsI, BBIMIOJHAEMble B IPEICKA3yeMbIX
VCJIOBUAX, OKA3bIBAIOT OTPAHUUYEHHOE BJIUSHUE HA
BBICIINE KOTHUTUBHBIE QyHKInu. Hanbosee BbIpa-
JKEHHBIH 5 QeKT gocTUraercs MPHU BBIIOJTHEHUU
33/1a4 C BBICOKOW KOTHUTWUBHOU U KOOP/IMHAI[MOH-
HOU Harpy3Kow, 4To obecreuyrnBaeT akKTHBHOE BOBJIE-
YeHWe UCIIOTHUTETBHBIX (PYHKIUH [1].

YuuThIBas BRIPAXKEHHYIO BOBJIEUEHHOCTh KOTHU-
TUBHBIX mporieccoB 1 [THC, HeApOMOTOPHbIE yIIpazK-
HEHUs TPUMEHSIOTCS HE TOJIBKO B CIIOPTHUBHOM
IIPaKTHUKe, I1eJIaTOTUKE, HO ¥ B METUITMHCKOHN peabu-
JINTAIU NAIUeHToB. Tak, NCIOoJIh30BaHNE PA3INYI-
HBIX KOMOWHAIUN HEHPOMBIIIEYHBIX yIpPaXKHEHUN
MIPOAIEMOHCTPUPOBAIO 3(hIEKTUBHOCTh B OTHOIIIE-
HUH TPOSABJIEHUN IOCTKOBHUIHOTO CHH/POMA, YTO
BBIPA’KAJIOCh B YMEHBIIIEHUU YPOBHS CUTYaTHBHOM
TpeBOKHOCTHU (31,12 %), IMIHOCTHOH TPEBOKHOCTH
(20,15 %) u genpeccuu (38,69 %), a TakKe B yJIyd-
IIEHUH OOIIETO MCUX0DU3UIECKOTO COCTOAHUA [8].

ITpoBenennsiii K. Huang. et al. cucrematuueckuit
0030p U ceTeBOU MeTaaHaJIU3, BKJIIIOUUBIIHUHN B cebs
mopsiZika 65 pa3IMUHBIX UCCJIEOBAHUM, IOKa3al,
4TO IIpUMeHeHUe HeHPOMOTOPHBIX YIIpa’KHEHUH
mo3BoJiseT 6osiee 3G GEKTUBHO CHIKATh BBIPAXKEH-
HOCTb CUMIITOMOB JIETIPECCUH Y JIUII ITOKUJIOTO BO3-

cortex and a continuous flow of afferent signals,
adjusts the motor program, which helps improve
motor skills and increases the precision and effec-
tiveness of movement. With repetition, a smoother,
more coordinated, and more energy-efficient move-
ment is formed [10, 11].

It should be considered that the complexity of
training tasks directly determines their cognitive
effectiveness. Simple, similar exercises performed
under predictable conditions have a limited impact
on higher-order cognitive functions. The most pro-
nounced effect is achieved when performing tasks
with a high cognitive and coordination load, which
provides the active involvement of executive func-
tions [1].

Taking into account the significant cognitive and
CNS involvement, neuromotor exercises are used
not only in the field of sport and pedagogy, but also
in medical rehabilitation. For example, the use of
various combinations of neuromuscular exercises
has demonstrated effectiveness in correcting the
manifestations of post-COVID syndrome (a decrease
in state anxiety (31,12%), trait anxiety (20,15%), and
depression (38,60%), as well as the improvement of
psychophysical state) [8].

A systematic review and network meta-analysis
of Huang et al., which included approximately 65 dif-
ferent studies, showed that the use of neuromotor
exercises can more effectively reduce the severity of
depressive symptoms in older people compared to
other types of physical exercise (such as flexibility
exercises, various aerobic exercise, strength and
multi-component exercises) [12].

Active practicing these exercises also has a posi-
tive effect on the cardiovascular system. The use of
multicomponent neuromotor training programs
helps reduce blood pressure, improve executive
functions, functional fitness, and quality of life com-
pared to traditional strength, aerobic, and cognitive
training programs [1, 13].

In modern conditions, the use of neuromotor
exercises is also possible with the use of advanced
interactive and digital technologies [14].

The most common examples of neuromotor exer-
cises include dance, yoga, Tai Chi, certain sports
(table tennis, pickleball), and interactive technolo-
gies (exergaming). The literature distinguishes
between meditative (Tai Chi, yoga) and non-medita-
tive (dance, tennis) forms of neuromotor activity,
and classifies them according to their level of pre-
dictability [7].

Within the neuromotor paradigm, Chinese mind-
body movement practices such as Tai Chi and Qigong
are particularly relevant. Initially perceived as a cul-
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pacra 1Mo CpaBHEHUIO C JPYTHUMU BUAAMU dU3UUe-
CKUX YIPOKHEHHU (TaKUMH KaK YIPaOKHEHHS Ha
THOKOCTh, pa3JIMYHbIE BUABI a3pPOOHBIX yIparkKHe-
HUH, CUJIOBblE U MHOTOKOMIIOHEHTHBIE YIParKHe-
Hu) [12].

AKTHUBHOE TpPHUMEHEeHHEe MaHHBIX YIPaXKHEHUH
OKAa3bIBAET IOJIOXKUTEILHOE BIUSHUE U HA COCTOS-
HUe Cep/IeYHO-COCYIUCTON cucTeMbl. Mcmosb3oBa-
HIe MHOTOKOMITOHEHTHBIX HEHPOMOTOPHBIX TPEHH-
POBOUHBIX IPOTPAMM CIIOCOOCTBYET CHIKEHUIO
VPOBHS apTEepPUAJIBHOTO JABJIEHUSA, YIIyUIIEHUIO
HCIIOJTHUTEIBHBIX ~ (QYyHKIUH, (QyHKIIMOHAIBHOH
IIOITOTOBJIEHHOCTH M KA4yecTBa JKU3HU IO CpaBHe-
HUIO C TPAJUIIMOHHBIMU IIPOTPAMMAaMU CUJIOBBIX,
a’pOOHBIX M KOTHUTHBHBIX TPEHUPOBOK [1, 13].

B coBpeMeHHBIX YCIIOBUAX IPUMEHEHHE HeHpo-
MOTOPHBIX YIIPAXKHEHUI BO3MOKHO TAKKe C UCIIOJIb-
30BaHUEM IIEPEIOBbIX HHTEPAKTUBHBIX U U(GPOBBIX
TEXHOJIOTHH [14].

Haubosiee pacupocTpaHEeHHBIMU IIpUMeEpPAMU
HEAPOMOTOPHBIX YIPAXKHEHUH SBJISIOTCS TaHIIHI,
Wora, TaUIBUI[I0aHb, HEKOTOPbIe BHBLI CIIOPTA
(HaCTOILHBIA TEHHHUC, MUKJIOO0JI), a TAKKE WHTEPAK-
TUBHBIE TEXHOJIOTUH (9K3epreiiMuHr). B tuteparype
BBIZIEJIAIOTCS MeAUTATUBHbIE (TalI3UIlI0aHb, Hora)
U HEMEJIUTAaTUBHBIE (TaHIIbI, TEHHUC) (POPMBI HEH-
POMOTOPHOM aKTUBHOCTH, a TaKyKe OHU Kaaccudu-
IUPYIOTCS IO YPOBHIO MPeicKazyeMocTH [7].

B pamkax HEHPOMOTOPHOU HapaJIuTMbI 0COOYIO
aKTyaJIbHOCTh MPUOOPETAIOT KUTAMCKUE peKpeariu-
OHHbIE TPAKTUKU, TAKHE KaK TAUIBUII0AHb U IUTYH.
IlepBoHAUYayIbHO BOCIHPUHUMAaeMble KaK KYJIBTYp-
HBII (peHOMEH, B HACTOsAIIee BPeMs JJaHHbIE MPaK-
THUKU TOJIYYAlOT HAyYHOe 00OCHOBAaHHE B KauecTBe
3P PEKTUBHBIX HEHUPOMOTOPHBIX  YIPAKHEHHH.
B CIIIA oHu SBJSIOTCS ONHUMU U3 HauboJsiee pac-
MIPOCTPAaHEHHBIX IIPE/ICTABUTENIEN JIAHHOTO THIA
VIpaKHEHUH, IIPYU 3TOM ¢ Ha4ayia 2000-X FOJ[0B pac-
MIPOCTPAHEHHOCTh 3aHATUN TAWUIBUIIOAHb U HOTOU
yBesmuuiaach 6osiee yeM B Tpu paza. B ceHTsOpe
2023 r. B CIHIA npouuta MexayHaponHas KoHbe-
PEHIINS, 11eJTbI0 KOTOPOH SIBJISJIOCH 0000IIeHIe TMe-
IOIUXCA HAYYHO OOOCHOBAHHBIX IAHHBIX O BOCTOY-
HBIX 037/I0POBUTEIBHBIX IPAKTHUKAX 1 U3YUEHHE BO3-
MOXKHOCTH WX IIHPOKOMACIITAOHON WHTETrparuu
B 3amaJHbBIe CUCTEMBI 3ApaBOOXpaHeHUs [3, 6, 7,
13, 15, 16].

[TepCcreKTUBHOCTh BKJIIOUEHHUs HEHPOMOTOPHBIX
VIPaKHEHUH B IPOTPAMMBI MEIUITMHCKON peabu-
JIUTAlIA MOKET OBITh OOYCJIOBJIEHA OJHOMOMEHT-
HBIM BO3/IEMICTBHEM KaK Ha JIBUTATEJIbHbIE HAPYIIIe-
HUS, TaK U Ha IICHXO3MOIIMOHAIBHOE COCTOSHHE
3aHUMalomuxcsa. Kpome TOro, orMeueH IOJIOKH-
TeJIbHBIN 3(DdEKT pa3IUUHBIX BUZOB TAaHI3UI[I0AHb

tural phenomenon, these practices are now gaining
scientific justification as effective neuromotor exer-
cises. In the United States, they are among the most
common representatives of this type of exercises,
with the prevalence of Tai Chi and yoga having more
than tripled since the early 2000s. In September
2023, an international conference was held in the
United States to summarize the available scientifi-
cally based data on Eastern mind-body movement
practices and explore the possibility of their large-
scale integration into Western healthcare systems [3,
6, 7,13, 15, 16].

The potential of incorporating neuromotor exer-
cises into medical rehabilitation programs may be
due to their simultaneous impact on both motor
impairments and the psychoemotional state of those
practicing them. Furthermore, the positive effects of
various types of Tai Chi and Qigong have been noted
not only in terms of the motor and mental functions,
but there is also strong evidence of their positive
effect on the cardiovascular and respiratory systems
[3, 17—27]. One recent meta-analysis reported that
Tai Chi Chuan practice reduced systolic blood pres-
sure by 14,7 mm Hg compared with no treatment
and by 9,0 mm Hg compared with taking antihyper-
tensive medications (especially in individuals under
50 years of age) [23]. A systematic review conducted
in 2023 by Yang et al. demonstrated the effect of tra-
ditional Chinese mind-body movement practices on
pulmonary function. The review included 20 ran-
domized controlled trials involving over 1400 par-
ticipants and showed that Tai Chi training leads to
significant improvements in lung functions and
improves quality of life in patients with pulmonary
diseases [24].

A methodological feature of Eastern mind-body
movement practices is their emphasis on the quality
of movement execution, the precision of trajectory,
pace control, and the fine regulation of muscle ten-
sion. Awareness of body position in space and con-
stant keeping a balance facilitate active training of
the vestibulocerebellar connections and their inter-
action with the basal ganglia and prefrontal cortex.
Simultaneous maintenance of complex motor con-
trol, attention focusing, and performing breathing
exercises develops significant cognitive-motor multi-
tasking, which is an important factor in training
executive functions [17, 18, 25, 28—32].

From the biophysiological perspective, the com-
bination of mastering new motor sequences, concen-
tration, and good state of mind creates favorable
conditions for the formation of new synaptic connec-
tions. A meta-analysis by Yang et al. demonstrated
that Tai Chi and Qigong more strongly activate brain
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U OIUTYH HE TOJIBKO B OTHOIIEHUU MOTOPHOTO U IICH-
XUYECKOTO0 KOMIIOHEHTA, HO TaK)Ke eCTh YOeuTe b-
HBIE JI0Ka3aTeJIbCTBA MOJIOKHUTEILHOTO BIAUAHUA HA
CEepPJIEYHO-COCYUCTYIO U IBIXATEJIbHYIO CUCTEMEI [3,
17—27]. B ofHOM W3 HeIAaBHO IPOBEJAEHHBIX MeTa-
AHAJIM30B COODIIAETCS, UTO 3aHATUS TAUIBUII0OAHD
MIO3BOJIMJIM CHU3UTH CHUCTOJIMYECKOE apTepUaIbHOE
JlaBJIEHHE Ha 14,7 MM PT. CT. 10 CPAaBHEHUIO C OTCYT-
CTBUEM JIEUEHH U Ha 9,0 MM PT. CT. 10 CDAaBHEHHUIO C
[IpUEeMOM THIIOTEH3UBHBIX IIpenapaToB (0COOEHHO y
Jan muaae 50 Jier) [23]. CucremaTudeckuit 0630p,
BBITIOJTHEHHBIN B 2023 T. Y. Yang et al., mposieMoH-
CTPUPOBAJI BJIMSAHUE TPAJUIIUOHHBIX KUTAHCKHUX
PEKpeanuoHHbIX MPAaKTUK Ha (QYHKIUIO JIETOYHOU
cucreMbl. O630p BKJIIOUA 20 PAaHAOMU3UPOBAHHBIX
KOHTPOJINPYEMBIX HCCJIEIOBAHUN, B KOTOPBIX yda-
cTBOBaIH O0Jiee 1400 YeJl., ¥ TIOKA3aJT, UTO 3aHATHUS
TAUIBUII0AHD TPUBOIAT K 3HAUUMBIM YJTIYUIIEHUSIM
(yHKIMOHAJIBHBIX ITI0Ka3aTeJiel JIETOYHON CUCTEMBI
U MOBBIIIAIOT KAYECTBO JKU3HHU Y MAIIEHTOB C 3200~
JIEBAaHUAMM JIETKUX [24].

Metomooruueckoii 0COOGEHHOCTBI0O BOCTOUHBIX
PEKpeanuoHHbIX TPAKTHK SBJISETCA aKIEHT Ha
KauyecTBe BBITIOJTHEHNS JIBUKEHU A, TOUHOCTU TPaeK-
TOPUU, KOHTPOJIE CKOPOCTH U TOHKOHN PperyJsaluu
MBIIIIEYHOTO HAPsKeHUs. OCO3HAHHOE ITOJI0KEHKE
TeJia B IPOCTPAHCTBE U IOCTOsTHHAs pabora ¢ 6aaH-
COM CITOCOOCTBYIOT AKTHBHON TPEHUPOBKE BECTHU-
OyJ10-MO33KEUKOBBIX CBSA3EU U UX B3AUMOJIEUCTBHUSA C
0a3aJIbHBIMU ~ TAHIJIUAMU U TpedPOHTATHHOMN
KOopo#. OHOBpPEMEHHOE MOAJEPKAHUE CIIOKHOTO
MOTOPHOTO KOHTPOJISI, KOHIIEHTPAIUs BHUMAaHUs U
BBITIOJTHEHUE JIBIXaTEJIbHBIX YIPaKHEHUH (GOpMU-
pyeT BBIPDQXKEHHYI0 KOTHUTHBHO-JBUTATEIHHYIO
MHOTO033/Ia4HOCTh, SIBJISIONIYIOCS Ba*KHBIM (HaKTO-
pPOM TPEHUPOBKH HUCIIOJHUTEIbHBIX (QYHKIHUH [17,
18, 25, 28—32].

C Toukm 3peHUsA OUO(PUBUOJIOTHUECKHX MeXa-
HHU3MOB COUYETaHUE OCBOEHUS HOBBIX JIBUTATEIBHBIX
10cjIef0BaTEIbHOCTEN, KOHIIEHTPAIlUN BHUMAaHUA U
IIOJIO’KUTEJIPHOTO 3MOIIMOHAJIBHOTO (POHA CO3/1aeT
O/IaTOIIPUATHBIE  YCIIOBUSA it (OPMHUPOBAHUS
HOBBIX CHHAINITHYECKUX CBs3ell. B wmeraananuse
B. Yang et al. mokazaHo, 4TO TaRIBUII0AHD U IUTYH
60Jiee BHIDAYKEHHO aKTUBUPYIOT CTPYKTYPHI T'OJIOB-
HOT'O MO3ra, OTBETCTBEHHBIE 32 KOTHUTUBHBIA KOH-
TPOJIb, SMOITUOHAJIBHYIO PETYJIAINIO, TaMATh U TJ1a-
HUPOBAHHUE JIBIKEHUH, UTO KOPPEJUPYET C YIydIie-
HUEM WCIOJHUTEIbHBIX (YHKIUNA ¥ BHUMAaHUS.
ABTOpPBI TIOAYEPKUBAIOT, UTO KJIOUEBOE OTIMYHE
JIAHHBIX IIPAKTUK OT KOHTPOJIbHBIX BHUIOB aKTUBHO-
CTU — 9TO MHTerpanus Tpex KOMIIOHEHTOB: ¢pusnde-
CKOE€ JIBIKEHHE, KOHTPOJIUPYEMOE JbIXaHUE, MeTH-
TaTUBHOE COCPEOTOUEHNE / 0OCO3HAHHOCTD. IMEHHO

structures that are responsible for cognitive control,
emotional regulation, memory, and motor planning,
which correlates with improved executive functions
and attention. The authors emphasize that the key
difference between these practices and control activi-
ties is the integration of three components: physical
movement, controlled breathing, and meditative
concentration/mindfulness. It is this combination,
they believe, that explains the specific neuromodula-
tory effects that traditional Chinese practices have on
the brain, as opposed to conventional exercises [33].

A study by Xie of 2019 also found significant
changes in brain structure using functional near-
infrared spectroscopy in experienced Tai Chi practi-
tioners. The authors noted that, in addition to activa-
tion of the prefrontal and medial cortex and an
increase in cerebral blood flow as a whole, Tai Chi
exercises increased phase synchrony between left
and right cerebral hemispheres, improving the inte-
gration of neural and endothelial metabolic activity
in both of them. The results also confirmed the pos-
sibility of improving cognitive abilities through Tai
Chi practicing [34].

In a randomized controlled trial performed in
2021, Qi et al. found a positive effect of Qigong exer-
cises on cognitive indicators in older adults (process-
ing speed, sustained attention, etc.), and also
recorded an increase in hippocampal volume [35].

It is also worth noting that Qigong exercises can
influence the human body at the molecular and sub-
cellular levels. In a study by Ho et al., patients with
chronic fatigue syndrome showed a significant
increase in telomerase activity (from 0,102 to
0,178 arbitrary units; p < 0,05) after completing a
course of gigong exercises compared to the control
group [36].

MODEL OF STEP-BY-STEP NEUROMOTOR
ACTIVATION

Based on the available data, the process of motor
recovery using traditional mind-body movement
practices can be conceptually represented as a model
of step-by-step neuromotor activation (Fig. 1),
reflecting the sequential development of cognitive
planning, sensory reinforcement, and motor execu-
tion of movement. The presented concept is method-
ologically based on N.A. Bernstein’s movement the-
ory and reflects its key provisions on multilevel orga-
nization, afferent synthesis, and permanent sensory
correction of the motor act [37].

The scheme (Fig. 1) allows to conceptually and
visually represent the mechanism of movement
recovery in the process of neuromotor rehabilitation
using traditional mind-body movement practices.
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5Ta KOMOMHAIMSA, 10 X MHEHHUIO, OOBSCHSIET CIIell-
ndUIecKre HEHPOMOJy IS TOPHBbIE 3G (EKThI, KOTO-
pble OKa3bIBAIOT TPAAUIMOHHBIE KUTAUCKUE MPAK-
TUKH Ha MO3T, B OTJIMYUE OT OOBIYHBIX YIpasKHE-
Huii [33].

[IpoBenenHoe B 2019 T. ucciaenoBanue H. Xie
TaK}Ke YCTAaHOBWJIO 3HAYHUTEJbHbIE W3MEHEHUs B
CTPYKTypaX TOJIOBHOTO MO3ra MeTO/0oM (GyHKIHO-
HaJIbHON MH(PPAKPACHOU CIIEKTPOCKOIINH Y 3aHUMA-
IOIIUXCS TPAIUITUOHHBIMU KUTAUCKUMU O37I0POBH-
TEJIbHBIMHU NPaKTUKaMH. ABTOPHI OTMETHJIH, YTO,
MIOMUMO aKTHBalUH IPedPOHTATHFHON U MeIrab-
HOU KOPHI U B I1€JIOM YBEJIMYEHUsI KpOBOOOpaIeHHUsI
B TOJIOBHOM MO3T€, 3aHATHUSA TAHIBHUII0OAHb ITOBBI-
maiT (Pa3oByI0 CHHXPOHHOCTh B JIEBOM U IIPAaBOM
MOJIYIIAPHSAX, VJy4Ilas HWHTETPAIUI0 HEPBHOU H
SHIOTEINAJIBHONA MeTabO0JINYecKOoll aKTHBHOCTU B
oboux mosymapusax. IlosiydeHHBbIE Pe3yJIbTAThI
TaKKe MOATBEPAUIN BOBMOXKHOCTD YJIyUIIIeHUs] KOT-
HUTUBHBIX CIIOCOOHOCTEN ITPU 3aHATHUAX TAUIBUITIO-
aHb [34].

B  paHIOMHU3UPOBAHHOM  KOHTPOJHUPYEMOM
HCC/IeTOBaHUH, IIPOBEIEHHOM B 2021 T., D. Qi et al.
VCTAaHOBWJIM TIOJIOJKUTEJIPHOE BJIUSIHUE YIPaKHe-
HUH ITUTYH HA KOTHUTHUBHBIE MMOKA3aTeNN Y TOXKH-
JIBIX JIEOZIEH (CKOpocTh 00paboTku WHGOPMAIUH,
YCTOMYMBOCTD BHUMAHUA U T.J.), a TaK¥Ke 3apuKch-
poBaiu yBesnueHue obbeMa rummokamia [35].

CTOHT TaKKe OTMETHUTD, YTO 3aHATHS IUTYH CIIO-
COOHBI OKa3bIBATh BJIMSHUE HA OPraHU3M 4esIOBeKa
Ha MOJIEKYJIIPDHOM U CyOKJIETOYHOM YPOBHE.
B uccienoBanuu R.T.H. Ho et al. y naiireHTOB ¢ ciH-
JIPOMOM XPOHUYECKOH YCTAJIOCTH IIOCJIE 3aBeplile-
HHSA Kypca 3aHATHH 10 CUCTEME IUTYH OTMEYAJIOCh
3HAYMMOE YBEJIMYEHUE AKTUBHOCTH TeJIOMEPa3hbl
(c 0,102 10 0,178 yci1. €71.; p < 0,05) IO CPABHEHHUIO C
KOHTPOJIBHOU IpyIImnow [36].

MO/IEJIb IIOATAITHOM
HEMPOMOTOPHOI AKTUBAIIUN

Ha ocHOBaHMHM HMEIOIIUXCS JAHHBIX IIPOIECC
BOCCTAaHOBJIEHUS JIBUTATEIbHON (DYHKITUH C HUCIIOJIb-
30BaHUEM TPAJUIMOHHBIX PEKPEANMOHHBIX IPaK-
TUK KOHIIENTYaJIbHO MOKHO IIPEICTAaBUTh B BUJIE
MOJIEJTA TIO3TAITHON HEUPOMOTOPHOH aKTUBAI[UH
(puc. 1), oTpakaroIieil mocsenoBaTesIbHOE POPMHU-
pOBaHMe KOTHHUTHBHOTO IUIAHUPOBAHWS, CEHCOP-
HOTO TIOJKPEeIUIEHU U MOTOPHO! pean3anuy JIBU-
»kenus. [IpencraByieHHas KOHIIETITUA METOM0JIOTH-
YeCKH OITUPAETCS Ha TEOPUIO TOCTPOEHUA ABIKEHUH
H.A. BepHIITEiHA U OTPAXKAET €e KIIFUEBBIE MOJIO-
JKEHHsI O MHOTOYPOBHEBOU opraHuzanuu, adde-
PEHTHOM CHHTEe3€e U HeIPEPBIBHON CEHCOPHOH KOp-
PEKIINY IBUTATEIBHOTO aKTa [37].

ALGORITHM FOR ADAPTATION
OF TAI CHI AND QIGONG EXERCISES

An analysis of the literature and the results of
pilot studies indicate that recommendations for
the use of Eastern mind-body movement practices
in medical rehabilitation are developed insuffi-
ciently. In this regard, the authors proposed an
algorithm, which represents an attempt to system-
atize the use of Eastern mind-body movement
practices within the framework of the modern par-
adigm of neuromotor rehabilitation (Fig. 2). The
proposed algorithm was developed as an attempt
to structure the use of traditional Chinese mind-
body movement practices in the setting of inpa-
tient medical rehabilitation. Its purpose is to
increase the reproducibility and clinical applica-
bility of these approaches for specialists with only
basic knowledge of Tai Chi and Qigong exercises.
Despite the existing differences between these
practices, they are united by a common method-
ological basis, consisting of the integration of
motor and cognitive components aimed at activa-
tion of sensorimotor and neuroplastic mechanisms
[3]. In this context, the proposed algorithm
ensures the unification of approaches to the selec-
tion, adaptation and progression of various types
of exercises, and also facilitates a more precise
dosing of the motor and cognitive load depending
on the patient’s functional status, and can serve as
a tool for clinical operationalization.

This algorithm was developed for the rehabilita-
tion of patients with mild to moderate motor
impairments following stroke. It is based on the
principle of step-by-step neuromotor activation and
includes the sequential assessment of the patient’s
motor and cognitive status, selection of the basic
position and the pattern of exercise performing,
adaptation of the movement structure and level of
cognitive load, as well as the dynamic correction
and progression of the training process. The algo-
rithm provides for tailoring the exercises based on
the grade of motor and cognitive impairment, the
use of the principles of slow, mindful movement,
proximodistal activation, and sensorimotor rein-
forcement, ensuring targeted involvement of key
levels of motor control.

At stage 1, a comprehensive assessment of the
patient’s functional status is performed to determine
the appropriate level of difficulty and pattern of exer-
cise performing. Motor and cognitive status can be
assessed using various scales and tests, such as the
Fugl-Meyer Assessment, the Barthel Index, the
Frenchay Arm Test, the Montreal Cognitive Assess-
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Konnenmus mosramHoii HEHPOMOTOPHOI aKTHBALIUH
The concept of step-by-step neuromotor activation

/

y

I

/

Oran 1. KorHUTHBHAs TOATOTOBKA
(popmupoBanme
BHYTPEHHEH MOJIENN)

Stage 1. Cognitive preparation
(development of an internal model)

Oran 2. CeHCOpHOE TOKPETIICHUE
(ueitpoHasbHast
oOpaTHas CBA3b)

Stage 2. Sensory reinforcement
(neuronal feedback)

Oran 3. MoTtopHas peaiu3anus
(BBITIOTTHEHNE
ME/IJICHHOTO JIBHIKCHUS)
Stage 3. Motor implementation
(performing a slow movement)

Y

y

/ Y

Lenb: mocTpouTs Mmian
JleiicTBue: 00BsICHEHUE,
BU3YyaJIH3aLHsL
Goal: Develop a plan
Action: Explanation, visualization

Ilesb: HAMONHUTD KapTy
JeiicTBue: nponpuonenuus
1 0CO3HAHHOE BHHIMaHHUE
Goal: Fill the chart
Action: Proprioception
and mindful attention

[lenb: 3aIyCTUTD IPOrPaMMy
JlelicTBue: MIaBHbIE TPAEKTOPUU
TaWI3HUIF0aHb U LUTYH
Goal: Run the program
Action: Smooth trajectories
of Tai Chi and Qigong

\i \

/

\i

Oxxupmaemblil 3G Qexr:
AKTUBALUSI IPEMOTOPHOIT
1 TEMEHHOM KOpBI
Expected effect: Activation
of the premotor and parietal cortex

Oskunaemslit a3 dexr:
YCHIICHHE CHI'HAJIOB
B CEHCOPHBIX OT/EIax
Expected effect: Enhanced
signals in the sensory areas

Osxunaemblit a3 dexr:
CHHXPOHM3aLHUsI pabOThl MO3KEUKa
1 MOTOPHOMN KOPbI
Expected effect: Synchronization
of the cerebellum and motor cortex

T~

\

/

/

HWrorosslii pe3yabrar:
BOCCTaHOBIICHHE LIEJOCTHON HEUPOCETH IS IBHIKCHUS
Final result: Restoration of a the integral neural network for movement

Puc. 1. Cxemaruyeckas MOE/b KOHIENIUY MIO3TAITHON HEMPOMOTOPHON aKTUBAIMH
Fig. 1. Schematic model of the concept of step-by-step neuromotor activation

CxeMma, mpejicTaBJeHHas HAa PHC. 1, [TO3BOJISET
KOHIIENITyJIbHO U HATJIAHO IPENCTAaBUTh MeXxa-
HU3M BOCCTAHOBJIEHUS JIBUIKEHUS B IpOIecce HEH-
POMOTOPHOU peabWIUTAIIUA TIPU ITOMOINK TPaJIu-
IIUOHHBIX PEKPEAITMOHHbBIX TPAKTHK.

AJITOPUTM AJAIITAITNU YIIPAKHE-
HUM TAMIBUITIOAHB U ITUT'YH

AHaU3 JINTEPATYPHBIX JTAHHBIX U Pe3YJIbTAThI
MIIJIOTHBIX UCCJIEI0BAHUH CBU/IETEIBCTBYIOT O HEIO-
CTATOYHOH pa3pabOTaHHOCTH METOJIOJIOTHYECKUX
PEKOMEeH/IAINH 10 TPUMEHEHUIO BOCTOUHBIX PEKpe-
AIlMOHHBIX IPAKTHUK B CHCTEME MEIUIIMHCKOH pea-
Owintanuu. B cBA3M ¢ 3TUM aBTOpaMHU IPEJJIOKEH
aJITOPUTM, KOTOPBIH MPEJICTaBAET COO0H MOMBITKY
CUCTEMATHU3AIUN [IPUMEHEHUsI BOCTOYHBIX 037[0pO-
BUTEJIbHBIX CHCTEM B PaMKaX COBPEMEHHON HEWpO-
MOTOPHOH HapaurMbl peabmwaurtanuu (puc. 2).
[IpenoKeHHBIA AJMTOPUTM Ppa3pabaThIBAJICSI Kak
IIOTIBITKA CTPYKTYPUPOBAHUs IPUMEHEHUS TPa/Iu-
IIUOHHBIX KHUTAHCKUX PEKPEAIMOHHBIX MPAKTUK B
YCJIOBHSIX CTAITMOHAPHON METUITMHCKON peabrnuTa-
1. Ero 11es1bio siBJIsieTCs IOBHIIIIEHNE BOCIIPOU3BO-

ment (MoCA), or the Mini-Mental State Exami-
nation.

Stage 2 involves choosing a basic position and
technique of exercise performance considering the
patient’s motor and cognitive status. A basic position
can be standing, sitting freely in moderate motor
impairment, or sitting with support against the back
of a chair in more severe motor impairments. To
simplify the exercises, the difficulty can be reduced
by using shorter ranges of movements and their per-
forming in a single plane.

Stage 3 consists of adaptation of the movement
structure. At this stage, simple, functionally sig-
nificant multiarticular movements from Tai Chi
and Qigong are selected, primarily associated with
weight shift, multiple joint involvement, and the
upper and lower extremity coordination. Simplifi-
cation of movement performing can be achieved
by decreasing the movement range, slowing the
speed, and eliminating complex coordination ele-
ments. If necessary, the movement is divided into
separate phases with the sequential mastering
each component, and a gradual transition from
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IMauueHT nocJie HepedPaTLHOr0 HHCYJIbTA
Patient after cerebral stroke

y

Oran 1. KomruiekcHas oneHka gyHkIroHamsHoro craryca / Stage 1. Comprehensive assessment of functional status

Y

O1ieHKa JBUraTeIbHOIO cTaryca
Motor status assessment

Y

Y

OneHka KOTHUTUBHOTO CTaTyca
Cognitive status assessment

Y

Crparudukariys naueHTa (IBUraTte/ibHbli + KOTHUTHBHBII CTaTyC)
Patient stratification (motor + cognitive status)

y

Oran 2. Beibop ucxoaHo# mo3urmu /

Stage 2. Selection of a basic position

y

Oran 3. Aganranus CTpyKTypsI aBmkenus / Stage 3. Adaptation of the movement pattern

Y

[IpocTpancTBeHHast aganTanus
Spatial adaptation

Y

Y

TeMmmopuTMudecKkas aJanTanus
Adaptation of pace and thythm

Y

Oran 4. JlosupoBanre KOrHUTHBHOM Harpysku / Stage 4. Dosing the cognitive load

:

:

[Ipu coxpaHHOM KOTHUTHBHOM CTaTyCe — OCO3HAaHHOE
CONPOBOXKIICHUE IBIKEHHUS, JIBIXAHUS
In normal cognitive status — mindful assistance
of movement and breathing

[Ipu ymMepeHHOM KOTHUTHBHOM CHH)KEHUH — KOPOTKHUE
YeTKHe BepOaIbHbIe HHCTPYKIMH, TEMOHCTPAINH ABHKCHHS
In moderate cognitive decline — short, clear verbal
instructions, demonstration of movements

Y

\

Ortan 5. [locnenoBarenbHOE BOBICUEHHE JBUTATEIILHBIX cerMeHToB / Stage 5. Consecutive involvement of motor segments

y

Proximo-di

ITpOKCUMO-ANCTAIbHAS AKTHBAIIHS
stal activation

\

Otan 6. IHTerpanyst AbIXaTebHBIX ¥ ICUXOPETYISATOPHBIX HJIEMEHTOB
Stage 6. Integration of respiratory and psychoregulatory elements

y

Oran 7. luHamMuueckas Koppekuus u nporpeccus / Stage 7. Dynamic correction and progression

y

Otan 8. VIToroBslii KOHTPOIb Y(Q(HEKTUBHOCTU U 0OpaTHas CBSI3b
Stage 8. Final assessment of the effectiveness and feedback

Puc. 2. AIropuT™ afanTanyy yIpaKHEHUH TAHNBHII0AHb U [IUTYH
Fig. 2. The algorithm for adaptation of Tai Chi and Qigong exercises
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JIUMOCTH W KJIWHUYECKOU MPUMEHUMOCTU JAHHBIX
IIO/IXOZIOB /ISl CHEI[UAJINCTOB, WMEIOUIUX JIUIIh
6a30Bble 3HAHUS O METOZ[aX TAaUIBUII0AHb U IUTYH.
HecmoTps Ha cyIIecTBYIONINE PA3INIUS MEKAY YKa-
3aHHBIMH IPAKTHKaMH, WX OO0BeTUHSET oOIias
MeTO/IOJIOTHYeCcKasi OCHOBA, 3akjIlYaroniascs B
WHTErpaIiy IBUTATEJIbHBIX M KOTHUTUBHBIX KOMIIO-
HEHTOB, HAaIIpaBJIEHHOH Ha aKTHUBAITUIO CEHCOMOTOP-
HBIX ¥ HEHPOIIACTUYECKUX MeXaHUu3MOB [3]. B aTom
KOHTEKCTe MPEeJI0KEHHBIH aJITOPUTM 00eCIIeurnBaeT
VHU(DUKAIUIO MTOIXOZ0B K BBIOOpY, afanTaluu U
MPOTPECCUM DPA3JIMYHBIX BUIOB YIPaKHEHWH, a
TaKKe CII0CcOOCTBYeT 60JIee YeTKOMY JI03UPOBAHUIO
JIBUTATEJTbHOU M KOTHUTUBHON Harpy3KH B 3aBUCH-
MOCTH OT (PYHKITHOHATILHOTO COCTOSHUA TAIeHTa U
MOXKET CJIY?KUTh WHCTPYMEHTOM KJIMHUYECKOH oIle-
pauroHIN3AIUY.

JlaHHBIN aITOpUTM pas3paboTaH AJis peabuauTa-
OUH TANUeHTOB, UMEIOIINX JIETKUe U YMepPEeHHbIe
JIBUTaTeJIbHbIE HAPYIIEHUS BCJIE/ICTBHE IIEPEHECeH-
HOrO TIepebpanbHOTO MHCy/JbTa. OH OCHOBaH Ha
MIpUHIUIIE TO3TATHOW HEeMPOMOTOPDHON aKTHUBAaIlUU
U BKJIIOYAET ITOCJIEZIOBATEIHHYIO OI[€HKY JIBUTATEIIb-
HOTO U KOTHUTHUBHOTO CTaTyca IaI[ieHTa, BHIOOD
HCXOHOTO TIOJIOKEHUSI W (OPMBI BBITTOJTHEHUS
VIPaKHEHUH, afjalTalldi0 CTPYKTYPhI JBIKEHUH U
VPOBHSI KOTHUTUBHOU HArpy3KH, a TaKKe JAMHAMU-
YeCKyI0 KOPPEKITUIO U IPOTPECCUI0 TPDEHUPOBOUYHOTO
mmporiecca. AJITOPUTM IIpeAyCMAaTPUBAET UHAUBUIY-
aJIM3aIHUI0 YIIPAKHEHUH C yYeTOM CTEleHH JBUTa-
TeJIbHOTO JedUINTa U COXPAHHOCTH KOTHUTHBHBIX
(pyHKIUH, HCIOTIb30BaHNE IPUHIUIIOB MeJ[JIEHHOTO
OCOBHAHHOTO JIBWJKEHUs, IPOKCHUMO-UCTATIHLHOMN
aKTUBAINU ¥ CEHCOMOTOPHOTO TMOAKPEIUIEHU, YTO
obecrieunBaeT IleJIeHAIIPABJIEHHOE  BOBJIEUEHHE
KJTIOUEBBIX YPOBHEH YIIPaBJIEHUS IBHYKEHUEM.

Ha srame 1 mpoBoauTcs KOMILIEKCHAsI OLIEHKA
(PYHKITMOHATIPHOTO COCTOSHUA IAIMEHTA C IIEJIbI0
OTIpeJieJIEHUsT JIOMYCTUMOTO YPOBHS CJIOXKHOCTH H
¢opmBbI BBIIOJIIHEHUSA yIpaXkHeHNH. O1jeHKa JIBUra-
TEJIbHOTO M KOTHUTHUBHOTO CTaTyca MOKeT IIPOBO-
JIUTBCA C HCIIOJIb30BAHUEM PA3JIUYHBIX IIKAT U
TeCTOB /I aHajau3a JIBUTaTeJbHONH (yHKLIUH,
HAIIpUMep, TakuxX Kak Mmiaia ®yrnr — Meiepa,
mkasna bapreina, mkana ®penuair, MoHpeaibckas
IIKaJa OIEHKW KOTHUTUBHBIX (yHKOui (MoCA)
wiu KpaTkas mkasa OIeHKHU IICUXHUYECKOTO Pa3BU-
THS U T.JI.

ITal 2 BKJIOYaeT B cebsl BBIOOP MCXOAHOM MO3H-
oy U GOPMBI BHITIOJTHEHUS YIIPA)KHEHUH HA OCHO-
BaHUU JBUTATEJIPHOTO ¥ KOTHUTHUBHOTO CTaTryca
nanueHTa. VIcXo/iHOe TT0JI03KeHIe MOXKET OBITh CTOS,
cu/isi CBOOOJTHO TIPU YMEPEHHBIX WJIU CHJIS C OIIOPOH
Ha CIOUHKY CTyJIa — mpu 0OoJiee Cephe3HbIX JBUTA-

isolated movements to their integration into a con-
tinuous motor sequence. The movements are per-
formed in a slow pace, emphasizing the precision
of the trajectory and mindful control of move-
ments, which contributes to strengthening senso-
rimotor afferent inputs and facilitates the develop-
ment of motor skills.

At stage 4, thanks to an initial assessment of cog-
nitive status, varying degrees of involvement of
directed attention elements are possible. In pre-
served cognitive status, tasks are set to to mindfully
accompany movements, visualize the movement tra-
jectory, to exert resistance, and control of breathing.
In moderate cognitive impairments, short, clear ver-
bal instructions are used. Complex meditative com-
ponents are excluded. Visual demonstration of
movements and step-by-step repetition are recom-
mended.

Stages 5 and 6 are aimed at sequential incorpora-
tion and involvement of segments of the upper or
lower limbs, as well as integration of psychoregula-
tory elements into the sets of exercises, such as mind-
ful control of muscle tension (with an emphasis on
its reducing), the use of simple breathing patterns
(slow, rhythmic breathing), and, if necessary, move-
ment synchronization. Additionally, elements of
emotional self-regulation are used, achieved through
control of pace, rhythm, and concentration. How-
ever, the goal of inclusion of psychoregulatory ele-
ments is to reduce muscle tension and anxiety, rather
than mastering, for example, breathing techniques
as an independent element.

At stage 7, dynamic correction and progression of
the exercises performed are carried out.

A PILOT STUDY TO TEST THE ALGORITHM
FOR ADAPTATION OF TAI CHI
AND QIGONG EXERCISES

For clinical testing of the algorithm developed, a
pilot study was performed which included 46 patients
(74% men and 26% women; mean age: 61,9 + 8,3
years) who were at the inpatient stage of rehabilita-
tion during the early and late recovery period after
cerebral stroke, who had mild-to-moderate motor
impairments.

Patients were randomly divided into two compa-
rable groups of 23 patients each. All patients received
medical rehabilitation in a whole volume according
to the guidelines of the Ministry of Health of the
Republic of Belarus for the medical rehabilitation of
stroke patients, which included methods of thera-
peutic exercises, occupational therapy, and physio-
therapy (taking into account existing indications and
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TeJIbHBIX HapylleHUAx. Takke Id yHOpoOIIeHU:A
VIPOKHEHUH MOMKHO YMEHBIIUTh  CJIOXKHOCTb
BBIIIOJIHEHUS 32 CUET YKOPOUEHHBIX aMIUIUTY/] JBU-
JKeHUU U BBINIOJIHEHUS ABUXKEHUN B OJHOH ILJIOC-
KOCTH.

Jramn 3 BKIIIOYAET aJjallTaI[UI0 CTPYKTYPHI IBUKe-
Huil. Ha gaHHOM BTame oT6upaloTes MpocThie, PyHK-
[IMOHAJIBHO 3HAYNMble MHOTOCYCTABHbBIE JIBIIKEHUS
U3 KOMIUIEKCOB TaHI3UITI0OAHb U IIUTYH, IPEUMYIIIe-
CTBEHHO CBf3aHHBIE C IIEPEHOCOM Beca, BOBJeYe-
HUeM OOJIBIIIETO KOJIMYECTBA CYCTABOB B ABIKEHUE U
KOODJVHAIIUEN BEPXHUX U HHKHUX KOHEYHOCTEH.
YupoleHue BBITIOJHEHUA JBUKEHUA MOXKET peasu-
30BBIBATHCS 32 CUET CHIDKEHUS aMIUIUTY/bI, YMEHb-
IIIEHUSA CKOPOCTHU U UCKJIIOUEHUS CJIOKHBIX KOOP/IH-
HAITMOHHBIX 3J1eMeHTOB. [Ipu He0OXOAMMOCTH JIBU-
JKeHHe pacuieHseTcs Ha OTAelbHble (¢asbl C
MOCJIeI0BATEBHBIM OCBOEHHEM KaXKJIOTO KOMIIO-
HEHTa, C IOCTellIeHHBIM I1ePEX0/I0M OT U30JIMPOBaH-
HBIX JIBIDKEHUH K UX UHTETPalluy B HEIPEPHIBHYIO
JIBUTATEIBbHYI0 II0CJIEJIOBATEIFHOCTD. BhITIOSTHEHNE
OCyIIIeCTBJIAeTCA B 3aMe[JIEHHOM TeMIIe C aKIIeHTOM
Ha TOYHOCTH TPAEKTOPHUU U OCO3HAHHBIH KOHTPOJIb
JIBHPKEHU S, UTO MTO3BOJIAET YCUIIUTh CEHCOMOTOPHYIO
addepenranyio u obserdaer GOpMUPOBAHUE JIBU-
raTeJIbHOTO HaBHIKA.

Ha sTamne 4, 6;1aromapsi mepBoHAYAIbHOM OlIEHKE
KOTHUTHUBHOTO CTaTyca, BO3MOXKHA pa3Has CTelleHb
BKJIIOUEHUS 3JIEMEHTOB HAIIPABJIEHHOT'O BHUMAHUS.
IIpu coxpaHEeHHOM KOTHUTHBHOM CTaTyCe CTaBATCS
3aJla4yd O MBICJIEHHOMY COIIPOBOXKJIEHHIO JIBUIKe-
HUs, 0Opa3HOMY IIPE/ICTABJIEHUIO TPAEKTOPHUU JIBU-
JKEHUs, «YCUJIUIO COIPOTHUBJIEHUA», CJIEKEHHIO 3a
npixanveM. [Ipu ymepeHHBIX KOTHUTHUBHBIX Hapy-
IIEHUAX UCIIOJIB3YIOTCS KOPOTKUE, YETKIE BepOasb-
Hble UHCTPYKIIUH. VICKITIOUAIOTCSA CJIOKHBIE M€eJTUTA-
TUBHbIEe KOMIIOHEHTBbI. PeKoMeH/I0BaHO IpHUMeHe-
HUe 3pUTEIbHON /IEeMOHCTpPAIUU [IBIDKEHUS U
MIOIIIarOBOE IIOBTOPEHHUE.

dransl 5 1 6 HallpaBJIeHBI Ha MTOCIEI0BATEIBHOE
BKJIIOUEHHE U aKI[€HTYaIN3alHI0 aKI[eHTYaIlUIO Cer-
MEHTOB BEPXHEH WM HUKHEN KOHEUHOCTH, a TAKIKe
UHTETPAIUIO B BBIIOJIHAEMbIe KOMIJIEKCHI IICUXOPe-
TYJISATOPHBIX 3JIEMEHTOB, HAIPUMep TaKHX, Kak
OCO3HAHHBIA KOHTPOJIb MBIIIEYHOTO HaIPSKEHUS
(c axIeHTOM Ha €ro CHUKEHUE), HCIOJIb30BAHUE
IIPOCTBIX JBIXaTeJIPHBIX IATTEPHOB (3aMeJJIeHHOE,
PUTMHUYHOE JIbIXaHUE), IPU HEOOXOIMMOCTH — CHH-
XPOHHU3AUUA C JABUKEHUEM. /[ONOJHUTENBHO HPU-
MEHSIOTCS 3JIEMEHTHI SMOITMOHATIBHON caMOpeTyJis-
[IMH, OCTUTAeMbIE 32 CUEeT KOHTPOJISA TeMIIa, pUTMa
U KOHIIEHTpalluu BHUMaHUA. BMmecre ¢ TeM IieJIbi0
BKJIIOUEHUS IICUXOPETY/IATOPHBIX 2JIEMEHTOB BBICTY-
[aeT CHUKEHUE MBIIIEYHOTO HANPSIKEHUS U Tpe-

contraindications in patients). In the main group, in
addition to conventional therapeutic exercises, a
number of Tai Chi and Qigong (Zhang Zhuang) exer-
cises were used according to the algorithm. Exercise
classes in both groups were 5 days a week, duration
of the class was 30 min. The duration of the medical
rehabilitation course averaged 16,25 + 4,64 days in
the main group and 16,10 + 3,09 days — in the con-
trol group. Functional status of patients was assessed
at baseline and after the rehabilitation using the
Fugl-Meyer Assessment, hand-grip dynamometry,
and MoCA test.

Upon completion of the rehabilitation, positive
dynamics were noted in both groups: the increase in
the Fugl-Meyer scores in the main group was
3,0 points (5,35%), in the control group — 2 points
(3,6%) (p < 0,01). The difference between the main
and control groups by the increase in hand-grip
dynamometry scores was 2,35 daN (10,67%) and
0,88 daN (4%) (p < 0,05), in the MoCA scores — 0,42
(2%) and 0,74 (3,38%), respectively (p < 0,05). The
clinical testing performed was illustrative in nature
and was not aimed at assessment of the statistically
significant effectiveness of using Tai Chi and Qigong
exercises in the rehabilitation of post-stroke patients.
At the same time, the dynamics recorded are consis-
tent with the results of other, larger scale studies
with longer courses and the participation of profes-
sional instructors in traditional Chinese mind-body
practices [38—40]. The preliminary and illustrative
results obtained confirm the fundamental feasibility
of the proposed algorithm by reducing variability
and standardizing the application of the neuromotor
exercises in clinical practice.

CONCLUSION

Findings from our study allows to draw the fol-
lowing conclusions:

1. Tai Chi and Qigong, in their basic characteris-
tics, can be considered as forms of neuromotor exer-
cises, since they combine complex motor activity
with high-level cognitive and sensorimotor involve-
ment and demonstrate potential of effectiveness in
the context of medical rehabilitation.

2. The proposed conceptual model of step-by-
step neuromotor activation makes it possible to bring
structure to the process of voluntary movement
recovery through the sequential involvement of cog-
nitive, sensory and motor components and provides
a theoretical justification for the use of traditional
mind-body practices in neurorehabilitation.

3. The proposed algorithm for applying tradi-
tional mind-body movement practices (Tai Chi,
Qigong) represents a method for systematization of
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BOKHOCTH, 2 He OCBOEHUE, HAIIpUMeD, AbIXaTeJIbHBIX
TeXHUK KaK CaMOCTOATEJIbHOIO dJIeMeHTa.

Ha srame 7 nmpousBojuTcsa JUHAMHUYECKAS KOP-
PeKLUA U IIPOTpeccus BBIIOJIHAEMBIX YIIpaKHEHUH
KOMILJIEeKCa.

IINJIOTHOE UCCJIEJJOBAHUE
I10 AIIPOBAITIHU AJITOPUTMA
AJIATITAIIMU YIIPAYKHEHUI
TAUII3UIIOAHDb U IITUTYH

I XJIMHUYECKON ampobanuu pa3paboTaHHOTO
QJITOPUTMA TIPOBEJEHO ITUJIOTHOE HUCCJIEJOBAaHUE C
yJacTueM 46 NanueHToB (74 % My»X4UH U 26 % KeH-
[I[WH; CPETHUH BO3pacT — 61,9 + 8,3 rosa), Hax0[UB-
IIUXCA Ha CTAI[MOHAPHOM JTare peabUIuTaAIH
MMAIIIEHTOB B PAHHEM U IO3HEM BOCCTAHOBUTEIIb-
HOM IIEPHUOIE TTOCJIE TIEPEHECEHHOTO IepPeOpaTIbHOTO
WHCYJIbTA, HMMEBIIUX JABUTATeJIbHbIEe HaPYIIEHUS
JIETKOU WJTU YMEPEHHOH CTENeHN.

[TarmeHTOB CIy4yallHBIM 00pas3oM pacripeje-
JIUJIA B JIBE€ COIIOCTABHUMbIE T'PYIIHI IO 23 Yes. B
Kak/IoW. Bce manueHTHl MOJIyYasid MOJHBIH KOM-
IUIEKC MEIUIMHCKOW peabuIuTalui  COTJIACHO
npoTokosiaM MUHHCTEPCTBA 37 PaBOOXPaHEHUS
PecnyOsiuku Besapych 1o MeTUITMHCKOHN peabuiiu-
TAI[U¥ NAIIUEHTOB C HHCYJIHTOM, KOTOPBIN BKJIFOYA
B cebs1 METO/IBI JIeueOHOH PUBKYIBTYPHI, SProTepa-
nuu 1 dusnorepanuu (¢ yueToM UMEIONIUXCS TOKa-
3aHUA ¥ NPOTHUBOIOKA3aHUW Yy IAI[UEHTOB).
B ocHOBHO¥ TpyIine, B paMKax 3aHATHH JieueOHOM
(pUBKYIBTYPOU, NOMOJHUTETHHO MPUMEHSIIICS P
VIpOKHEHUH TAUTBUITI0AHb U ITUTYH (WKaH WKyaH)
COTJIACHO JITOPUTMY. 3aHATUS B 00enX TpyImax
IIPOXOJIVIN 5 JTHEH B HEZEJI0, AJTUTEIbHOCTD 3aHs-
THA COCTaBjsja 30 MHUH. IIpOIOJIKUTEIHLHOCTD
Kypca MeJUIIMHCKOH peabWINTAalluy COCTaBMJIA B
cpeqHeM 16,25 + 4,64 AHS B OCHOBHOU H
16,10 + 3,09 HA B KOHTPOJIbHOU rpymme. OneHKa
(DYHKIIMOHATBHOTO COCTOSIHUS TMAI[UEHTOB IPOBO-
JIMJIACH JI0 U TIOCJIe Kypca PeabuInTaii C UCIIOJTb-
30BaHMeM ImKaiabl Pyrim — Meliepa, mokasaTesei
KHCTeBOU nfuHaMoMeTpud u mkaabl MoCA.

[To 3aBepIieHNU Kypca peabUIUTAIUA B 0OeHX
rpyIIIax OTMEeYeHa IIOJIOKUTEJIbHAsA JUHAMHKA:
MIPUPOCT IoKasaresid no miane ®yrin — Meiiepa B
OCHOBHOH TpyIine coctaBuiI 3,0 6anmna (5,35 %), B
KOHTPOJIBHOU TrpymIie — 2 6ayuia (3,6 %) (p < 0,01).
Paznuna Mexx/1y OCHOBHOHN W KOHTPOJIBHOU IPYIIION
B IOKa3aTeJIsIX MMPUPOCTA TI0 KUCTEBOU JHHAMOMeE-
Tpum cocraBuia 2,35 naH (10,67 %) u 0,88 maH
(4 %) (p < 0,05), B MoKazaTeJsax 1o mkaae MoCA —
0,42 (2 %) m 0,74 (3,38 %) COOTBETCTBEHHO
(p < 0,05). IIpoBenenHas ampobaIys HOCKIIA UILTIO-

neuromotor exercises aimed at their clinical opera-
tionalization, standardization, and adaptation to the
patient’s functional status. The algorithm enables a
tailored approach and the practical applicability of
this approach in medical rehabilitation and provides
a basis for further study of the effectiveness of these
practices.

4. The use of the model and algorithm creates a
methodological basis for the integration of Tai Chi
and Qigong into modern active rehabilitation pro-
grams and can be considered as a promising direc-
tion for further clinical research.
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CTPaTUBHBIA XapaKTep U He ObLIa HaIlpaBJjeHAa Ha
OIIEHKY CTaTHCTUYECKU 3HAYUMOU 3 GEKTUBHOCTH
MPUMEHEHUs] 3JIEMEHTOB TaUIBUII0aHb U IUTYH B
peabwInTally TANHEHTOB II0CJIE IIEPEHECEHHOTO
WHCYyJIbTa. BMecre ¢ TeM 3aduKCHpOBaHHAs JTUHA-
MHKa COOTHOCUTCSI C pe3yJIbTaTaMH JPYyTrux, bosee
MacIITabHBIX HCCIeJOBAaHUN C 0osiee MPOAOJIKH-
TEeJIbHBIMHM KypcaMU U TIPHUBJIEUeHHEM Mpodeccro-
HaJIbHBIX WHCTPYKTOPOB IO TPAAUITMOHHBIM KHATAM-
CKUM PEKpPEAIMOHHBIM IpakTukam [38—40]. [Tomy-
YeHHbIE MpPeJBApUTEIbHbIE U HWJIITIOCTPATUBHbIE
pe3yJIbTaThl MOATBEPIKAAIOT JIUIIb MMPUHIUITHATb-
HYIO PeajIu3yeMOCTb MPEJIJIOKEHHOTO aJITOPUTMA 3a
CUeT CHHUJKEeHHWs BapuabesIbHOCTH U CTaHapTH3a-
MU TIPUMEHEHUs TPEeJCTaBJIEHHBIX HEHPOMOTOP-
HBIX yIIPAKHEHUW B KJIMHUYECKON ITPAKTHKE.

3AK/IIOYEHUE

ITpoBezieHHOE HICC/IEIOBAHIIE ITO3BOJIAET C/I€IATh
CJIeIYIOIIHE BBIBOZIBL:

1. Ta#inauIroans ¥ OUTYH IO CBOUM OCHOBHBIM
XapaKTePUCTHKAM MOTYT PacCMaTpUBATHCSI KAk
¢GOopMBI HEHPOMOTOPHBIX YIPAKHEHUH, MTOCKOJIBKY
COYETAIOT KOOPIMHAIMOHHO CJIOXKHYIO JIBUTATEJIb-
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HyI0 aKTHBHOCTh C BBIDQKEHHOW KOTHUTHUBHOU H
CEHCOMOTOPHOU BOBJIEYEHHOCTHIO U JIEMOHCTPH-
pyroT noreHnuan 3¢¢GeKTUBHOCTA B PaMKax Meu-
IIMHCKOU peabuTuTaIIH.

2. [IpeayoskeHHAsA KOHIENTYaJIbHASA MOJIENTH TT03-
TalTHO HEUPOMOTOPHOU AaKTHBAIlUU II03BOJISAET
CTPYKTYPHUPOBATH MPOIECC BOCCTAHOBJIEHUS ITPOMU3-
BOJIBHOTO JIBIDKEHHSI 4Yepe3 II0CJIE/I0BATEIbHOE
BOBJI€UEHE€ KOTHUTUBHBIX, CECHCOPHBIX 1 MOTOPHBIX
KOMITOHEHTOB U 00€eCIieYnBaeT TeopeTuueckoe 000-
CHOBaHWE MPUMEHEHUS TPAJAUIMOHHBIX pEeKpeary-
OHHBIX PAKTUK B HEHPOpPeaOUIUTAIINH.

3. IIpesyiokeHHBIN AITOPUTM IIPUMEHEHUs Tpa-
JIUITAOHHBIX PEKPEAMOHHBIX MTPAKTUK (TaNTBHITIO-
aHb, IUTYH) MPECTABJISIET CIIOCO0 CHCTEMATU3AIINH
HEWPOMOTOPHBIX YIIPa*KHEHUW, HATIPABJIEHHBIN Ha
WX KJIMHUYECKYIO OIlepallMOHATU3AINI0, CTaHaap-
TU3AIUIO U aJIalITAIUIO0 K (YHKIIMOHAIIBHOMY COCTO-
SHUIO TanueHTa. Vcrmosipb3oBaHue ajroputMa obe-
CIIEYMBAET BO3MOXKHOCTh WHIUBHUAYAJIBHOTO IIO/I-
X0Zla W TPAKTUYEeCKOM MIPUMEHUMOCTU JIaHHOTO
HaIpaBJIEeHUs B CHCTEMe MEeIUITUHCKON peabuinTa-
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TeyeHue nIeMUUYECKOTO HHCYJIbTA HeyTOquHHOﬁ ITNOJI0IrNM1
Y MOJOABIX ITAIIMECHTOB C O KHPCHMNEM

M.C. ITonomapeBa® 2, JI.A. Illenankepuu® 2, K.B. Pepux®2, A.B. 3aTbIHKO'

I'bY3 HCO «I'ocyoapcmeennas Hogocubupckas obaacmuasn kaunuveckas boavHuya», Hosocubupck, Poccus
2@I'6OY BO «Hosocubupckuil 2ocyoapcmeeHHblil meduuuHckuil yHusepcumem», Hosocubupck, Poccus

AHHOTAITUA

BBegenue. Umemuueckuii HHCYIbT (M) y MOJIOJBIX JIUI, WJIU «IIPEK/IEBPEMEHHBIN HHCYJIBT», IPHOOPETAET BCE
0OJIBIIYI0 3BHAYUMOCTh B CBSI3U C POCTOM 3200JIEBAEMOCTU U BBICOKOH JIOJIEN MAIUEHTOB C HEYTOYHEHHON 3THOJIOTHEH
(HD). OxupeHue, MIMPOKO PACIPOCTPAaHEHHAsI B HACTOSAIIEE BPEMsS MATOJIOTHS M KJIIOUEBOH (haKTOP PUCKA CepeuHO-
COCYZTUCTBHIX 32060JI€BaHU, BO3MOKHO, yCyTry0ssieT Teuenue U

IT e 1 b . OreHKA HEBPOJIOTHYECKOTO /Ie(PUITATA, TSIKECTH TEUEHHUS U CTENIEHU WHBAJIU/IU3AINN B OCTPEUIIIEM U OCTPOM
nieprosax IV HO y nmaiieHTOB MOJIOZIOTO BO3pACTa B 3aBUCUMOCTH OT HAJTUYHsI/OTCYTCTBUS OKUPEHHUS.
MaTepuans u MeToOJbl. I[IpocnekTUBHOE Hcc/Ie0BaHNE BKIIIOUAJIO JIBE IPYIIIbI HanueHToB ¢ I HI B Bo3-
pacre 18—50 JIET: OCHOBHYIO — 34 INanueHTa ¢ oxkupeHueM (uHaekc macesl tesa (MIMT) >30,0 kr/M?) u rpynmy cpaBHe-
Hus — 32 nanuenTa 6e3 oxxupenus (UMT 18,5—-24,9 kr/m?). OlleHUBaINCh KINHUYECKUE, AaHTPOITOMETPUUECKIE U IEMO-
rpaduueckue mapameTpbl. OYHKIMOHAIBHBIA CTATyC OIEHUBAJICS MO0 MOAUMHUIMpPOBAHHOU InKase PankuHa (mRS),
HEBPOJIOTUYECKHUH /IeUINT — 110 IKaJIe HHCYIbTa HanumoHaapHOro HHCTUTYTA 3ipaBooxpanenus (NITHSS).
PesynabTartsl. IIpu aHamu3e HEBPOJIOTMUECKOW CUMIITOMATUKUA B OCTPEHIIUN MEPUOJ WHCYJIBTA CTATHCTUYECKH
3HAYUMBIX PA3JIMYUN MEXK/y TPYIIIIaMU BBISBJIEHO He ObLIO0, 32 UCKJIIOUEHHEM CY/IOPOKHOTO CHHIPOMA B /1e0I0TE, KOTO-
PpbIi HAbJIIO/IAJICA TOJIBKO y TIAIUEHTOB ¢ O3KuUpeHueM (11,76 %, p = 0,045). TskecTb TeueHus 3a00sieBaHusA (OLEHKA 110
NIHSS) okazayiach JOCTOBEDHO BBIIIE B TPYIIIE C OXXKMPEHHEM KaK Ha MOMEHT mocTyiuleHus (7,26 + 1,62 IpOTHUB
5,68 + 3,89 Gasia, p = 0,04), Tak ¥ Ha 21-€ + 5 cyT (2,71 + 2,1 IPOTHUB 1,81 + 1,35 6asia, p = 0,043). OxHako paHHue QyHK-
MOHAJIbHBIE UCXO/IbI (OIleHKa 10 MRS) K 21-M + 5 CyT He MPOIEeMOHCTPUPOBAIN 3HAUUMBIX PABJTHUHN MEXK/IY TPYIIaMU
(1,91 + 1,4 IpoTHB 1,47 + 1,2 6asa, p = 0,2).

3akKJy04YeHUe. VHCYIBTYMOJOABIX HAIUEHTOB C O3KMPEHUEM IIPOTEKAET TSIKEJIee, BEPOSTHO, B CBS3HU C BJIMSTHUEM
JTUCPYHKITMOHATIBHOH KUPOBOU TKAHH, CIIOCOOCTBYIOIIEH PA3BUTHIO CUCTEMHOTO BOCIIAJIEHUSA U METaDOJIMUECKHUX HApy-
IIeHUH.

Knaoueenle c106a: KpUNITOTEHHBIN HHCYJIBT, O’KHPEHHNE, MOJIOJION BO3PACT, TAKECTh TeYEHU, UCXO/IbI.

OoO0pasden murupoBaHus#Aa: [lonomapesa M.C., lllenankesuy JI.A., Pepux K.B., 3aTsiako A.B. Teuenue ure-
MHY€ECKOTO HHCYJIbTa HEYyTOYHEHHON STHOJIOTHH ¥ MOJIO/IBIX IAIIMEHTOB ¢ oxkupenueM // Journal of Siberian Medical
Sciences. 2026;10(2):36-47. DOI: 10.31549/2542-1174-2026-10-2-36-47

The course of cryptogenic ischemic stroke in young adults with obesity
M.S. Ponomareva®*2, L.A. Shchepankevich®2, K.V. Rerikh*2, A.V. Zatynko*

1State Novosibirsk Regional Clinical Hospital, Novosibirsk, Russia
2Novosibirsk State Medical University, Novosibirsk, Russia

ABSTRACT

Introduction. Ischemicstroke (IS)inyoung adults, or premature stroke, is becoming increasingly significant due
to its rising incidence and the high proportion of patients with unspecified etiology (UE). Obesity, a currently widespread
pathology and a key risk factor for cardiovascular diseases, may exacerbate the course of IS.
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Aim. Th e assessment of neurological deficit, severity, and the degree of disability in the hyperacute and acute phases
of IS of UE, i.e. cryptogenic stroke, in young patients based on the presence or absence of obesity.

Materials and methods. Theprospective study included two groups of patients with cryptogenic IS, aged
18—50 years: the main group of 34 patients with obesity (body mass index (BMI) >30,0 kg/m?) and the comparison group
of 32 patients without obesity (BMI 18,5—24,9 kg/m?). Clinical, anthropometric, and demographic parameters were
assessed. Functional status was evaluated using the modified Rankin Scale (mRS), and neurological deficit — using the
National Institutes of Health Stroke Scale (NIHSS).

R esults. Theanalysis of neurological symptoms in the hyperacute phase of stroke revealed no statistically significant
differences between the groups, except for seizure syndrome at the onset, which was observed only in obese patients
(11,76%, p = 0,045). The severity of the disease (assessed by the NIHSS) was significantly higher in the obesity group both
at admission (7,26 + 1,62 vs. 5,68 + 3,89; p = 0,04) and on day 21 + 5 (2,71 + 2,1 vs. 1,81 + 1,35; p = 0,043). However, the
early functional outcomes (assessed by the mRS) by day 21 + 5 showed no significant differences between the groups
(1,91 £ 1,4 vs. 1,47 £ 1,2; p = 0,2).

Conclusion. Strokeinyoung obese patients is characterized by a more severe course, likely due to the influence of
dysfunctional adipose tissue, which contributes to development of systemic inflammation and metabolic disorders.
Keywords: cryptogenic stroke, obesity, young age, severity of the course, outcomes.
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BBEJIEHUE

OcTtpble HapyllIeHHUsT MO3TOBOTO KpoBooOpalie-
ausa (OHMK) ocraroTcst oTHOHW U3 BeAYIUX TPUIUH
cMepTHOocTH B Mupe [1]. B Hacrosiee Bpemsi He
BBI3BIBAET COMHEHUI OTATOINAIOIINKN BKJIAJ TaKUX
(dakToOpoB, KaK aprepuaabHas THIEPTOHUI, caxap-
HBI TuabeT, KypeHue, UCTUIIOTIPOTEUHEMHUS, OXKHU-
peHue u Jip., B OOIIUN PHUCK Pa3BUTUSI WHCYJIbTA.
YkazanHbIe (GAKTOPBI CIIOCOOCTBYIOT OOJIEe pAaHHEMY
BO3HUKHOBEHUIO 3a00jIeBaHUs, €r0 OBICTPOMY IIPO-
IPECCUPOBAHUIO U TTOBBIIIIEHHOMY PUCKY CEPbE3HBIX
OCJIOKHEHUH [2].

Ha done cHMKEHHS CTaHJAPTU3UPOBAHHBIX I10
BO3pAacTy MoKazaTesiel 3a0071eBaeMOCTH UHCYJIbTOM
OTMEYAaeTcst POCT COCYAUCTHIX KaTacTpod CPEIH JIHI]
MOJIOKE 70 JIET — Ha 22 % I10 pacIpOCTPAaHEHHOCTH
U Ha 15 % 10 3a6071€BaeMOCTH [3, 4]. MimeMmuuecKkuit
uHCyAbT (M) mepecraeT OBITH HMCKIIOUHUTETHHO
BO3PAcCT-3aBUCUMOU ATOJIOTHEH.

B surepaType TEpMHHBI «PaHHHH WHCYJIBT» U
«HHCYJIBT y MOJIOJIbIX» YaCTO HCIIOJIB3YIOTCSI Kak
CHHOHUMBI, YTO 00YCIOBJIEHO OTCYTCTBHEM UETKOTO
OTIpeZIENIEHUsT «IPEKAEBPEMEHHOTO UHCYIbTa» [5].
«IIpexieBpeMeHHbIE WHCYJIBTHI» OKA3bIBAIOT 3HA-
YUTEJIbHOE COIMAJIbHOE BO3JIENICTBUE, COKpaIlas
MIPOAYKTUBHBIE TO/BI JKU3HU U MOBBIIIIAS PUCK JTOJI-
TOCPOYHBIX OCJIOKHEHUU, B TOM YHCJIE IMOBTOPHBIX
1epebpoBacKyIsIpHbIX cobbITHI [3]. KpoMme Toro, He
CYIIIECTBYET €JUHOTO TIOJX0Za K OIpeeeHUI0
«MOJIOZIOTO» BO3pacTa: HUKHSA TPAaHHIA OOBIYHO

INTRODUCTION

Acute cerebrovascular accidents (ACVA) remain
one of the leading causes of mortality worldwide [1].
Currently, there is no doubt of the aggravating con-
tribution of such factors as arterial hypertension,
diabetes mellitus, smoking, dyslipoproteinemia,
obesity, etc. to the overall risk of stroke. These fac-
tors contribute to the earlier onset of the disease, its
rapid progression, and an increased risk of severe
complications [2].

Amid declining age-adjusted stroke incidence
rates, an increase in vascular events among individu-
als under 70 years of age by 22% in prevalence and
by 15% in incidence is noted [3, 4]. Ischemic stroke
(IS) is no longer an exclusively age-dependent condi-
tion.

In the literature, the terms “early stroke” and
“stroke in young patients” are often used inter-
changeably, due to the lack of the clear definition of
the term “premature stroke” [5]. Premature strokes
have a significant social impact, reducing the pro-
ductive life years and increasing the risk of long-term
complications, including recurrent cerebrovascular
events [3]. Furthermore, there is no unified approach
to defining young age: the lower limit is typically 18
years, while the upper one ranges from 45 to 55
years, with the most common cutoffs being 45 and 50
years.

The etiological spectrum of IS in young people is
broader and more heterogeneous than in the elderly,
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cocTaBJIsAeT 18 JIeT, a BepXH:As BapbUPYET OT 45 10 55
JieT, ¢ HauboJiee PacIpOCTPAHEHHBIMU ITOPOTOBBIMU
3HAYEHUSIMH B 45 U 50 JIET.

Atuosoruueckud crektp WM y Mo0abIX
Jiofielt mupe u 60J1ee HEOTHOPOIEH, YEM Y TTOXKHU-
JIBIX, 4TO TpebyeT OoJiee TIaTETHHOTO TUATHOCTH -
YeCKOTO [TOMCKA JIJIs BRISIBJIEHUSA IPUYKH U BbIOOpa
aJIeKBaTHOM BTOPUYHOU mpoduaaktuku [6]. Hau-
OoJsipIiasi TPYZHOCTh B BepUPUKANUU MPUIUH
OHMK cy1iecTByeT mpu UIIEMUUYECKOM XapaKTepe
OHMK (MH). B cBsA3u ¢ TeM, YTO B IIOCJIEAHIE
eCATIWIETUs CI0KUIIACh KOHIEMIUS TeTepPOTeH-
HOCTHU UHCYJIbTA, pa3paboTaHa cucTeEMAa KaTErOpHU-
3anuu noAtunoB MV, ocHOBaHHasA Ha 3THOJIO-
ruu — Trial of ORG 10172 in Acute Stroke Treatment
(TOAST). CorsiacHO MeXAYHAPOJHBIM KPUTEPHUIM
TOAST, BplaenAnT cienayoolue mnoaTunbsl WUN:
aTepoTpOMOOTHUECKUH, JTAKyHAPHBIH, KapAUOIM-
0OJIUYECKUH, UHCYJIBTHI B PE3yIbTaTe PEIKUX HUIIH
HeOOBIYHBIX NMPUYUH, a TaKKe B C/Iyyae HEBO3-
MOKHOCTHU OIpefiejieHus clenuduueckoll mnpu-
YUHBI — UHCYJIBT HEYTOUYHEHHOU 3THosoruu (HI),
WJIN KPUNITOTEHHBIN UHCYIbT. OHAKO B Psijie CIIy-
YyaeB BBIABJIEHHBbIE (AKTOPHI COCYUCTOTO PHCKA
He YKJIQABIBAIOTCSA B PAMKU TPAJAULINOHHO paspa-
OOTaHHBIX KPUTEPUEB, U B pe3yJIbTaTe Kaaccudu-
Kauusa He M03BoJfAeT oTHecTU VI y KOHKPETHOTO
OOJIPHOTO K OIIpe/ieJIEHHOMY IaTOT€HEeTHIECKOMY
moaTumy [7].

B ¢BA3M ¢ connaibHO-9KOHOMUYECKUM POCTOM
U H3MEHEHHsAMH o0pa3a >XU3HU Bce OoJIblliee
YHCII0 MOJIOJIBIX JIIOJIEN TTOJIBEPTaIOTCH PUCKY BO3-
HUKHOBEHUSI ellle OJHOU CepPhe3HOU MPobIeMBI CO
3710poBbeM — okupeHus [8]. BucuepasbHoe 0xKu-
peHue, BIHAINEEe Ha paclpeiesieHue KUpa,
WUTpaeT KJIUYEBYIO POJIb B PA3BUTUH TpoMOo3a u
NU. MonynupyloT 3TO pacupejiejieHue MOJIOBbIe
TOPMOHBI: ¥ MY?KUKMH IpeobJiaziaeT BUCIEPATIbHOE
OTJIOJKEHHE KUPA, Y JKEHIIUH — IOJKOXKHOe [9].
JuchyHKIIUOHATbHAA JKUPOBasg TKaHb CIIOCO0-
CTBYyeT BOCHAJIEHHUIO, OKUCJIUTEJIHLHOMY CTpeccy
9HIOTETUATbHOU JTUCHYHKIMY, TOBBIIIAA BOC-
MIPUHUMYUBOCTH K TPOMOO3Y U BJIUASA HA CEP/IETHO-
COCYZIUCTBIE MCXOJIbl U Pa3BUTHE WHCYJIUHODPE3U-
creHTHOCTH [10]. IIpu cepAedHO-COCYAUCTHIX
3abosieBaHUAX JAUCHYHKIUSA IKUPOBOU TKAHH
SIBJIAETCSA PelalomuM (PaKTOPOM IMOBBIINIEHHOTO
pucka Tpom603a, a BUCIEPATBbHOE 0KUPEHUE BJIU-
det Ha puck 1UU.

[Toka ocraeTcsi HESCHBIM, KAKUM 00pa30M OKHU-
peHue BiausderT Ha TeueHne MM HO y manueHTOB
MOJIOZIOTO Bo3pacTta. II0CKOJIbKY 3TOT BOIIPOC OCTa-
€TCsI OTKPBITBIM, Mbl 3aIUIAHUPOBAIU U IIPOBEH
HacTosAllee KINHUYeCKOoe UCCIelOBaHue.

necessitating more accurate diagnostics to identify
causes and select appropriate secondary preven-
tion [6]. The greatest difficulty in verifying the causes
of ACVA is characteristic of IS. Due to the fact that
the concept of stroke heterogeneity has emerged in
recent decades, an etiology-based system of IS sub-
types has been developed — the Trial of ORG 10172 in
Acute Stroke Treatment (TOAST). According to the
international TOAST criteria, the following IS sub-
types are distinguished: large-artery atherosclerosis,
small-vessel occlusion (lacunar), cardioembolism,
stroke of other determined etiology, and, in cases
where a specific cause cannot be determined, stroke
of unspecified etiology (UE), i.e. cryptogenic stroke.
However, in some cases, the identified vascular risk
factors do not fit within the framework of conven-
tional criteria, and as a result, the classification does
not allow for the assignment of IS in an individual
patient to a specific pathogenetic subtype [7].

Due to socio-economic growth and lifestyle
changes, an increasing number of young people are
at risk of developing another major health problem —
obesity [8]. Visceral obesity, which affects fat distri-
bution, plays a key role in the development of throm-
bosis and IS. Sex hormones modulate this distribu-
tion: visceral fat deposition predominates in men,
while subcutaneous fat deposition — in women [9].
Adipose tissue dysfunction contributes to inflamma-
tion, oxidative stress, and endothelial dysfunction,
increasing susceptibility to thrombosis and affecting
cardiovascular outcomes and insulin resistance [10].
In cardiovascular diseases, adipose tissue dysfunc-
tion is the crucial factor in the increased risk of
thrombosis, and visceral obesity, in turn, puts at
risk of IS.

It is not yet clear how obesity influences the
course of cryptogenic IS in young adults. Since this
question remains unresolved, we have designed and
performed the present clinical study.

AIM OF THE RESEARCH

The assessment of neurological deficit in the
hyperacute and acute phases of cryptogenic IS in
young patients depending on the presence/absence
of obesity.

MATERIALS AND METHODS

In our prospective study the neurological status
and severity of the disease were assessed in patients
aged 18-50 years with IS and hospitalized to the
Regional Vascular Center No. 2 (State Novosibirsk
Regional Clinical Hospital) in 2022—2025.

Inclusion criteria: patients’ age at admission from
18 to 50 years; diagnosis of cerebral infarction,
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ITEJIb UCCJIEJIOBAHUSA

O1eHKa HEBPOJIOTUUECKOTO IeUITNTa B OCTPei-
mreM u octpoM nepuozax M H3 y manineHTOB MOJIO-
JIOTO BO3pAcTa B 3aBUCHMOCTU OT HAJIWYHUS/OTCYT-
CTBUA OKUPEHU.

MATEPUVAJIBI 1 METO/IbI

B pamkax mpoBeIeHHOTO ITPOCIIEKTUBHOTO UCCTIe-
JIOBAHUS OIEHUBAJIHNCh HEBPOJIOTUYECKUH CTaTyC,
TsKECTb TeueHus 3ab0yieBaHus y manueHTos ¢ I B
Bo3pacte 18—50 JIeT, TOCITUTATU3UPOBAHHBIX B PETH-
OHAJIBHBIN COCYAMCTHIN IeHTp NO 2 T'ocyzmapcTBeH-
Hoii HoBocuOUpCKON 06JIaCTHOM —KJIMHUYECKOH
OOJIBHUIIBI B 2022—2025 IT.

Kpurtepuu BKJIIOYEHHs: BO3PACT MAI[MEHTOB Ha
MOMEHT IOCTYIUIEHUsI OT 18 710 50 JIeT BKJIIYHU-
TEJIbHO; YCTAHOBJIEHHBI W TIOATBEPIKJAEHHBIA Ha
OCHOBAaHWHU KJIMHHUYECKUX JAHHBIX U PE3YJIbTAaTOB
kommbioTepHoii Tomorpaduu (KT), u/umu KT-aH-
ruorpaduu, U/ MarHUTHO-PE30HAHCHOU TOMO-
rpaduu roJoBHOTO MO3ra Iuario3 « MHGapKT Mo3ra
HeyTOUHeHHBIH» (163.9).

Kputepuu UCKIIOUEHUsA: YCTAHOBJIEHHBIE U IO/~
TBEPIKIEHHbIE BHYTPHYEPEIHbIE KPOBOUIIUIHUI
J1I060# 3THOJIOTHY; MOBTOPHBIM WI; mM30bITOUHAA
macca tema (MMT 25,0-30,0 Kr/m?); BEHO3HBIH
TpoM603; Bo3pacT AebioTa cTapiie 50 JIET; YCTAHOB-
nenHasa stuonorusa MU no kimaccudurarum TOAST
win Stop Stroke Study (SSS)-TOAST; nHamuume
OCTPOTO HJIK XPOHHUYECKOro HHGPEKIIHOHHOTO 3200~
JIeBaHUs HAa MOMEHT TOCIHUTAIU3AIlUM; CaXapHBIH
nuaober.

Bcem mnanueHTaM MPOBOAMIACH KOMILJIEKCHAS
MeJTUKaMeHTO3Hasl TepaIus B COOTBETCTBUU C JIeH-
CTBYIOIIUMH  KJIMHUYECKUMHU PEKOMEeHIaIusIMHU
2024 T.

[ManuenTo ¢ U1 HI (n = 66) pa3aenwin Ha Be
TPYIIIIBI COTJIACHO CJIEAYIONUM KPUTEPUAM:

OcHoBHas rpymmna — [: 34 mammeHTa ¢ OXKUpe-
HueM (uHaekce Maccsl Tesia (MMT) = 30,0 kr/m?).

I'pynmna cpaBHenus — II: 32 manuenra ¢ U 6e3
oxxupenus (MMT ot 18,5 10 24,9 kr/m?).

JluzaiiH uccyieJoBaHus MPEJCTaBJIeH Ha PUC. 1.

15 KaK704 rpyIIIbl IPOBEJIeH aHAIU3 JIeMorpa-
(pryeckux JaHHBIX, AHTPOITIOMETPUUECKUX IIOKA3aTe-
sei (poct, macca tena, UMT); Hajinuus IPpU3HAKOB
arepockyieposa 006J1acTH OOIel COHHOW W BHYTPEH-
HEW COHHOH apTepUi WM TeMOJUHAMUYECKOTO 3Ha-
YUMOTO CTeHO3a 10 /IaHHBIM YJIBTPa3BYKOBOM
mommieporpaduu  GpaxuonedaTbHBIX — apTEpUU.
OYHKIMOHAIBHBIN CTATYC MAIIEHTOB, yDOBEHD HHBA-
auansanuu (CaMOCTOSITEPHOCTh U TOTPEOHOCTH B
TIOMOIIIY B MOBCEAHEBHOH JKU3HU IMAIlUEHTA) OlleHU-
BaJICS € ITIOMOIIIBIO MOAU(DUITMPOBAHHOI IIIKATBI PoH-

unspecified (163.9) verified via clinical data and
results of computed tomography (CT) and/or CT
angiography, and/or brain magnetic resonance
imaging.

Exclusion criteria: verified intracranial hemor-
rhages of any etiology; recurrent IS; overweight
(BMI 25,0-30,0 kg/m?); venous thrombosis; age
at onset over 50 years; etiology of IS established
according to the TOAST or Stop Stroke Study
(SSS)-TOAST classification; acute or chronic infec-
tious disease at the time of hospitalization; diabe-
tes mellitus.

All patients received comprehensive pharmaco-
logical therapy in accordance with the current clini-
cal guidelines of 2024.

Patients with cryptogenic IS (n = 66) were divided
into two groups according to the following criteria:

Main group (I): 34 patients with obesity (body
mass index (BMI) = 30,0 kg/m?).

Comparison group (II): 32 IS patients without
obesity (BMI from 18,5 to 24,9 kg/m?).

The study design is presented in Fig. 1.

For each group, we analyzed demographic and
anthropometric (height, body weight, BMI) data;
signs of atherosclerosis in the common and internal
carotid arteries or hemodynamically significant ste-
nosis according to Doppler ultrasound of the bra-
chiocephalic arteries. The functional status of
patients, the level of disability (independence and
need for assistance in daily life) was assessed using
the modified Rankin Scale (mRS) on day 21 + 5 (V2)
from the time of the IS onset. The National Institutes
of Health Stroke Scale (NIHSS) was used to assess
patients with neurological deficit at admission (V1)
and on day 21 + 5 (V2).

Statistical analysis was performed using Prism
software (version 10). Data are presented as the
arithmetic mean (M) and standard deviation (SD).
For normally distributed data, the Pearson’s test was
used; for non-normally distributed data, the Spear-
man’s rank correlation coefficient was calculated.
Comparison of two groups according to a quantita-
tive variable with normally distributed data was per-
formed using the modified Student’s t-test (Welch’s
t-test). To compare qualitative variables, the ¥ test
was used. Differences were considered statistically
significant at p < 0,05.

RESULTS

The study included 66 patients with cryptogenic
IS, 38 (57,6%) men and 28 (42,4%) women. The
mean age of patients at the time of stroke onset was
40,91 + 7,7 years. The characteristics of the patients
are presented in Table 1.
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[Marmentsr ¢ U 18-50 net (n = 274)
Patients with IS aged 18-50 years (n = 274)

[Tanments! ¢ UM HeyTOUHEHHOM 3THOIOTUI
18-50 net (n = 66)
Patients with cryptogenic IS aged
18-50 years (n = 66)

\

OcHoBHas rpynmna — |

\

I'pynna cpaBHenus — 11

HMT > 30,0 xr/m’ UMT or 18,5 1o 24,9 kr/m’
Main group (I) Comparison group (II) BMI
BMI > 30,0 kg/m’ from 18,5 to 24,9 kg/m’

HckmoueHsl:

1. IToBropHslit UU (n = 12)

2. YeranosnenHas stuonorust U mo kinaccudukanym
TOAST wniu SSS-TOAST (n = 156)

3. U36biTounas macca Tesna (MMT ot 25,0 1o 30,0 kr/m’)
(n=32)

4. Hanu4ue oCTporo Mk XpOHUYECKOTO HH(EKIIMOHHOTO
3200JIeBaHMsI HA MOMEHT TOCIIUTAIN3aIUH (1 = 5)

5. CaxapHblii iuaber (n = 2)

6. Otka3 ot yuactus (n = 1)

Excluded:

1. Recurrent IS (n = 12)

2. Etiology of IS established according to the TOAST

or SSS-TOAST classification (z = 156)

3. Overweight (BMI from 22,0 to 30,0 kg/m’) (n = 32)
4. Acute or chronic infectious disease at the time

of hospitalization (n = 5)

5. Diabetes mellitus (n = 2)

6. Refusal to participate (n = 1)

Puc. 1. Tuzaiin uccinenopanus (MU — umemuyeckuii uHcyabT; UMT — WH/IEKC Macchl Tejia)
Fig. 1. The study design (IS — ischemic stroke; BMI — body mass index)

kuHa (mRS) Ha 21-e + 5 ¢yt (V2) or Hauanma WM.
IlIkana uaCcyspTa HallmOHAIBHOTO MHCTUTYTA 3/pa-
BooxpaHeHnus (NIHSS) ucronp3oBaiach Jiisi OIEHKH
MAleHTOB C HEBPOJIOTHYECKUM [IeDUITUTOM IIPH
noctymienuu (V1) u Ha 21-€ + 5 ¢yt (V2).

CraTHCTUYECKUN aHAJIU3 OCYIIECTBIISIIN C IIOMO-
b0 TMPOTPaMMHOTO o0ecrneueHuss Prism (Bep-
cusi 10). JlaHHbBIE TIPECTABIEHbI B BUJE CPETHETO
apudmernyeckoro (M) u CTaHZAPTHOTO OTKJIOHE-
Hus (SD). JIjia HOpMaJbHO pacipee/ieHHbIX JaH-
HBIX HCIIOJIb30BAJIM TecT IIupcoHa, JIsI HEHOP-
MaJIbHO pacIpe/ieJIEHHbBIX TaHHBIX MTPOBOJAUIIN Pac-
yeT KoabdUIMEHTa PAHTOBOH  KOPPEJANUU
Cnupmena. CpaBHeHHE [BYX TPYNI II0 KOJIMYe-
CTBEHHOMY ITOKa3aTeJII0 MPU HOPMaJIbHOM pacipe-
JIeJIEHUY TaHHBIX BBITOJIHSIH C IIOMOIIbI0 MOU(U-
nupoBaHHoro t-kputepus Cteiozenta (Yarua). s
CpaBHEHUS IMOKa3aTeJIel KaueCTBEHHBIX TPU3HAKOB
MpUMeHsIcA Kputepuit ¥2. CTaTUCTUUYECKH 3HAYH-
MBIMHU Pa3JINYHA CIUTAIIUCH IIPU P < 0,05.

PE3YJ/IBTATDI

B uccienoBanue BKIOUYEHBI 66 nanueHTos ¢ 11
HD. Cpenu uux 38 (57,6 %) myxuun u 28 (42,4 %)
skeHIUH. CpeTHUHA BO3PACT MAIlMUeHTOB HA MOMEHT
passutua U cocraBuia 40,91 + 7,7 roga. Xapakre-
pUCTHKA MAIMEHTOB HUCCJIETyEMbIX TPYIIII IIPECTaB-
JieHa B TabJI. 1.

CpenHuil BO3pacT NMAIMEHTOB B 00eHX rpyImax
He pasauyanca (42,0 roma TPOTUB 43,5 JIET,
p = 0,8706). B rpymrie ¢ oxkupeHueM peobiiaanu
JKEHIUHBI (52,94 %), TOorja Kak B TPYIIEe CpaBHE-
HUA — MY>X4YuHbBI (68,75 %), OHAKO pas3jIuyus He
JIOCTHTJIM CTATUCTUUECKOH 3HaunMocTH (p = 0,0871).

The mean age of patients in both groups did not
differ (42,0 years vs. 43,5 years, p = 0,8706). In the
obesity group, women predominated (52,94%),
whereas in the comparison group, men predomi-
nated (68,75%); however, the differences did not
achieve statistical significance (p = 0,0871).

The prevalence of smoking and alcohol consump-
tion showed no significant differences between the
groups (p = 0,0885 and p = 0,9999, respectively).
Systolic and diastolic blood pressure levels also did
not differ (p = 0,1414 and p = 0,331, respectively),
indicating that arterial hypertension was not a factor
influencing the differences between the groups. Ini-
tial atherosclerotic vascular wall changes were
detected in 55,8% of patients with obesity and in
46,8% of patients without obesity (p = 0,6225). Mea-
surement of hematocrit levels revealed no statistical
difference between the groups (43,65% vs. 44,2%,
p = 0,9365). Lesion in the vertebrobasilar arterial
system was more common in the obesity group
(41,2% vs. 21,8%), but the differences were not sta-
tistically significant (p = 0,1168). Lesion in the
carotid arterial system predominated in the compar-
ison group (78,2% vs. 58,8%, p = 0,1168).

Body weight and BMI significantly differed
between the groups (p < 0,0001), as might be
expected given the inclusion criteria.

The neurological symptoms of the examined
patients (Table 2) were caused by the involvement of
various functional systems. Disordered cranial nerve
innervation manifested as central facial palsy in
64,71% (n = 22) of patients in the main group and in
59,38% (n = 19) of patients in the comparison group.
Hemianopsia was diagnosed in 11,76% (n = 4) of
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Ta6smmua 1. XapakTepucTrKa NalMEHTOB C UIIEMUYECKUM HHCYJIbTOM HEYCTaHOBJIEHHON 3THOJIOTUU
Table 1. Characteristics of patients with cryptogenic ischemic stroke

I'pynna I: I'pynna II:
n WU HI u oxxupeHue HU H) 6e3 o:xupeHust
OKasaTeJu . - ) .
Indicators Group I: cryptogenicIS Group II: cryptogenicIS p
and obesity without obesity
(n=34) (n=32)
Jemorpaduueckre XxapaKTEPUCTUKH:
Demographics:
MyK4uHbI / men, % (n) 47,06 (16) 68,75 (22) 0,0871
JKeHIIUHBI / women, % (n) 52,94 (18) 31,25 (10)
BO3pacrT, JieT / age, years, Me (Q1-Q3) 42 (36,0-42,25) 43,5 (36,0-48,0) 0,8706
daxTops! pucka / Risk factors:
KypeHue / smoking, % (n) 41,2 (14) 53,2 (17) 0,0885
3J0ynoTpebsieHue ankoroseM / alcohol abuse, % (n) 14,7 (5) 12,5 (4) 0,9999
CAZl, MM pt. cT. / SBP, mm Hg, M + SD 135,9 +20,08 129,6 +16,9 0,1414
JAJ, MM pr. cT. / DBP, mm Hg, M + SD 87,2 + 14,02 84,31+11,9 0,331
aTepoCKJIepo3, HaYaIbHble U3MEHEeHUs COCYAUCTON 55,8 (19) 46,8 (15) 0,6225
creHku / atherosclerosis, initial vascular changes, % (n)
remaTokpuT / hematocrit, %, Me (Q1-Q3) 43,65 (39,93-47,0) 44,2 (37,53-47,05) 0,9365
CocyaucTblil 6acceiiH nopaXkeHust:
Localization of vascular lesion:
BBE / VB arterial system, % (n) 41,2 (14) 21,8(7) 0,1168
KapOoTHUAHBIN / carotid arterial system, % (n) 58,8 (20) 78,2 (25) 0,1168
AHTpOIOMeTpHUYeCKHe NOKa3aTeN 1
Anthropometrics:
Macca Tesa, Kr / body weight, kg, M + SD [min; max] 96,53 + 11,02 [80; 130] 67,44 + 8,14 [53; 85] <0,0001
WUMT, xr/m? / BMI, kg/m?, Me (Q1-Q3) 34,6 (31,2-37,2) 23,9 (21,0- 24,2) <0,0001

[IpumMevyaHnue.

WU H3 - nmemMuvyecKuil MHCYJIBT HeyCTaHOBJEHHOMU 3THo0ruKM; CAJl - cucTo/IMYecKoe apTepUabHOe JjaBeHue;

JA/l - nuacrosimyeckoe apTepuasnbHoe JaByieHue; BBB - BepTe6po6asusipHblil 6accelin; UMT - uHJeKc Macchl Tea.

Abbreviations:
body mass index.

PacripocTpaneHHOCTh KypeHUs U yIoTpeOIeHus
JIKOTOJIsI HEe MMeJia 3HAYUMBIX Pa3JIuuui MeXIY
rpynmmamMu (p = 0,0885 u p = 0,999 COOTBET-
CTBEHHO). YPOBHHU CHCTOJINYECKOTO U JUACTOIIIe-
CKOT'O apTepUaIbHOTO JABJIEHUs TaK)Ke He pasyiu-
vanauch (p = 0,1414 U p = 0,331 COOTBETCTBEHHO),
YTO YKa3blBaeT HA OTCYTCTBHE apTepUATbHOU
TUIIePTEH3WH KaK (HaKTOpPa, BJIUSIONIETO HA PA3In-
yus Mexzay rpynnaMu. HadanapHble aTepocKiepo-
TUYEeCKHe WU3MEHEHHs COCYIUCTON CTEHKU BBIAB-
JIeHB1 y 55,8 % MalineHTOB ¢ OKUpeHueM Uy 46,8 %
manueHToB 6e3 oxupenus (p = 0,6225). Ilpu
OIleHKEe YPOBHsI reMaTOKpPUTA He OBLIO BBIABIEHO
CTATUCTUYECKOW Ppa3HUIBI MEXAYy TIpyIIaMu
(43,65 potuB 44,2 %, p = 0,9365). IlopakeHue
BepTeOpobasmisspHOro OaccefiHa dYaime BCTpeda-
JIOCh B TPYIIIIE C OKUpeHueM (41,2 mpotus 21,8 %),
O/THAKO Pa3INyus He ObLIN CTATUCTUYECKU 3HATH-
mbIMH (p = 0,1168). IlopakeHre KapOTHIHOTO Oac-
celiHa mpeobJiaasio B IpyIine cpaBHeHu (78,2 mpo-
B 58,8 %, p = 0,1168).

IS - ischemic stroke; SBP - systolic blood pressure; DBP - diastolic blood pressure; VB - vertebrobasilar; BMI -

patients in the main group and in 12,5% (n = 4) of
patients in the comparison group. Dysphagia was
observed in 5,88% (n = 4) of patients in the main
group and in 3,13% (n = 1) of patients in the com-
parison group.

Pyramidal tract was involved with approximately
equal frequency in both groups — 58,82% (n = 20) of
patients in the main group and 81,25% (n = 26) of
patients in the comparison group.

Sensory impairment was identified in 29,41%
(n = 10) of patients in the main group and in 37,5%
(n =12) of patients in the comparison group, includ-
ing deep sensibility impairment. Vestibulocerebel-
lar symptoms and coordination disorders were
noted in 23,53% (n = 8) of patients in the main
group and in 21,88% (n = 7) of patients in the com-
parison group.

Cortical speech disorders were recorded in
29,41% (n = 10) of patients in the main group and
in 43,75% (n = 14) of patients in the comparison
group.
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Taﬁjmua 2. HpOﬂBJ’IEHI/Iﬂ HEBPOJIOTUYE€CKOT0 ,CLGQ)I/ILU/ITa y NallMeHTOB C HIIEeMUYE€CKHUM UHCYJIbTOM HeyTO‘{HeHHOﬁ

3THOJIOTUU B OCTPEUIINNA epuoj UHCYbTa, n (%)

Table 2. Manifestations of neurological deficit in patients with cryptogenic ischemic stroke in the hyperacute phase of stroke,

n (%)
I rpynna Il rpynma
l'l (MMT > 30,0 kr/m?) (MMT 18,5-24,9 xr/m?)
posiBJIeHUs
Mani . Group I Group II
anifestations

(BMI > 30,0 kg/m?)
n=34

(BMI 18,5-24,9 kg/m?)
n=32

Adazus / Aphasia

lemuanoncus / Hemianopsia

[lapes B3opa / Gaze palsy

[Tape3 MuMuueckoi MmyckysnaTypsbl / Facial palsy
JeBuanus s3pika / Tongue deviation

Jusaptpus / Dysarthria

Jucdarus / Dysphagia

[lupamujHble HapyweHus / Pyramidal tract lesions
Hapyumenue yyBcTBUTeNbHOCTH / Sensory disturbances
Koopaunatophsble Hapymenus / Coordination disorders

Hapyienue ¢yHKIMHM Ta30BbIX OPraHOB
Pelvic organ dysfunction

Cynoporu B fie6toTe / Seizure syndrome at onset
losioBHas 601k B ne6toTe / Headache at onset

Hapyuenue cosHaHus B ie6ioTe
Impaired consciousness at onset

[IcuxoMoTOpHOE BO36YX/eHNe B Zie6loTe
Psychomotor agitation at onset

TomHoTa 1 pBoTa B ie6ioTe / Nausea and vomiting at onset

10 (29,41) 14 (43,75) 0,2262
4 (11,76) 4 (12,50) 0,9271
6 (17,65) 3(9,38) 0,3277
22 (64,71) 19 (59,38) 0,655

6 (17,65) 3(9,38) 0,3277
12 (35,29) 15 (46,88) 0,3389
2 (5,88) 1(3,13) 0,5909
20 (58,82) 26 (81,25) 0,7847
10 (29,41) 12 (37,50) 0,4860
8 (23,53) 7 (21,88) 0,8727
0 (0,00) 2 (6,25) 0,1388
4 (11,76) 0 (0,00) 0,0453
8 (23,53) 3(9,38) 0,1231
6 (17,65) 6 (18,75) 0,9076
2 (5,88) 0 (0,00) 0,1635
4(11,76) 3(9,38) 0,7527

Macca Tesra u MUMT gocToBepHO OT/IMYAINCh
Mekay TpymnmnaMu (p < 0,0001), YTO OXKH/IJAeEMO B
CBSI3U C KPUTEPUAMU BKJIIOUEHHUS.

HeBposiormueckas cuMITroMaTHKa 00C/I€IOBaH-
HBIX TanueHTOB (Tabs. 2) oOyc/oBJ€HA MOpaKe-
HUEM Pa3JINYHbBIX (PYHKITMOHATBHBIX cucTeM. Hapy-
IIeHUs WHHEPBAIUHU, CBSA3aHHBIE C IOPAKEHHEM
YepenHbIX HEPBOB, IIPOSABJISAJINCH B BUJE IEHTPAJIb-
HOTO TIape3a MUMUUYECKOU MyCKyJIaTyphl ¥ 64,71 %
(n = 22) marUeHTOB B OCHOBHOMU TpyTIe Uy 59,38 %
(n = 19) B rpynne cpaBHeHHsA. ['eMuaHOIICUS /TUA-
THOCTUPOBaHa y 11,76 % (n = 4) malueHToB B OCHOB-
HOW rpymme uy 12,5 % (n = 4) B TpyIilie CpaBHEHHUS.
Hapymenuss rioranus Habmwojgammch y 5,88 %
(n = 4) maueHTOB B OCHOBHOM TpyIe u y 3,13 %
(n = 1) — B TpyImIIle cpaBHEHUS.

[TopaskeHue €O CTOPOHBI MUPAMUHOTO TPAKTa
BCTPEYINCh B 00€eHX IpymIax MPUMEPHO C paBHOM
qacToToi — 58,82 % (n = 20) HaeHTOB B OCHOBHOH
rpyure, 81,25 % (n = 26) B rpyI1Ie CpaBHEHUS.

HapyiieHusi 4yBCTBUTEIBHOCTU BBIABJIEHBI Yy
29,41 % (n = 10) MaIlUEHTOB B OCHOBHOU TPYIITIE U Y
37,5 % (n = 12) B rpyIine cpaBHEeHUs, BKJIIOYasi pac-
CTPOHCTBA TVIyDOKOH UyBCTBUTEIHHOCTU. BecTuOy-
JIOMO3KEUKOBasg CUMIITOMAaTUKA ¥ HapYyIIeHUs

The only difference in the stroke onset was the
occurrence of seizures in 4 patients (11,76%) in the
main group, seizures were not recorded in the
comparison group. However, on the whole,
patients in both groups did not differ statistically
in terms of the main clinical manifestations and
severity of the hyperacute phase of stroke, which
allowed us to analyze the dynamics of functional
status by the 21t day following stroke. Outcomes
were assessed using the mRS at discharge or by
day 21 + 5 after stroke. The NIHSS was used to
assess and categorize patients with neurological
deficit on admission: mild neurological deficit
(NIHSS < 4) and moderate neurological deficit
(NIHSS from 5 to 15). Patients with severe neuro-
logical deficit (NIHSS > 15) were not included in
the study (Table 3).

In patients with obesity and mild neurological
deficit (NIHSS < 4) on admission, the mean NIHSS
score was 3,5 + 0,53, which was significantly higher
than in the group without obesity (2,3 + 0,83,
p = 0,0018). By the time of discharge (on day 21 = 5),
the mean NTHSS score in the obesity group decreased
to 2,5 + 1,2, whereas in the group without obesity it
was 1,0 £ 0,8 (p = 0,0089).
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TaGJmua 3. (DyHKL[I/IOHaIIbHHﬁ CTAaTyC XU UCXOAbI y MAllUEHTOB C UIIEMUYECKHUM UHCYJIbTOM HEYCTaHOBJIEHHOﬁ 3THUOJIOTHH,

GaslJibl

Table 3. Functional status and outcomes in patients with cryptogenic ischemic stroke, points

I'pynna I I'pynna Il
NokazaTes (MU H3 u okupeHue) (MU H3 6e3 oxupeHus)
Parameter Group I (cryptogenicIS  Group II (cryptogenicIS p
and obesity) without obesity)
(n=34) (n=32)
HeBposiornyeckuit e pUIUT JIETKON CTENEHHU TAXKECTH
Mild neurological deficit
(NIHSS < 4):
V1 3,5+0,53 2,3+£0,83 0,0018
V2 25+1,2 1,0+0,8 0,0089
HeBpoJsiornyeckuii e GUITUT CpeiHEN CTENEHU TSKECTH
Moderate neurological deficit
(NIHSS 5-15):
V1 85+22 7,825 0,2779
V2 3,04 £1,34 2,67+2,1 0,2945
CTeneHb HHBAIMAM3ALIUY NTOCI€e UHCYIbTA (0 mRS) 1,91+1,4 1,47 £ 1,2 0,2

Ha 21-e £ 5 CyTKHU 10OCJI€ UHCYJIbTA
Degree of disability after stroke (according to mRS)
on day 21 * 5 day following stroke

Mpumewvanue. WW HI - mmemuyeckuih MHCy/NbT HeycTaHOBJeHHOW 3Tuojoruu; NIHSS - mkana uHcysnbra HaruoHasnbHOro
HWHCTUTYTa 3/10poBbs; MRS - MoauduLMpoBaHHas Kajla PaHkKHa; V1 - olleHKa pY NOCTyIIeHUH; V2 - olleHKa Ha 21-e = 5 cyTKu.

Abbreviations:
assessment on admission; V2 - assessment on day 21 # 5.

KOOPJIMHAIIUY OTMeUeHbl ¥ 23,53 % (n = 8) manuen-
TOB B OCHOBHOH TpyTIiie 1 y 21,88 % (n = 7) B rpymie
CpaBHEHUS.

KopkoBble peueBble HapylleHUs 3abUKCHPO-
BaHbI V 29,41 % (n = 10) mManeHTOB B OCHOBHOWU
rpynne uy 43,75 % (n = 14) B rpyIie cpaBHEHUS.

EnVHCTBEHHBIM pa3jiuieM B e0I0Te UHCYJIbTA
OBLIO Pa3BUTHE CYIOPOKHOTO CHHJIPOMA Yy 4 TAaIlu-
eHTOB (11,76 %) B OCHOBHOHY rpyIIle, B TPYIIIIE CPAB-
HEHUS 3TOT CUHJIPOM He 3adukcupoBaH. OTHAKO B
I[eJIOM TAIlMeHThl 00erX aHAJTU3UPYEMBIX TPYIII
CTaTHCTUYECKH HE PA3IUYAJINCh 110 OCHOBHBIM KJIH-
HUYECKUM IIPOSBJIEHUSIM U TSXKECTH OCTPEHIIIEro
MePUO/Ia WHCY/IbTA, YTO MO3BOJIKJIO HAM IPOBECTH
aHaIN3 JUHAMUKA (QYHKIUOHAIBHOTO CcTaTyca K
21-M CyTKaM IIOCJIE CBEPIIUBIIETO HIIIEMUYECKOTO
1epe6poBaCKyIAPHOTO coObITHA. McX0Ibl OlleHHBa-
JIKICh C TIOMOIIBIO IIKAJIbl MRS mpu BBIMTKCKE WK HA
21-e + 5 cyTku mnocie uHcysabra. [llkama NIHSS
WCIIOJIH30BAJIACH JJI OLEHKU W TPYNITHPOBAHUSA
MMaI[HEHTOB C HEBPOJIOTHYECKUM IeDHUIUTOM IIPHU
MOCTYILJIEHUH: HEBPOJIOTUYECKUH JeDUITUT JIETKOM
crenenn (NIHSS < 4) u cpenneti crenenu (NITHSS ot
5 10 15) TsKeCTH. [1aIlfueHTOB ¢ TSKEIbIM HEBPOJIO-
ruyeckuMm sepuriurom (NIHSS > 15) B ucciemoBa-
HHe He BKIroJaau (tabi. 3).

VY manueHToB ¢ O’KUPEHUEM U JIETKUM HEBPOJIOTH-
yeckuMm feduriurom (NIHSS < 4) npu nocTyieHun
cpenuuii 6ast mo mkase NIHSS cocraBun 3,5 + 0,53,

IS - ischemic stroke; NIHSS - National Institutes of Health Stroke Scale; mRS - modified Rankin Scale; V1 -

In patients with obesity and moderate neurologi-
cal deficit (NIHSS > 4) on admission, the mean
NIHSS score was 8,5 + 2,2, while in the group with-
out obesity it was 7,8 + 2,5 (p = 0,2779). The differ-
ences were not statistically significant. By the time of
discharge, the mean NIHSS score in the obesity
group decreased to 3,04 + 1,34, while in the group
without obesity it decreased to 2,67 + 2,1 (p = 0,2945).
As on admission, no statistically significant differ-
ences were identified, which may be due to the fact
that the subgroup with NIHSS > 4 included patients
with a wide range of severity (from 5 to 15 points),
and consequently, this might lead to heterogeneity of
the sample and made it difficult to detect statistically
significant differences between the groups.

The assessment of early functional disorders
(according to the mRS) was 1,91 + 1,4 in the first
group and 1,47 + 1,2 in the second group. However,
no statistically significant difference was found
between the groups.

DISCUSSION

Numerous studies have linked obesity to various
cardiovascular diseases, but only a few have exam-
ined the association between obesity and ischemic
cerebrovascular events in young adults [11]. Although
the incidence of IS among individuals under 55 years
of age remains relatively low, it shows an increasing
trend and already reaches 20% [12].
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YTO JOCTOBEPHO BHIIIIE, YEM B IpyIINe Oe3 O3KUPEHU
(2,3 £ 0,83, p = 0,0018). K MmoMeHTY BBITIHCKU (HA
21-e + 5 cyTku) cpenuuii 6asur NIHSS B rpymnme c
OJKHPEeHHeM CHU3WICA /10 2,5 + 1,2, TOrZIa KaK B
rpymie 6e3 oxkupeHus — 710 1,0 + 0,8 (p = 0,0089).

¥V manueHTOB C 0;KUPEHUEM U HEBPOJIOTUUECKUM
neburnutom cpenneir crenenu (NIHSS > 4) mpu
MOCTYIUIEHUU cpelHuU Oayn mo mkage NIHSS
cocTtaBui 8,5 + 2,2, B rpyimne 0e3 0XKUDEHHUA —
7,8 £ 2,5 (p = 0,2779). Pazniuuus He ObLIN CTATH-
CTUYECKH 3HAYUMBIMU. K MOMEHTY BBIIIUCKU CpeJ-
Hu# 6asut o mikasie NIHSS B rpymie ¢ okupeHreM
CHU3WJICA JI0 3,04 + 1,34, B IpyIIie 63 O2KUPeHUs —
70 2,67 + 2,1 (p = 0,2945). Kak 1 npu mocrymie-
HUH, CTATUCTHYECKN 3HAUMMBIX PA3JIUYUHA BBIAB-
JIEHO He OBLIO, UTO MOKET OBITH CBSI3AHO C TEM, UTO
noarpynna ¢ NIHSS > 4 Bkiaodasia manueHTOB C
IIAPOKUM JTMATIa30HOM TsiKecTu (0T 5 710 15 6ai-
JIOB), U, KaK CJIEJCTBUE, 3TO MOIJIO IPUBECTH K
reTepOreHHOCTH BBIOOPDKH U 3aTPy/HUTH BBIABIIE-
HHe CTaTUCTUYECKH 3HAUUMBIX PA3JIMUYUNA MENKIY
IPyIIIaMU.

O1eHKa paHHUX (PYHKITMOHAJIBHBIX HAPYIIIEHUH
(mo mkase mRs) cocraBwia B TEpBOH TPYIIe
1,91 + 1,4 6aJiy1a, BO BTOPOH IpyIIIe — 1,47 + 1,2 6aia,
O/THAKO CTAaTUCTUYECKON Pa3HUIIBI MEK/Ty TPYIIIIaMU
He ObLIIO BBIABJIEHO.

OBCYXKJIEHUE

MHOro4HcIeHHbIE HCCJIENOBAHUS CBSI3bIBAJIN
O’KHpEHHE ¢ Pa3JIMYHBIMU CEP/I€UHO-COCYUCTHIMU
3a00JIEBAHUAMU, HO JIUIIh HEMHOTHE U3 HUX H3Y-
YaJTU CBS3b MEXAY OKUDEHHEM U HIIIEMUYECKUMHU
MO3TOBBIMU KaTacTpoaMu y MOJIOABIX B3pOC-
Jabix [11]. 3aboneBaemocts U cpemu Jui, MOJIOKE
55 JIET XOTs U OCTAETCsI OTHOCUTEJIbHO HU3KOU, HO
JIEMOHCTPUPYET TEHEHIINIO K POCTY U y?Ke Ha Cero/-
HAITHUH IeHb JocTUraer 20 % [12].

JIronu ¢ BpicokuM UMT noziBep:KeHbl MOBBIIIECH-
HOMY PHICKY MHCYJIbTA, XOTs BJIUSHUE 3TOTO (dak-
TOpa Ha IPOTHO3 OCTaeTcs MpeaMeTOM O0CyXKie-
HUsA. EcTh paboThl, TOKa3bIBAIOIIHE, YTO YBEIUUE-
HHEe MAaccChl TeJla MOKET UTPATh 3AlUTHYIO POJIb B
OTHOIIIEHHW CMEPTHOCTM ¥ HCXOJI0B IIOC]Ie
WHCYJIbTA, YTO M3BECTHO KaK «IIapajlOKC OKHpe-
HHs», TIO3TOMY U3yUeHHeE JKUPOBOU TKAHU U MOJIe-
KyJI, KOTOpPbIE OHA MPOU3BOJUT, CIYKUT HUCCIEN0-
BaTEJIbCKUM HMHTepecaM U cerofHs [13]. B cymie-
CTBEHHOU JoJie HaOJIOZeHHu TeM He MeHee
JIOKa3bIBAETCA IIaTOJIOTUYECKOE BIUSAHIE N30BITOU-
HOU AUCPYHKITMOHATIBHON MacCChl TEJIa HA TEUEHHE
u ucxoxsl OHMK [o9, 14, 15].

B HameMm HcciieJTOBAHUU MbI MOJIyUHIN PE3YIIb-
TaThl, yKa3blBaoIIMe Ha TO, yTo U1 HI B Mmosonom

Individuals with high BMI are at increased risk of
stroke, although the impact of this factor on progno-
sis remains a matter of debate. Some studies suggest
that increased body weight may play a protective role
in mortality and post-stroke outcomes, which is
known as the “obesity paradox”; therefore, the study
of adipose tissue and the molecules it produces
remains of research interest to this day [13]. Never-
theless, a substantial proportion of studies demon-
strates the pathological impact of excessive dysfunc-
tional body weight on the course and outcomes of
ACVA [9, 14, 15].

In our study, we obtained results indicating that
cryptogenic IS in young adults with obesity has more
severe course compared to the comparison group
(without obesity), and recovery, as assessed by early
outcomes, is more challenging. It is believed that
patients with obesity have higher metabolic reserves,
which may be beneficial in critically ill patients [16].
However, much more likely, these reserves do not
compensate for the negative impact of systemic
inflammation, microcirculatory and metabolic disor-
ders that are exacerbated by obesity [17, 18].

Despite the relatively mild course of IS in young
patients, post-stroke functional limitations and mor-
tality rates remain critical problems [19]. It is noted
that BMI has a significant impact on functional out-
comes of stroke. Lower BMI is associated with an
increased risk of disability and mortality, whereas
high BMI values can also negatively affect outcomes
in non-lacunar strokes [20].

CONCLUSION

In young adults with obesity, cryptogenic IS has
more severe onset and course compared to individu-
als with normal BMI, indicating the negative impact
of excess adipose tissue and associated metabolic
inflammation on the course of IS.
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BO3pacTe IPYU HAJIUMYUH 0KUPEHUS IIPOTEKAET TsKe-
Jiee TI0 CPaBHEHMUIO C TPYIIION cpaBHEHUA (03 0KU-
peHus1), a BOCCTAHOBJIEHHE IPHU OIleHKE PaHHUX
HCXOJI0B IIPOXOJUT cjIokHee. IIpu aTOM cuuraeres,
YTO MAIUEHTHI C OKUPEHUEM UMEIOT 00JIee BRICOKHE
MeTaboInuecKre pe3epBbl, KOTOPble MOTYT OBITh
MOJIE3HBI B KPUTHYECKUX COCTOSAHUSX [16]. OHaKo,
110 BCEH BEPOSITHOCTH, STU PE3EPBbI HE KOMIIEHCH-
PYIOT HETaTHUBHOE BJIMSIHHME CHCTEMHOIO BOCIHasie-
HUs, HAPYIIEHUH MUKPOUMPKYJISAIUNA U MeTab0IH-
YecKUX JUCYHKIHH, KOTOpbIE YCYTYOJIAIOTCA Ha
dbone oxxupenus [17, 18].

HecMoTps Ha OTHOCUTENIBHO JieTKOe TeueHne N
V MOJIOZIbIX TTAlIEHTOB, GYHKIIMOHAIHHBIE OTPAHU-
4eHus U ypoBeHb cMepTHocTH nocie MU ocraroresa
CYIIleCTBEHHBIMU mpobieMamu [19]. OTmeuaercs,
uyto IMT oxasblBaeT CylleCTBEHHOE BJIUAHHE Ha
(yHKIIMOHATIBHBIE MCXOMBI OCJIE MHCYIbTA. bosee
Huzkuifi HMMT accoumupoBad ¢ HOBBIIIEHHBIM
PUCKOM MHBUIHIU3AIUUA U CMEPTHOCTH, TOT/IA KaK
BpIcOKHe 3HaueHUs MIMT Tak:ke MOTYT HETraTHBHO
CKa3bIBAThCA HA HCXO/JAaX HeJIAKyHAPHBIX HUHCYJIb-
TOB [20].
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BausaHue conuaibHO-AeMorpadpuideckux paxkropon

Ha MPUBEPKEHHOCTHh Tepanuu U BocnpusaTue (papMareBTUIeCcKOMn
MOMOIIH y MAIlU€eHTOB C XPOHUYECKUMHU CePAEIHO-COCYANCTBIMHU
3abosieBaHuAMU B Pecnyosuke TamKukucran

M.H. Caunosa

Taodxcukckuil HaUUOHAAbHBLL YyHUsepcumem, /lywanbe, Pecnybauxa Tadxcukucmar

AHHOTAITUA

BBegenue. HeunbekunnoHHble 3a00I€BaHUSA, ABJIAIOIINECS OCHOBHOH IPUYMHOW CMEPTH BO BCEM MUDE, OCO-
6eHHO pacnpocTpaHeHs! B Tapxukucrane. Cep/iedHO-COCYIUCThIE 3a00IeBaHNA, B CBOIO OUepe/ib, IPEICTABIIAIOT O/IHY U3
CaMBIX aKTYaJIbHBIX MeJIHKO-COIIUAIbHBIX IIPODJIEM HACTOAIIETO BpEMEHH BCJIeZICTBHUE 3HAUUTEIBHOH 1 pacTylel Ux pac-
IIPOCTPAHEHHOCTH, & TAK)KE IIPOTPECCUPYIOIIETO «OMOJIOKEHHA».

Il e 1 b . l3yueHue NPUBEPKEHHOCTH MAIMEHTOB C apTEepPHAJIbHON runepreH3ueil (Al) U UIEMHUYEeCKOH 60JIe3HBIO
cepana (UBC) dpapmakorepanuu B Peciiytiuke Tamxukucrad (PT) u onleHKa UX IIPEICTaBIEHUH 0 POJIu Bpaya U papma-
[IeBTa B HA3HAYEHUU U COIPOBOK/IEHUH JIEUEHUS C YIETOM COIUAIbHO-ZieMorpaduiyeckux HakToOpoB i 000CHOBAHUSA
BHEZIPEHU aJJalITUPOBAHHBIX IIPOrpaMM ¢apMareBTHIecKOH ITOMOITY MalleHTaM ¢ XPOHHYECKUMH CepAedHO-COCYAH-
CTBIMU 3200JI€BAaHUSMU.

Martepuaab U MeTO/]Bbl. [IPpOBeIEHO OJJHOMOMEHTHOE OIKCATEILHOE AaHAJTIUTUYECKOE HCCIIEIOBAHUE C
HCIIOJIb30BAHUEM METO/Ia aHKETUPOBAHUA, B KOTOPOM IIPUHAIHN yyactre 1087 nmanueHToB — xuresneil PT ¢ nuarnozom AT
u/wii UBC, moy4yaBuinx MeJTuKaMeHTO3HOe JiedeHrne. AHKeTa BKJII0Uasia BOIPOCHI O IPHOPUTETE CIIEITHAIACTA 3/[PAaBO-
OXpaHEHWs B Ha3HAYEHWH JIeKapCTBeHHBIX mpenapatos (JIII), peryasipuoctu npuema JIII, coboeHn peKOMEHIAIAi
IIPY OZHOBPEMEHHOM Ha3HaueHUU HecKoabKux JIII u coruanbHO-ZeMorpaduiyeckix XapaKTepUCTUKAX PECIOHIEHTOB.
CraTucTuuecKylo 00pabOoTKy pe3yJsIbTaTOB OCYIIEeCTBIJIAIN C MCIOJIb30BAaHUEM METO/OB ONMCATEbHON U MH(pepeHTHOU
CTATUCTHKU.

Pes3ynmbTarTbl. BOJBIIMHCTBO peclioH1IeHTOB (82,6 %) cuutatoT, uro JIII A0J13KeH Ha3HAaYaTh TOJIBKO Bpad (9,7 % —
dapmarierT, 3,6 % — caMOCTOSTETFHO/TIO0 PEKOMEH/IAIUAM, 4,1 % 3aTPYIHHUIUCH OTBETUTH). IIpe/icTaB/IeHH O ClIelHaIn-
CTe CHCTEMBI 37IpaBOOXPAHEHUs], KOTOPHIH HA3HAYAET TEPAIHIO, U YPOBEHD IIPUBEPIKEHHOCTH (HapMaKOTEPAINH 3HAYH-
TEJIPHO 3aBUCAT OT I10JI1a, BO3pacTa, 00pa3oBaHus, yPOBHS JI0X0/Ia U MPO(eCCHOHAIIBHOTO cTaTtyca (p < 0,001 JJIs Beex
(akxropos). My»K4HHBI B CDABHEHHU C XKeHIINHAMU 0oJiee PeryJIsspHO IPUHUMAIOT Bce HazHavueHHble JIII (52,4 1 37,2 %
coOTBeTCTBEHHO). CTelneHb MPUBEPKEHHOCTH JIEUEHHUIO YBEJIMUUBAETCSA ¢ BO3pacToM (73,1 % pPECIOHIEHTOB B TPYIIIE
crapiie 61 rozga), ypoBHeM obpazoBanus (67,5 % cpeiu JIUIl ¢ HAYYHOH CTENeHbI0) U A0X0/0M. [Ipu mosumparmMasuu
CTPOTO COOJIIOZAIOT PEKOMEH/IAINH Bpayda TOJBKO 38,4 % OIPOIIEHHBIX; 47,4 % cTaparoTcs cOOII0AATh Bce HAa3HAUEHMUS,
HO 3TO He Beerja yaaercs; 6,8 % uaiie UCIoab3yoT TOIbKO o/iuH JIIT 11 CHUXKeHUsl apTepruaibHOTO JaBiienus. Ciabast
[IPUBEP>KEHHOCTD JIEYEeHUI0 HAOJII0/Ial0TCA CPeU IIEHCHOHEPOB, JIUI] ¢ HU3KUM JI0OXO/I0M U CPEJHEro Bo3pacra.
3akKJJo04eHHUe. YIUTbIBAA NOJydeHHBIE B XOJle HCCIe/JOBAaHNUA JaHHbIe, HA COBPEMEHHOM 3Talle Iiesiecoobpas-
HBIM TIpeZICTaBJIsIeTCs BHeApeHHe Mozmesei collaborative/supplementary prescribing (dbapmareBT ocyiecTBiiseT HO7-
JIEPIKKY, KOPPEKIHUIO0 1 MOHUTOPUHT TEPAITUU B COOTBETCTBUU C HAa3HAUEHISIMU Bpada), aJallTUPOBAHHBIX K HAITHOHAJIb-
HOMY KOHTeKcTy PT, 4TO MOXKeT CrIocoOCTBOBATH MOBBILIEHUIO IPUBepKeHHOCTH nanueHToB ¢ AT' u UBC dapmaxorepa-
IIUH, YIIYIIIEHUIO KIIMHUYECKUX Pe3YJIbTaTOB U ONITUMHU3AIUN HCIIOIH30BAHUSA PECYPCOB CUCTEMBI 31paBooxpaHeHust PT.
Knaoueenvle caoea: aprepuasbHasa TUIEPTEH3UsA, HIleMUUyecKas 00JIe3Hb cep/Iia, IPUBEPKEHHOCTh Tepamnuy, hapma-
LieBTHYecKas olleKa, conualbHO-eMorpaduuyeckue GakTopsl, TamKuKucTaH.
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The influence of socio-demographic factors on the adherence
to therapy and perception of pharmaceutical care in patients
with chronic cardiovascular diseases in the Republic of Tajikistan

M.N. Saidova

Tajik National University, Dushanbe, Republic of Tajikistan

ABSTRACT

Introduction. Non-communicable diseases, the leading cause of death worldwide, are particularly prevalent in
Tajikistan. Cardiovascular diseases are one of the most pressing medical and social issues of our time, due to their signifi-
cant and growing prevalence, as well as their progressive “rejuvenation”.

A im . To study the adherence among patients with arterial hypertension (AH) and coronary artery disease (CAD) to
pharmacotherapy in the Republic of Tajikistan (RT) and to assess their perceptions of the role of physicians and pharma-
cists in drug prescription and maintenance of treatment, considering socio-demographic factors, to justify the implementa-
tion of adapted pharmaceutical care programs for patients with chronic cardiovascular diseases.

Materials and methods. A cross-sectional descriptive-analytical study was conducted by surveying
1087 residents of the Republic of Tajikistan diagnosed with AH and/or CAD receiving pharmacological treatment. The
inventory included questions about the healthcare professional’s priority in prescribing medications, the regularity of med-
ication intake, adherence to multiple drug therapy, and the respondents’ socio-demographic characteristics. Statistical
analysis of the results was performed using descriptive and inferential statistics.

Results. The majority of respondents (82,6%) believe that medications should be prescribed only by physicians,
9,7% — pharmacists, 3,6% — self-prescribed or based on the recommendation, 4,1% found it difficult to answer. Perceptions
of the healthcare professional who prescribes therapy and the level of medication adherence significantly depend on gen-
der, age, education, income and occupational status (p < 0,001 for all factors). Men, compared to women, take all the drugs
prescribed more regularly (52,4% and 37,2%, respectively). The compliance rate increases with age (73,1% of respondents
in the group over 61 years old), education level (67,5% among those with an academic degree) and income level. In the case
of polypharmacy, only 38,4% of respondents strictly follow doctor’s recommendations; 47,4% try to comply with all pre-
scriptions, but this is not always possible; 6,8% more often purchase only one drug to lower blood pressure. Poor treatment
adherence is observed among retirees, low-income and middle-aged individuals.

Conclusion. Nowadays, it seems appropriate to introduce collaborative/supplementary prescribing models (a
pharmacist provides assistance, adaptation and monitoring of therapy in accordance with the doctor’s prescriptions),
adapted to the national context of the RT, which can help increase adherence to the pharmacotherapy in patients with AH
and CAD, improve clinical outcomes and optimize the use of resources of the RT healthcare system.

Keywords: arterial hypertension, coronary artery disease, adherence to therapy, pharmacist’s patient care process,
socio-demographic factors, Tajikistan.
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BBEJAEHHNE

AprepuanbHas runepreHsus (Al) u umemude-
ckasn 6oses3ub cepama (MUBC) ocratoress ogHuMu U3
BeJIyIUX PUYHH 3200J1€BAEMOCTH U CMEPTHOCTH BO
BceM MUpe, a 3¢ deKTUBHOCTH UX (papMaKoTepanuu
B 3HAYMUTEJIbHOHN CTEIIEHH 3aBHUCUT OT MPUBEPKEH-
HOCTHU TAIIMEHTOB K Ha3HAUYEHHOU JIEKapCTBEHHOU
Tepaluu B JJIUTEJIbHOU IepcriektuBe [1, 2]. Pec-
mybsuka Tamxukucrad (PT) He ABIsAETCS UCKITIOUE-
HUeM [3, 4]. IIpobiiemMa HEIOCTATOTHOM TPUBEPIKEH-
HOCTHU JUTUTEJIbHOU TEpanuy JaBHO IMpPU3HAHA Ha
106aIbHOM YpOBHE: 1O orleHKaM BO3, mpumepHO
MMOJIOBUHA MAIlMEHTOB B Pa3BUTHIX CTpPaHAX He

INTRODUCTION

Arterial hypertension (AH) and coronary artery
disease (CAD) remain among the leading causes of
morbidity and mortality worldwide, and the effec-
tiveness of their pharmacotherapy largely depends
on long term medication adherence in patients [1, 2].
The Republic of Tajikistan (RT) is no exception
[3, 4]. The problem of poor adherence to long-term
therapy has long been recognized globally: according
to WHO estimates, approximately half of patients in
developed countries do not adhere to long-term ther-
apy regimens, which significantly reduces the clinical
effectiveness of chronic disease treatment [5].
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COOJTIIOJTAIOT PEKUMBI JUIUTEJILHONH Tepamuu, YTO
3HAYUTEJIHO CHIDKAET KJIMHUYECKYI0 3(hQEKTUB-
HOCTb JIEUEHHUS] XPOHUYECKUX 3a00J1eBaHui [5].

MesktyHapOHBIE UCCJIEIOBAHUS U CHCTEMATHU-
yeckrie 0630pbI TOKA3bIBAOT, UTO TAKHE MEPOIIPUSI-
TUsI, KaK KOHCYJbTanuu (apManeBToB, 0630pbI
JiekapcTBeHHbIX cpenictB (JIC) w1 WHCTPpYKIHMH IO
npreMy, MOHUTOPUHT npuMeHenus JIC U MeKmpo-
(eccroHanmbHBIE MOZENHN COTPYQHUYECTBA, MOTYT
MIOBBIIIATH IPUBEPIKEHHOCTD MAI[HEHTOB JIEYEHUIO 1
CII0COOCTBOBATDH YJIyUIIIEHUIO KOHTPOJIS apTepHasIb-
Horo pgapienus (Al). MeraaHaJu3bl CBUIETE/Ib-
CTBYIOT O CHIDKEHHUH CHCTOJIMYECKOTO U JIHACTOJIH-
yeckoro A/l v IOBBIIIEHUH JI0JIA TAIEHTOB C KOH-
TposimpyeMblM A/l B rpynmax ¢ y4JacTHEM
¢apmaneBtoB. OTt/iesibHBbIE KPYIHBIE KJIACTEPHbBIE
PaHIOMU3UPOBAHHBIE KIMHUYECKUE HCCIIeIOBAHUS
MIOATBEPKIAAIOT 1€71eCO00Pa3HOCTh BHEAPEHUS IIPO-
rpaMM MeHeIKMeHTA IPUBEP:KEHHOCTH (apMako-
Tepamnuu B alITEUHBIX YCJIOBUAX [1, 6, 7].

OnHako B pa3HBIX CTpaHAX HAOJIOZAETCS Bapua-
0eJIPHOCTh B BOCIPHUATUU POJH apMalieBTa Maru-
€HTaMH U B YUYPEXKAEHUsX 3APaBOOXPaHEHUs, a
TakKe B KOHTEKCTe OKa3aHus (apMarieBTU4ecKOn
IIOMOIIIM: YaCTh CHCTEM 3/IPaBOOXPAHEHNS UHTETPH-
pyer dapMmaneBTOB B IEPBUYHOE 3BEHO, ApPYyTHe
OTPAaHUYMBAIOT WX IPAKTUKY TOJIBKO OTIIYCKOM
JIeKapcTB. B KOHTeKcTe 3THX I100aJIbHBIX TEHJIeH-
WA BaXKHO W3y4YeHUE JIOKAJIHHOTO (HAI[MOHAJIb-
HOTO) OTHOIIIEHUs MaeHTOB K posu dhapMarieBTa,
WX IIPUBEPKEHHOCTH JIEUEHUIO U COLIHATBHO-/IEMO-
rpadUUecKux JIETEPMUHAHTOB MIOBeZIeH U,
IIOCKOJIBKY YCIEITHAas aIalTaIis MeXKIyHAPOIHbIX
Mojiesiel TpebyeT yueTa peruOHaIbHBIX MPEeIouTe-
HUI ¥ orpannyeHui [8].

ITEJIb UCCJIEJIOBAHUSA

[IpoaHa/IM3UpPOBATh MPUBEPKEHHOCTH TAIlUEH-
ToB ¢ AI' u UBC dapmakoTepanuu m OIEeHUTh UX
IIpeJICTaBJIEHU O POJIU Bpaya U papMarieBTa B IIpo-
recce HA3HAUEHUS U COIPOBOMKIEHUS JIEUYEHUS C
VYIETOM COIMAJIbHO-ZieMorpaduyecknx (pakTopoB
JUISL TaJIbHENIIero 000CHOBAHUs BHEAPEHUS aall-
THPOBAHHBIX (hapMalleBTUYECKUX ITPOTPAMM COIIPO-
BOXK/IEHHA NAIIMEHTOB ¢ XPOHUUYECKUMU CEPEYHO-
COCY/TUCTHIMH 32001€BAaHUSIMH.

MATEPUAJIBI 1 METO/bI

[TpoBeneHO OJHOMOMEHTHOE OTIHCATEIPHOE aHa-
JINTUYECKOE COITMOJIOTUYECKOEe HCC/IeIOBaHUE C
HCIIOJIb30BAHUEM METO/Ia aHKeTHpoBaHus. [Ipume-
HSUUTUCh METO/IbI, He TPeOyIolye mMpeaBapUTETbHbIX
3HaHUH 00 U3y"yaeMOM sIBJIEHUHU [9], TOATOMY MUHHU-
MaJIBHO PEKOMEHZyeMbII 00BeM BBIOODKH IS

International studies and systematic reviews
demonstrate that interventions such as pharmacist
consultations, medication and medicinal leaflet
reviews, monitoring the medication use, and inter-
professional collaboration models can improve treat-
ment adherence in patients and contribute to
improved blood pressure (BP) control. Meta-analy-
ses show a reduction in systolic and diastolic BP and
an increase in the proportion of patients with con-
trolled BP in groups with pharmacist surveillance.
Several major cluster randomized clinical trials con-
firm the usefulness of implementing medication
adherence management programs in pharmacy set-
tings [1, 6, 7].

However, there is variability across countries in
the perception of the pharmacist’s role by patients
and by healthcare institutions, as well as in the con-
text of provision of pharmaceutical care: some
healthcare systems integrate pharmacists into pri-
mary care, while others limit their practice to dis-
pensing medications. In the context of these global
trends, it is important to study local (national) atti-
tudes among patients toward the pharmacist’s role,
their treatment adherence, and socio-demographic
behavioral determinants, as successful adaptation of
international models requires consideration of
regional preferences and constraints [8].

AIM OF THE RESEARCH

To analyze the adherence of AH and CAD patients
to pharmacotherapy and assess their perceptions of
the role of the physician and pharmacist during pre-
scription and maintenance of treatment, taking into
account socio-demographic factors; to further justify
the implementation of adapted pharmaceutical care
programs for patients with chronic cardiovascular
diseases.

MATERIALS AND METHODS

The cross-sectional descriptive-analytical socio-
logical study was conducted using a questionnaire
survey. Methods employed did not require prior
knowledge of the phenomenon being studied [9];
therefore, the minimum sample size that is recom-
mended for a high-accuracy study and the ability to
draw definitive conclusions at p = 0,05 is at least
400 individuals.

The study involved 1087 respondents diagnosed
with AH and/or CAD who were receiving pharmaco-
logical treatment. The respondents varied by gender,
age, education level, income level, and occupational
status, which allowed to evaluate the influence of
socio-demographic factors on perceptions of the role
of physicians and pharmacists in prescription and
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Ta6smua 1. ConnanbHo-eMorpapuiecKuid MopTPeT PeCNOHEHTOB

Table 1. The socio-demographic profile of respondents

IlokasaTesb / Variable

KosmmuyectBo pecnonaeHToB / Number of respondents

Bospacr, sieT / Age, years:

21-40 198

41-50 267

51-60 339

ctapue 60 / over 60 years old 283
[IpodeccuonanbHblii cTaTyc / Occupational status:

pa6oTaromuii / employed 547

6e3paboTHbIN/goMox03s1HKa | unemployed /housewife 221

neHcuoHep / retired 319
YpoBenb o6pazoBanus | Education level:

npodeccuoHasnbHOE cpeHee / vocational secondary education 497

Boicuiee / higher education 473

ydeHas cTeneHb / academic degree 117
[los / Sex:

MY?KCKOH / male 616

*keHCckui / female 471
YpoBeHb 10x0/10B / Income level:

MUHUMabHBIH / low 489

cpegHuil / middle 363

BobILIe cpepHero / high 235

HccIe/JOBaHusA, MIPeTeH/IyI0Iero Ha IOBBIIIEHHYIO
TOYHOCTH U (POPMHUPOBAHHE OKOHYATETHHBIX BBIBO-
JIOB IIpU P = 0,05, COCTaBJIsAeT HE MeHee 400 HabJIo-
JeHUI.

B uccienoBaHuM IpUHAIN yuacTre 1087 pecrioH-
neHTOB ¢ auarHo3oM AT u/wnu WUBC, mosydaBImx
MeMKaMeHTO3Hoe JieyeHue. PecrioH/eHThI, cocTa-
BUBIIINE BBIOOPKY, OTJINYAJINCH 10 IIOJIy, BO3PACTY,
YPOBHIO 00pa3oBaHuUs, JOXO/JI0B U IPOdeCCHOHATb-
HOMY CTaTycCy, YTO II03BOJIUWJIO OIIEHUTH BJIUSHUE
coruaabHO-AeMorpaduiaeckux (paxKTopoB HaA IpPea-
CTaBJIeHUe O POJIM Bpaua U (papMalieBTa B HazHaue-
HHUU U COIIPOBOXK/IEHUH JieueHus. B 1iesioM B pamMkax
JIAHHOTO HCCJIEJIOBAHUS IIPOBEIEH CTATUCTHYECKUH
aHaIN3 1087 aHKeT, 3aII0JITHEHHBIX PeCIIOH/IeHTaMH,
npoxkuBawmumu B Pecry6uke Tamkukucran (PT),
Briawyasa  ['opHOo-Bajaximanckyio  aBTOHOMHYIO
obsacte, r. lyman6e, PalioHbl pecyOJIMKaHCKOTO
nompunHeHust, Corauiickyro u XaTJIoHCKyI0 06J1acTH.
O60011eHHAs XapaKTePUCTUKA PECTIOH/IEHTOB IIPe-
cTaBJieHa B Ta0JI. 1.

C60p NEpPBUYHBIX JAHHBIX OCYIIECTBIISUIH C
IIOMOIIBI0 CTPYKTYPUPOBAHHON AHKETHI, COJZEPIKa-
Iel 3aKPBIThIE BOIIPOCHI U pa3paboTaHHOH C yU4eTOM
1IeJIN UCCIeZIOBaHUA. AHKeTa BKJIIOUala CIeAyolne
OJIOKH: OIleHKa IIPEJCTABJIEHUU PECIIOHJEHTOB O
naznauenuu JIC s teuenust AT u UBC (Bpay, dap-
MaIeBTUYECKUH PabOTHUK, CAaMOCTOSITETHHO/TIO
PeKOMeHIausAM, 3aTPYAHUINCH OTBETUTH); OLIEHKA
IIpHUBEPKEHHOCTH (apMaKOTepanul, B YaCTHOCTH,
perysisipHOCTH ITpreMa HazHaueHHBIX JIC; cobitrone-

maintenance of treatment. In general, we carried out
a statistical analysis of 1087 questionnaires com-
pleted by respondents residing in the Republic of
Tajikistan (RT), including the Gorno-Badakhshan
Autonomous region, the city of Dushanbe, Districts
of Republican Subordination, and Sughd and Khat-
lon regions. Socio-demographic characteristics of
respondents are presented in Table 1.

Primary data were collected using the structured
questionnaire containing closed-ended questions
and developed with the aim of the study in mind. The
questionnaire included the following domains:
respondents’ perceptions of medications prescribed
for AH and CAD treatment (physician, pharmacist,
self-prescribing/based on recommendations, diffi-
cult to answer); medication adherence, in particular,
the regularity of drug intake; adherence to recom-
mendations when prescribed multiple medications
simultaneously; situations of selective or episodic
medication, and sociodemographic characteristics of
respondents.

Treatment adherence was categorized based on
patients’ self-assessment of compliance with doc-
tor’s prescription (full compliance, moderate com-
pliance, taking medication as needed, refusal of
treatment).

Statistical processing of the results was performed
using descriptive and inferential statistics. To ana-
lyze relationships between categorical variables, we
used the Pearson y2 test; the likelihood ratio; indica-
tors of strength of correlations: Cramer’s V and the
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HUe peKOMeH/IAIni [IpYU OHOBPEMEHHOM Ha3Haye-
HUH HECKOJIBKUX IIPENapaToB; CUTyallly BbIOOPOY-
HOTO0 WU 3nu3oandeckoro npuema JIC; conuanabHO-
nmeMorpaduuecKre XapaKTEepPUCTUKU PECIIOHAEHTOB.

[TprBep>KeHHOCTH JIEUEHHUIO OIIEHUBAJIN HA OCHO-
BaHUU CAMOOIIEHKH IMAINEHTOB II0 BBIIOJIHEHUIO
Ha3HAUeHUH Bpaua (IIOJHOe BBINOJIHEHHE, HEPery-
JIIPHOE BBINOJIHEHHE, IPUEM «IIPU HeoOXOJHMO-
CTH», OTKA3 OT JIEUEHHUS).

CrarucTuueckyto 00pabOTKy pesyJsIbTaTOB OCy-
IIECTBJISUIH C UCIOJIB30BAHUEM METOJIOB OIICATEIIhb-
HOU U mH(epeHTHOU cTaTUCTHKU. Iy aHamm3a CBs-
3ell MeXy KaTeropuaJIbHBIMH IIepEMEHHBIMU IIPU-
MeHsUIH KpuTepuii ¥2 Ilupcona; oTHOIIEHUE
npasnononobus (Likelihood Ratio); mokazaresnu cribt
cBasu: koabdunuent V Kpamepa u koadpduiyeHt
COIPSKEHHOCTH; KO3(h(UIMEHT PAHTOBOH KOppesis-
nuu CriupMmeHa (11 OlEHKU JIMHEMHBIX 3aBUCHMO-
CTel MeK/Ty TIOPSIKOBBIMU IIepEMEHHBIMU).

PesysbTaThl CcUdUTaNd CTATUCTHYECKH 3HAYU-
MBIMH TIPU p < 0,05. [IJI1 UHTEPIPETAIUU CUJIbI
CBA3HM WCIOJIB30BAJIN OOIIENPUHATHIE KPUTEPUH
(cmabasi, ymepeHHasi, CUJIbHasI CBSI3b).

UcceroBaHre MPOBOJUIIOCH € COOJIIOEHHEM
MIPUHITUIIOB TOOPOBOJIBHOCTH U aHOHUMHOCTH. Y4Ja-
CTHE PECIIOHJIEHTOB OBbLIO JOOPOBOJIBHBIM, IEPCO-
HaJIbHBbIE JIAHHBIE HE COOMPANCh, a PE3yJIbTAThI
HCIIOJIb30BAJINCh MCKJIIOYUTEIHFHO B CAMOM OOIIEM
BU/Ie B HAYUHBIX LIEJIAX.

PE3YJ/IBTATbBI

VYuureiBas ToT akrt, 9YTO B psfe cTpaH (apma-
[IEBTHI YK€ MOTYT HHUIIMHPOBATh, KOPPEKTHPOBATH
WX IPUHUMAThH PellleHue O IPO/I0JIKEHU N TePATTHH
(mepexon ot mozenu collaborative/supplementary
prescribing (coBmMecTHOe € BpauoM/JIOMOJIHUTEb-
HOe Ha3zHaueHue) K Moziesin independent prescribing
(mosiHast aBTOHOMUSI B IIpefesiax KOMIIETEHIIHH)
[10, 11], MBI TIOIIBITAJINCH OMPENETUTh OTHOIIEHUE
TaQPKUKOB K TEHJIEHIIMH CMeIleHus posiu (apma-
IIEBTOB OT TOJIBKO «ITOCTaBIIMKA JIEKAPCTB» K II0JI-
HOIIEHHOMY WIEHY KJIMHUYECKOH KOMaH/IbI.

Tak, OOIIErpymnIoBOH CTAaTUCTUYECKUH aHAIU3
JTAHHBIX MHEHHUsI HAIUX PECIIOHAEHTOB OTHOCH-
TEJILHO TOT'0, KTO U3 CIIEI[UAIUCTOB CUCTEMBI 37[PaBO-
OXpaHeHWUs I0JKEH Ha3HauaTh IPernaparsl I CHU-
sxerns AJl v teuenuss UBC, mokasast, 94To 13 00IIero
YHCJIa ONPOIIeHHBIX (Tabur. 2) 898 (82,6 %) cuuraror,
YTO TMpemaparbl JOJDKEH Ha3HadyaTh Bpad; 105
(9,7 %) — anTeunbli pabOTHUK; 39 uel. (3,6 %) mosa-
raloTCs Ha CAMOCTOSITEJIbHBIA BEIOOD,/ PEKOMEHIATTUH
U 45 4et. (4,1 %) uMesu 3aTpyAHEHHE C OTBETOM.

IIpu srom 3Hauenume x2 IlupcoHa cocTaBUIO
23,726 IpHU 3 CTEHEHAX CBOOO/BI, a aCUMIITOTHYE-

contingency coefficient; and the Spearman rank cor-
relation coefficient (to assess linear relationships
between ordinal variables).

The results were considered statistically signifi-
cant at p < 0,05. Conventional criteria (weak, moder-
ate, strong associations) were used to interpret the
strength of correlations.

The study was performed in compliance with the
principles of voluntariness and anonymity. Respon-
dents’ participation was voluntary, no personal data
were collected, and the results were used solely in the
most general terms for scientific purposes.

RESULTS

Considering the fact that in a number of countries
pharmacists can already initiate, adapt or make deci-
sions on continuing therapy (the transition from the
collaborative/supplementary prescribing model to
independent prescribing (full autonomy within the
scope of competence) [10, 11], we attempted to deter-
mine the attitude of Tajiks to the trend of shifting the
role of pharmacists from just a “drug supplier” to the
full-fledged member of the clinical team.

Thus, the group-wide statistical analysis of our
respondents’ opinions about who of healthcare pro-
fessionals should prescribe drugs for high BP and the
treatment of CAD showed that, of the total number
of respondents (Table 2), 898 (82,6%) believe that
drugs should be prescribed by a doctor; 105 (9,7%) —
by a pharmacist; 39 individuals (3,6%) rely on one’s
own choice/someone’s advice, and 45 individuals
(4,1%) had difficulty answering.

The Pearson x2 value was 23,726 with 3 degrees
of freedom, and an asymptotic significance (p) was
0,000. Similarly, the likelihood ratio value was
26,016 with 3 degrees of freedom, with an asymp-
totic significance of 0,000. Since p for both criteria is
less than 0,05, the null hypothesis of no relationship
between the variables is rejected, indicating statisti-
cally significant association between the gender of
respondents and their opinions about healthcare
professional who prescribes drugs.

The Cramer’s V (0,148) with a significance level of
0,000 indicates a weak but statistically significant
relationship, implying only minor variability in opin-
ions under the influence of such factor as gender.
The contingency coefficient (0,146) also confirms the
presence of a weak relationship. On the whole,
despite the general recognition of the physician’s
role, men are more likely to consult pharmacists,
while women are more likely to rely on their own
knowledge or someone’s advice.

Investigating the influence of age on opinions
about healthcare professional who should prescribe
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Ta6mmua 2. MHEHUS OTHOCHUTEJIBHO CIIeLHaIMCTa 3/[paBOOXPaHeH s, HA3HAYa0LIero npenaparThl AJs CHYKEHUs
apTepHasbHOIO JIaBJIeHHUs U JIeUeHHs UIlleMUYeCcKoi 60JIe3HH Cep/ilia, B 3aBUCUMOCTH OT I10J1a PECIIOH/IEHTOB
Table 2. Opinions regarding the healthcare professional prescribing drugs to lower blood pressure and treat coronary

atrtery disease, depending on the gender of respondents

% CamocTOATeNABHO / 3aTpyaHAI0Ch

AnTeyHbIN
IMon Bpau A60THHK 10 peKOMeHJanuu OTBETUTh Hroro
Gender Doctor p . Self-prescribing / on  Difficult to Subtotal

Pharmacist .

the recommendation answer

Kenckuit / Female 506 46 34 30 616
Myxckoit / Male 392 59 5 15 471
Bcero / Total 898 105 39 45 1087

cKas 3HaYMMOCTh (p) — 0,000. AHAJIOTHYHO 3HAUe-
HHE OTHOIIIEHUS MPaBOIOI00MS COCTAaBIIIO 26,016
IIpH 3 CTENEHAX CBOOObI, C aCHMIITOTHYECKON 3HA-
YUMOCTBIO 0,000. ITOCKONIBKY p /i1 000MX KpHUTE-
pUeB MeHbIlle 0,05, HyJieBas TUIOTe3a 00 OTCyT-
CTBUM CBSI3U MEXK/y I€pEMEHHBIMHU OTKJIOHSETCS,
YTO CBHJIETEILCTBYET O CTATUCTUYECKU 3HAUMMON
B3aUMOCBSI3U MEK/Y II0JIOM PECIIOHJIEHTOB U HX
MHEHHEM O TOM, KTO JIOJKEH Ha3HAYaTh [IpernapaThl.

Mepa cuibl cBsizu V Kpamepa (0,148) co 3Hauu-
MOCTBIO 0,000 YKa3bIBaeT Ha cjiabyr, HO CTaTHUCTH-
YeCKH 3HAUYNMYI0 B3aUMOCBS3b, UTO O3HAYAET JIUIIb
HeOOJIBIIYI0 U3MEHUYUBOCTh BO MHEHMUSX IO BIIUSI-
HHueM reHjiepHoro ¢axropa. Koaddumuent comnps-
JKeHHOCTH (0,146) TakKe IOATBEPIKJIAeT HAIMJHe
caboi cBsA3H. B 11es1oM, HECMOTpPs Ha 00Iee mpu-
3HAHUE POJIX Bpaua, My>KUHHBI yaire 00pamiamTes K
anTeYHbIM pabOTHUKAM, a JKEHIIMHBI Yalle moJjara-
I0TCsI Ha cOOCTBEHHBIE 3HAHUS WJIM PEKOMEH/Ial1H.

[Ipu usydyeHWUU BJIUSHUs BO3pacTa Ha MHEHHE
OTHOCHTEILHO TOTO, KTO JIOJI?)KEH Ha3HA4aTh Ipera-
patbl uis cHukeHus: AJl, yCTaHOBJIEHO, YTO MOJIO-
Jible JIIo/iu 60J1ee BCero CKJIOHHBI JIOBEPSATH BpadaM,
TOT/Ia KaK CPEIY JIIOJIEH CPETHETO U TTOKUJIOTO BO3-
pacra Bo3pacTaert JI0JIsI TeX, KTO JIOIyCKAaeT Ha3Haye-
HHE TPeInapaToB anTedHbIMHU paboTHuKamu. Camo-
JledeHre MeHee pAaCIpPOCTPAHEHO CPENHN CaMbIX
MOJIOZIBIX M CAMBIX MOKHJIBIX JIFO/IEH.

[Ipu mpoBepKe CTATHCTHUYECKUX THIIOTE3 3HaUe-
Hus X2 [Tupcona (70,910) U OTHOIIIEHUSA ITPABJIOIIO-
mo6us (94,917) mpU Q CTEMEHAX CBOOOMBI UMETH
ACHMIITOTUYECKYI0 3HAUMMOCTh 0,000. IToCKOIBKY
P < 0,05, 9TO YKa3bIBAET HA CTATHUCTHUYECKU 3HAUH-
MYI0 B3aUMOCBSI3b MEK/IY BO3PACTOM U MHEHHEM O
TOM, KTO HazHayaeT npenaparsl. OHaKO JIUHENWHO-
JIMHEWHAasl CBsA3b MMeJIa 3HaYeHue 0,917, UTO BHIIIE
0,05. JlaHHbIH (HaKT CBUAETETBCTBYET 00 OTCYTCTBUU
JIUHEWHOW TEH/EHITUHN B U3MEHEHUN MHEHUU C yBe-
JIMYEHHEM BO3pacTa, T.e. HEJb3SA OJHO3HAUYHO
yTBEPXKJaTh, YTO C BO3PACTOM JI0OBEpHE K Bpadam
pacreT WIH I1aJlaeT paBHOMEPHO; CKOpee, HabIoa-

medications for BP lowering, we have found that
young adults are most likely to trust doctors, while
the proportion of those, who consider acceptable the
drug prescription by pharmacists, increases among
middle-aged and elderly respondents. Self-medica-
tion is less common among the youngest and oldest
respondents.

When testing statistical hypotheses, the values of
Pearson ¥2 (70,910) and likelihood ratio (94,917) at
9 degrees of freedom had an asymptotic significance
of 0,000. Since p < 0,05, there is a statistically signifi-
cant relationship between age and the opinion about
the prescriber. However, the linear-linear relationship
had a value of 0,917, which is higher than 0,05. This
indicates the absence of a linear trend in the change in
opinions with increasing age, i.e., it cannot be defini-
tively stated that trustin doctors increases or decreases
uniformly with age; rather, more complex patterns
are observed. The Cramer’s V value (0,147) with a sig-
nificance of 0,000 indicates a weak but statistically
significant relationship between age and the respon-
dents’ opinions. The contingency coefficient (0,247)
also confirms the presence of this relation.

During the examination of the influence of the
respondents’ education level on their opinion about
a healthcare specialist who prescribes drugs for BP
lowering, it was found that the higher the level of
education, the stronger the conviction in the need for
drug prescription by a doctor, and the lower the trust
in pharmacists or independent choice (Fig. 1). Thus,
among respondents with secondary and secondary
vocational education, 70,0% prefer a doctor; 18,1% —
a pharmacist; 6,8% choose drugs to lower BP inde-
pendently or on the recommendation, and 5,0% of
respondents found it difficult to answer. Among
respondents with higher education, other figures
were noted: 92,0% — a doctor; 3,2% — a pharmacist;
1,1% - independently/on the recommendation, and
3,8% found it difficult to answer. There was also a
difference in the preferences of respondents with an
academic degree: 98,3% — a doctor; 0,0% — a phar-
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Puc. 1. MHeHUA OTHOCUTEJIBHO CIIEHUAINCTA 3/JpAaBOOXPAHEHN A, Ha3HAYAIOIIero IIperapaThl I CHUXKEeHUA apTepualb-
HOTO JaBJIEHHUA U JICUEHUA HUITEMUYECKOHN 60)'[63HI/I cepana, B 3aBUCUMOCTU OT YPOBHA OGpaSOBaHI/IH PECIIOHAEHTOB
Fig. 1. Opinions regarding the healthcare professional prescribing drugs to lower blood pressure and treat coronary artery
disease, depending on the level of education of respondents

1oTca Oosiee cioxHble marrepHbl. Cuia cBasu V
Kpamepa (0,147) co 3HAUUMOCTHIO 0,000 YKa3bIBaeT
Ha cJ1aby10, HO CTATUCTHYECKU 3HAUYNMYIO B3aUMOC-
BsI3b MEXK/Y BO3PACTOM U MHEHUSMH PECTIOH/IEHTOB.
Koaddunuent conpsxennoctu (0,247) TakxKe MOA-
TBEPKIAET HAJTUUKE 3TOU CBSA3H.

B xoze uccieoBaHus BIUSAHUS YPOBHS 06paso-
BaHUA OIPOILIEHHBIX HA UX MHEHHE O CHEI[UATUCTE
CUCTeMBbI 3/[paBOOXPAHEHNsI, HA3HAYAONIEM IIperna-
parsl A cHmkeHUA AJl, yCTaHOBJIEHO, UTO YeEM
BBIIIIE YPOBEHb OOPA30BAaHUsA, TEM CHJIbHee yOex-
JIEHHOCTh B HEOOXOAMMOCTH Ha3HAUeHHs Iperapa-
TOB BPauoOM U HIUIKE JIOBepUe K allTeYHBIM PabOTHU-
KaM HWJIM CaMOCTOSITEIbHOMY BBIOODPY (puc. 1). Tax,
CpeZlu PECIOH/IEHTOB, UMEIOIINX CPeJHEee U CpefiHe-
creruayibHOe 0O6pa3oBaHue, 70,0 % OTAAIOT IPE/IIOo-
yreHHe Bpady; 18,1% — amTedyHOMYy pPabOTHUKY;
6,8 % ocyIecTBIISIOT BHIOOP MpEnaparToB /i CHHU-
skeHUs A/l caMOCTOATENIFHO WIN IO PEKOMEH AN H,
a 5,0 % PeCHoH/IEHTOB 3aTPyIHAJIUCH C OTBETOM.
Cpenu peCcHOH/IEHTOB € BBICIINM 00pa3oBaHHEM
OTMeYeHbl HHbIE ITOKa3aTeyu: 92,0 % — Bpay; 3,2 —
anTeyHbI PAbOTHUK; 1,1 — CAMOCTOSTEIHHO/IIO
pexoMeHianuu u 3,8 % 3aTpyAHSINUCH C OTBETOM.
Taxkxke oTMeyasiach Pa3HOCTh B IIPEANIOYTEHUAX
PECIIOH/ZIEHTOB, HMEIOIIUX HAy4HYI0 CTelleHb:
98,3 % — Bpay; 0,0 — aNTeYHbId PabOTHUK; 0,0 —
CaMOCTOSITEIFHO,/TI0 PEKOMEH/IAINH U 1,7 % PeCIIoH-
JIEHTOB 3aTPYJHAINUCH C OTBETOM.

macist; 0,0% — independently/on the recommenda-
tion, and 1,7% of respondents were undecided.

When testing statistical hypotheses, the Pearson
¥2 (116,726) and likelihood ratio (132,715) values at
6 degrees of freedom had an asymptotic significance
of 0,000. Since p < 0,05, this suggests the highly sta-
tistically significant relationship between the level of
education and the opinion concerning healthcare
professional who should prescribe drugs. Cramer’s V'
(0,232) with a significance of 0,000 indicates a mod-
erate statistically significant relationship; the contin-
gency coefficient (0,311) also confirms the presence
of this relationship.

We also examined the impact of respondents’
income levels on their opinions about a healthcare
professional who should prescribe medications for BP
lowering and the treatment of CAD. A statistically sig-
nificant relationship was found between these charac-
teristics: respondents with higher income were more
likely to favor medications prescribed by a doctor,
while those with lower income tended to consider
other options. The distribution of opinions by respon-
dent group by the income level is presented below:

«  Low: 75,1% — a doctor; 15,1% — a pharmacist;
4,9% — self-prescribing/on the recommenda-
tion; 4,9% — difficult to answer.

« Middle: 87,9% — a doctor; 5,2% — a pharma-
cist; 2,8% — self-prescribing /on the recom-
mendation; 4,1% — difficult to answer.

54

Journal homepage: http://jsms.ngmu.ru



Saidova M.N. / Journal of Siberian Medical Sciences Vol. 10, No. 2 (2026)

IIpu mpoBEpKe CTATHCTHYECKHUX THIIOTE3 3HAUE-
uus x2 I[Mupcona (116,726) v OTHOIIEHHUS TIPAB/OIIO-
nmobus (132,715) npu 6 cTemeHsX CBOOOIbI MMeETU
ACHMIITOTHYECKYI0 3HAUUMOCTb 0,000. ITOCKOIBKY
P < 0,05, 3TO YKa3bIBAET HAa BHICOKYIO CTATUCTUYECKHU
3HAYMMYIO B3aMOCBSI3b MEK/Iy YPOBHEM 00pasoBa-
HUs 1 MHEHHEM O TOM, KTO JIOJDKEH Ha3HAJaTh IIpe-
napatbl. V Kpamepa (0,232) co 3BHAUUMOCTHIO 0,000
YKa3bIBae€T HA yMEPEHHYIO CTAaTUCTUYECKU 3HAYU-
MYI0 B3aUMOCBS3b; KO3(PIUITUEHT CONPIKEHHOCTH
(0,311) Tak’Ke TTOATBEPIKAAET HAJTUUHUE STOU CBS3H.

Taxke HaMU M3yYeHO BJIUSHUE YPOBHSA JI0XO7A
PECIIOH/IEHTOB Ha UX MHEHHE OTHOCUTEJIPHO CITEIN-
aJimcTa 3/7paBOOXpaHEHUs, Ha3HAYAIOIIEro Ipera-
patel A camkeHus A/l u nedenua UBC. Yeranos-
JIEHO HaJInYhe CTAaTHUCTUYECKU 3HAYMMOU CBA3HU
MKy STUMH IPHU3HAKaMU: PECHIOHIEHTHI ¢ 6osiee
BBICOKMM YPOBHEM [IOXOJIa Yallle BBICTYMMAIOT 3a
HazHaYeHUe IIPENapaToB BpauoM, TOT/IA KaK JIFOJIH C
MHHUMAaJIbHBIM YPOBHEM JIOXOJIa B OCHOBHOM pac-
CMAaTPHUBAIOT JIpyTHe BapuaHThl. [I[puBoMM pacmpe-
JleJIEHVEe OTBETOB I10 TPYIIIIaM PECIIOH/IEHTOB B 3aBU-
CHMOCTH OT YPOBHS JIOXO/[OB:

e MwuHUMaJBHBIA YPOBEHBL: 75,1 % — Bpavy;
15,1 — anTeYHbIA pabOTHUK; 4,9 — CAMOCTOSI-
TeJIbHO/TI0 PEKOMEHAAIINH; 4,9 % — 3aTPy/-
HSIIOTCS OTBETUTb.

« Cpemuuii ypoBeHb: 87,9 % — Bpay; 5,2 —
anTevyHbIl PabOTHUK; 2,8 — CAMOCTOSATETBHO/
110 PEKOMEHIAUH; 4,1 % — 3aTPYAHAIOTCS
OTBETHUTb.

e  Belme cpenero: 90,2 % — Bpay; 5,1 — anTey-
HBIN pabOTHHK; 2,1 — CAMOCTOSITETHHO,/ TIO PEKO-
MeHJIaluy; 2,6 % — 3aTPy/IHSIOTCS OTBETUTh.

[Ipu TpoBEpKe CTaTUCTUYECKUX THIIOTE3 3HAUEHUS
¥2 Tlupcona (40,415) ¥ OTHOIIEHUS TPABIONIOIOOMS
(40,982) ipu 6 cTeneHsx CBOOOABI IMETH aCHMIITOTH-
YecKyr0 3HaYMMOCTh 0,000. IToCcKoJIbKY p < 0,05, 3TO
VKa3bIBAeT Ha CTATUCTHYECKU 3HAUNMYIO B3AaTMOCBSI3b
MEK/Ty YPOBHEM JIOXOJIOB PECIHOHJIEHTOB U WX MHe-
HHEM TI0 JAHHOMY BOIIPOCY, a pe3ysibTaThl V Kpamepa
(0,136) co 3HAUMMOCTBIO 0,000 YKa3bIBAIOT Ha CJa-
Oyr0, HO CTAaTHCTHYECKH 3HAUYNMYK) B3aHMOCBS3b.
Koaddurment conpspxerHoctd (0,189) Takxke MOA-
TBEPKAAeT HATIKe ca00l CBA3H.

Kpome Toro, Hamu ObLIIO U3YYEHO BIIMSTHUE IIPO-
(heccrioHATTBPHOTO CTaTyca PECIIOHEHTOB HA UX MHe-
HYE€ OTHOCUTEJILHO CIEINAJIFICTA 3/[PABOOXPAHEHUS,
Ha3HAYAIONIETO IpenapaTsl 7y CHIKeHus AJl u
neuenust UBC. BpisiBjieHO, UTO paboTatoline 0 B
OOJIBIIIEN CTEIeHW JOBEPSIOT BpadyaM, TOT/Ia Kak
IEHCUOHEPHI U 0e3paboTHbBIE/IOMOXO3SHUKH dJalle
obparnaiTcs K anTeyHbiM paboTHukaM. Tak, cpean
pabotatonux 89,2 % pPECHOHIEHTOB OT/AIOT IIPEs-

e High: 90,2% — a doctor; 5,1% — a pharmacist;
2,1% — self-prescribing /on the recommenda-
tion; 2,6% — difficult to answer.

When testing statistical hypotheses, the Pearson

%2 (40,415) and likelihood ratio (40,982) values at
6 degrees of freedom had an asymptotic significance
of 0,000. Since p < 0,05, there is statistically signifi-
cant relationship between the respondents’ income
level and their opinion on this issue. The Cramer’s V'
(0,136) with a significance of 0,000 indicate the
weak but statistically significant relationship. The
contingency coefficient (0,189) also confirms the
presence of a weak relationship.

In addition, we studied the influence of the occu-
pational status of respondents on their opinion con-
cerning healthcare professional who prescribes med-
icines for BP lowering and the treatment of CAD. It
was found that the employed respondents trust doc-
tors to a greater extent, while retirees and the unem-
ployed/housewives more often turn to pharmacists.
Thus, among employed respondents, 89,2% prefer
doctors; 2,9% — pharmacists; 4,9% choose the drug
independently/on the recommendation, and 2,9% of
respondents found it difficult to answer. Among the
unemployed/housewives: 80,5% — a doctor; 15,8% —
a pharmacist; 0,0% — self-prescribing/on the recom-
mendation; 3,6% found it difficult to answer. In the
group of retirees: 72,7% — a doctor; 16,9% — a phar-
macist; 3,8% — self-prescribing/on the recommen-
dation; 6,6% found it difficult to answer.

The Pearson 2 (76,054) and likelihood ratio
(88,410) values at 6 degrees of freedom had an
asymptotic significance of 0,000, and p < 0,05 indi-
cates a statistically significant relationship between
the respondents’ occupational status and their opin-
ion about healthcare professional who should pre-
scribe medications. However, the Cramer’s V (0,187)
with a significance of 0,000 showed a weak but sta-
tistically significant relationship, and the contin-
gency coefficient (0,256) also confirms the presence
of a weak relationship.

Also, we investigated whether patients adhere to
therapy and how disciplined they are in taking medica-
tions for the treatment of CAD and high BP. The survey
showed that out of a total of 1087 respondents, 476 indi-
viduals (43,8%) regularly take the drugs prescribed;
374 (34,4%) “try to take medications regularly, but this
is not always possible”; 184 (16,9%) “take medications
only if their BP is high”; 8 (0,8%) take the drugs irregu-
larly, and 45 (4,1%) chose the answer “Other”.

The distribution of responses by gender showed
that women who regularly take the medications pre-
scribed amount to 37,2%; 36,0% of women who “try
to take medications regularly, but this is not always
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Taﬁjmua 3. Pacrlpe,aeneHHe OTBETOB Ha BOIIPpOC «PeryjmpHo JIX Bbl IDpUHUMAaeTe Ha3HAY€HHbIe JIEKapCTBEHHbIE
npemnaparsl 4J1d JIeHeHUu A HILIeMUYEeCKOH 60J1e3HU cepanua U CHUXEHHUA apTepruaJibHOTro ﬂaBJIeHI/IH?» B 3aBHMCHUMOCTH OT I1oJIa

pecnoHAeHTOB

Table 3. Distribution of responses to the question “Do you regularly take the prescribed medications for the treatment of
coronary artery disease and blood pressure lowering?” depending on the gender of respondents

Aa, Her, Ctraparwoch npyHuMaTh IIpuHMMal0 TOJIBKO

NpYMHMMaK  NPUMHUMAKw  peryJAapHO, HO 3TO B C/IyYae NOBbIIIeHUs
Ios peryjisipHo HEperyJisspHO He BCerja BO3MOXKHO  apTepHaIbHOro Jpyroe Hroro
Sex Yes, I take No, I take I try to take drugs JAaBJICHHUS Other Subtotal

drugs drugs regularly, butit’'s not I take drugs only if my

regularly irregularly always possible blood pressure is high
Kenckuii / Female 229 0 222 127 38 616
Myxcko#t / Male 247 8 152 57 7 471
Bcero / Total 476 8 374 184 45 1087

MMOYTEHNE BpauaMm; 2,9 % — anTedHbIM pabOTHUKAM;
4,9 % OCyIIECTBJISIIOT BHIOOD IIperapaTa caMOCTOsI-
TEJIPHO/TI0 PEKOMEHJANNU U 2,9 % PEeCHOHEHTOB
3aTpyaHsaInch ¢ orBeroM. Cpenu 6e3pabOTHBIX/
Jomoxossiek: 80,5 % — Bpady; 15,8 — anTeuHbIH
paboTHUK; 0,0 — CaMOCTOSITEJIbHO/TI0 PEKOMEH -
nuu; 3,6 % 3aTPyIHAINCH C OTBETOM. B rpyiimne mneH-
CHOHEpPOB: 72,7 % — Bpay; 16,9 — anTeuHbIi paboT-
HUK; 3,8 — €aMOCTOATEJIbHO/II0 pPEKOMEH/IAINH;
6,6 % 3aTPyAHAINCH C OTBETOM.

[Tpu aTom 3Hauenwus x2 [TupcoHna (776,054) ¥ OTHO-
meHus1 mpasgonozobus (88,410) mpu 6 cremeHsAx
cBOOO/IBI WMEJM ACHUMITOTHYECKYI0 3HAYUMOCTH
0,000, a p < 0,05 YKa3bIBa€eT HA CTATHCTUYECKH 3Ha-
YUMYI0 B3aUMOCBSI3b MEXAY IMPOGECCHOHATBHBIM
CTaTyCOM PECIOH/IEHTOB M UX MHEHHEM O TOM, KTO
JIOJKEH HazHayaTh Inpernaparbl. OJHAKO Mepa CHJIbI
cesa3u V' Kpamepa (0,187) co 3HaUUMOCTBIO 0,000
rokasasia cy1abyto, HO CTATUCTUYECKH 3HAYMMYIO B3a-
HMMOCBSI3b, 2 KO3(MPUIIMEHT CONPSI?KEHHOCTH (0,256)
TaKIKe IMOATBEPIKIAET HATMUKE c1ab0H CBA3H.

B nmasbpHeHIIEM Mbl BBISICHSIH, HPHAEPKUBA-
IOTCA JIM TAalWeHThl Ha3HAUYeHHOW Tepanmuu |
HACKOJIbKO OHU JIUCITUIUIMHUPOBAHHBI B ipremMe JIC
qis neuenns UBC u camkenus AJl. AHKeTUpOBaHME
IOKa3aJIo, 4To u3 ob1ero yucsia (1087) pecrnoH ieH-
TOB 476 (43,8 %) perysisspHO IPUHUMAIOT Ha3HAYEH-
ubie JIC; 374 (34,4 %) «cTapaiorcs IpUHUMATH Pery-
JIIPHO, HO 3TO HE BCeraa BO3MOXKHO»; 184 (16,9 %)
«IIPUHUMAIOT IIperapaThl TOJBKO B CJIydae IOBBI-
mrenHoro All»; 8 (0,8%) npunumaror JIC Hepery-
JISIPHO U 45 (4,1%) BbIOpAIA OTBET «JIPYTOE».

Pacnpenenenre OTBETOB BHYTPH KaKJOH T'eH-
JIEPHOU TPYIINBI MMOKA3aJI0, UTO KEHIUHBI, PEry-
JISPHO TpUHUMAaloIe HasHaueHHble JIC, cocras-
JIAIOT 37,2 %; 36,0 % OIPOIIIEeHHBIX KEHIIIUH «CTapa-
0TCsA MPUHUMATh PEryJasapHO, HO 3TO He Bcerjaa
BO3MOKHO»; 20,6 % «IIpUHHUMAIOT IpPEeraparThbl
TOJIBKO B CJIydae MOBBINIEHHOTO AJl»; IMYHKT «Jpy-
roe» BbIOpasnu 6,2 % keHIUH (Tab. 3).

possible”; 20,6% “take medications only if their BP is
high”; the option “Other” was selected by 6,2% of
women (Table 3).

Among men, 52,4% of respondents take medica-
tions regularly; 32,3% try to take drugs regularly;
12,1% “take medications only if BP is high”; 1,7%
indicated “No, I take medications irregularly” and
1,5% chose the option “Other” . When testing statisti-
cal hypotheses, the Pearson y2 value was 51,340 at
4 degrees of freedom, and an asymptotic significance
(p) was 0,000. Similarly, the likelihood ratio value
was 56,346 at 4 degrees of freedom, with an asymp-
totic significance of 0,000. Since p for both criteria is
less than 0,05, the null hypothesis of no relationship
between the variables is rejected. This indicates a
statistically significant relationship between the
respondents’ gender and treatment compliance. The
Cramer’s V (0,217) value with a significance level of
0,000 indicates the weak or moderate but statisti-
cally significant relationship, and the contingency
coefficient (0,212) also confirms the presence of a
weak or moderate relationship.

Assessment of the influence of respondents’ age
on medication adherence (Fig. 2) showed that the
majority of respondents aged 21—40 (49%) and over
61 (73,1%) selected the answer “Yes, I take medica-
tions regularly”. The answer “I try to take medica-
tions regularly, but this is not always possible” was
more often chosen by respondents aged 41-60.
Respondents aged 21—40 (9,6%), 41-50 (21,3%),
51—60 (28,6%), and over 60 (3,9%) answered “I take
medications only if my BP is high”.

When testing statistical hypotheses, the Pearson
¥2 value was 238,189 at 12 degrees of freedom, with
an asymptotic significance (p) of 0,000. Similarly,
the likelihood ratio value was 238,252 at 12 degrees
of freedom, with an asymptotic significance of 0,000.
Since p for both criteria is less than 0,05, the null
hypothesis of no relationship between the variables
is rejected. This indicates a statistically significant
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Cpenuu My>k4umH peryaapHo npuHumaot JIC
52,4 % PECIIOH/IEHTOB; IBITAIOTCSA COOJIFOJIATH PETy-
JISIPHBIN TIpueM 32,3 %; «IIPUHUMAIOT TOJIBKO B CIIy-
vyae moBbIeHuss AJl» 12,1 %; OTMETWIN «HET, MpHU-
HUMAalIO0 HEPETYJISIPHO» 1,7 % U «Apyroe» — 1,5 %. [Ipu
5TOM IIPH IPOBEPKE CTATUCTUYECKUX TUIIOTE3 3HAUE-
HHe ¥2 ITupcoHa cOCTaBWIO 51,340 IPH 4 CTENEHSX
cBOOOZIBI, a ACHMIITOTHYECKAs 3HAYUMOCTH (p) —
0,000. AHaJIOTUYHO 3TOMY, 3HAUYEHHE OTHOIIEHUS
MPaBIOIIOIOONS COCTABHIIO 50,346 IIPU 4 CTENEHsX
¢cBOOO/IBI, C ACUMIITOTUYECKON 3HAYMMOCTBHIO 0,000.
[TockobKy p AJisi 060MX KPUTEPUEB MeEHbIIE 0,05,
HyJIeBasi TUIIOTe3a 00 OTCYTCTBUU CBSI3U MEXK/IY IIepe-
MEHHBIMU OTKJIOHAETCSA. DTO CBUJETEIBCTBYET O CTa-
TUCTUYECKN 3HAUNMOI B3aMMOCBS3U MEXKIY TOJIOM
PECIIOH/IEHTOB U COOJIIOZIEHUEM peKUMa Teparuu.
Mepa cwmibl cBs3u V Kpamepa (0,217) co 3HAUUMO-
CThIO 0,000 yKa3bIBaeT HA CJIAOYIO WIN yMepPEHHYIO,
HO CTAaTHUCTUYECKH 3HAYNMYIO B3aMOCBSI3b, a KOa(d-
unpeHT conpsskeHHOCTH (0,212) TaKyKe TOTBEPK-
JlaeT HaJIn4yue c1aboi U yMepeHHOH CBA3H.

HcenenoBanue BIUSHUS BO3PACTa OMPOIIEHHBIX
Ha coOJIo/ieHe Ha3HAaYeHHOW Tepanuu (puc. 2)
[I0Ka3aJI0, UTO OOJIBIIMHCTBO PECIIOHIEHTOB B BO3-
pacre ot 21—40 Jiet (49 %) u crapie 61 roga (73,1 %)
BBIOPaJIH OTBET «Jla, IPUHUMAI0 PerysisspHo». OTBeT
«CTapach MIPUHUMATD PETYJIIPHO, HO 3TO He BCET/a
BO3MOKHO» dallle BBIOMpPAIN PECHOHIEHTHI B BO3-
pacte oT 41—60 seT. OTBETUIN «IIPUHUMAIO TOJIBKO
B CJIy4yae TMOBBIIIEHHOTO AJl» PECIOH/IEHTHI B BO3-
pacre 21—40 ner (9,6 %), 41—-50 ner (21,3 %),
51-60 JseT (28,6 %) u crapie 60 Jet (3,9 %).

relationship between the age of the respondents and
their answers to the question about the regularity of
taking the medications prescribed. In this case, the
Cramer’s Vvalue (0,270) with a significance of 0,000
indicates a moderate statistically significant relation-
ship, and the contingency coefficient (0,424) also
confirms the presence of a moderate relationship.

The regularity of taking the medications pre-
scribed also depends on occupational status: it was
found that employed respondents are more likely to
follow doctor’s prescriptions (48,6%) than the unem-
ployed/housewives (31,2%) and retirees (44,2%).
The Pearson x2 value was 36,761 at 8 degrees of free-
dom with an asymptotic significance (p) of 0,000.
Similarly, the likelihood ratio value was 40,308 at
8 degrees of freedom, with an asymptotic signifi-
cance of 0,000. Since p for both criteria is less than
0,05, the null hypothesis of no relationship between
the variables is rejected. This indicates a statistically
significant relationship between the occupational
status of the respondents and the regularity of taking
the medications prescribed. The Cramer’s V (0,130)
value with a significance of 0,000 indicates a weak
statistically significant relationship. The contingency
coefficient (0,181) also confirms the presence of a
weak relationship.

When processing the questionnaire results, we
found a difference in the regularity of taking all the
medications prescribed depending on the level of
education of respondents. Forty-five percent of
respondents with secondary and secondary voca-
tional education, 36,2% of those with higher educa-
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4 Ja, mpuaumato  Het, npuHuMato Craparocb [Ipunumaro [pyroe
peryJsipHo HepEeTyYISIPHO HNPUHUMATh PETYISIPHO, TIpemapaTkl Other
Yes, I take No, I take HO 9TO HE Bcerma TOJIBKO B CIIy4ae
medications medications BO3MOKHO MOBEIIeHHOTO A/l
regularly irregularly I try to take I take medications
medications regularly, only if my blood
but it’s not always pressure is high
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Puc. 2. PacripesiesieHne 0TBETOB Ha BOIIPOC « PErysIsipHO Jiv BbI IPUHUMAeETe Ha3HAUEHHbIE JIEKAPCTBEHHBIE TIPeapaThl
quis neuenus MBC u camkenus AJ[?» B 3aBUCUMOCTH OT BO3pacTa PeCIOHEHTOB
Fig. 2. Distribution of responses to the question “Do you regularly take the prescribed medications for the treatment
of coronary artery disease and blood pressure lowering?” depending on the age of respondents
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[Ipu mpoBepKe CTaTUCTUYECKUX TUIIOTE3 3HaUe-
Hud 2 [Mupcona cocraBuso 238,189 mpu 12 cremne-
HAX CBOOOJIbI, aCUMIITOTHYECKAs 3HAYUMOCTh (p) —
0,000. AHAJIOTUYHO 3TOMY, 3HAUEHHE OTHOIIEHHUS
MPaBONOO0MS COCTaBUIIO 238,252 TIpU 12 CTere-
HAX CBOOOMBI, C ACHUMIITOTHYECKOH 3HAUYMMOCTHIO
0,000. IToCKOIBKY p JIJIs1 000UX KPUTEPHEB MEHBIIIE
0,05, HyJIeBasi TUIIOTe3a 00 OTCYTCTBUHY CBA3H MEXK/TY
IepeMeHHBIMHU OTKJIOHSETCS. DTO CBUIETEIbCTBYET
O CTAaTHCTUYECKW 3HAYMMOU B3AaWMOCBSI3U MEXKIY
BO3PAaCTOM PECIIOHJIEHTOB M OTBETAMH Ha BOIIPOC O
peryJisipHOCTH TpHUeMa Ha3HAUYeHHBIX MpPernapaTos.
B pmamHOM ciywae mepa cuibl cBA3u V' Kpamepa
(0,270) co 3HAUUMOCTBHIO 0,000 YKa3bIBAET HA yMe-
PEHHYIO CTaTUCTHYECKH 3HAYUMYI0 B3aUMOCBS3b, a
K03 duIMeHT conpsiKkeHHOCTH (0,424) TaK:Ke MOA-
TBEPIK/IAET HAJTUUKE YMEPEHHOU CBS3H.

PerynapHocTs npuMeHeHUs HaszHaueHHBIX JIC
3aBUCHUT U OT TPOMECCHOHATBHOTO CTaTyca: ycTa-
HOBJIEHO, YTO paboTalolue pPEeCIOH/IEHTHI B 60JIb-
el Mepe BBHIIOJHAIOT HAa3HAUEHUs Bpadel
(48,6 %), uem Ge3paboTHBIE/ TOMOX03AUKH (31,2 %)
U MeHCUOHepHl (44,2 %). 3HaueHwe X2 I[lupcoHa
coctaBuiio 36,761 npu 8 cremneHsax cBOOOABI, acCUM-
NITOTHYECKAsA BHAYUMOCTH (p) — 0,000. AHAJIOTHIHO
9TOMY, 3HAUEHHE OTHOIIEHUs TPaBION0I00us paB-
HSJIOCh 40,308 mpu 8 cremeHsax CBOOOJBI, C aCHM-
NTOTUYECKOU 3HAYMMOCTBIO 0,000. Ilockosibky p
JUUTs1 0OOUX KPUTEPHEB MEHBIIE 0,05, HyJIeBas THUIIO-
Te3a 00 OTCYTCTBHUU CBSI3U MEXKY MepeMeHHBIMHU
OTKJIOHEHA. DTO CBUJIETETLCTBYET O CTATHCTUUYECKH
3HAYMMOU B3aMMOCBSZU MEXIY ITPOPECCHOHATh-
HBIM CTaTyCOM PECIOHIEHTOB U PETYJISPHOCTHIO
IprieMa Ha3HAUeHHBIX IpernapaTtoB. Mepa CHIIBbI
cBa3u V Kpawmepa (0,130) cO 3HAYUUMOCTHIO 0,000
yKas3bIBaeT Ha €Ia0yl0 CTATUCTHYECKU 3HAYNMYIO
B3auMOCBA3b.  Koadduiuent  conpskeHHOCTU
(0,181) Takke TMOATBEpIKJAeT HAIWUYKMeE CJIaboOU
CBSI3H.

B mpornecce 06paboOTKU pe3ysIbTATOB aHKETUPO-
BaHUS HAMH YCTAaHOBJIEHO PA3JIMYHE B PETYJISIPHO-
CTH TIpHeMa Bcex HasHaueHHbIX JIII B 3aBUCHMOCTH
OT YPOBHSI 00pa3oBaHUsA PECHOHIEHTOB. PerysisspHo
npunuMmaiot JIC 45,5 % 13 duca July| co CPeHUM U
CpeJlHeCIIEIUIBHBIM 0o0pa3oBaHueM; 36,2 % wu3s
YpcJIa JIUI ¢ BBICIIUM obOpasoBaHueM u 67,5 % u3
YHCIIa JIUI], UMEIOITUX HAYYHYIO CTElleHb. SHAUEHNE
X2 Ilupcona cocraBuio 83,931 1pu 8 cTeneHsax CBO-
00/1pI, aCHMIITOTHYECKAsA 3HAUYUMOCTD (p) — 0,000.
AHAJIOTHYHO 3TOMY, 3HAUEHUE OTHOIIIEHUS IIPaBI0-
momobusi coctaBuwio 86,275 Mpu 8 CTENEHSIX CBO-
0O0/bI, C ACHMIITOTHYECKOM B3HAYMMOCTBIO 0,000.
ITockoJIbKy p 7711 000MX KPUTEPUEB MEHbIIE 0,05,
HyJIeBasi TUIMOTe3a 00 OTCYTCTBUM CBSI3H MEXKIY

tion; and 67,5% of those with an academic degree
take medications regularly. The Pearson x2 value
was 83,931 at 8 degrees of freedom, with an asymp-
totic significance (p) of 0,000. Similarly, the likeli-
hood ratio value was 86,275 at 8 degrees of freedom,
with an asymptotic significance of 0,000. Since p for
both criteria is less than 0,05, the null hypothesis of
no relationship between the variables is rejected,
indicating a statistically significant relationship
between the respondents’ level of education and the
regularity of taking the medications prescribed. Cra-
mer’s V (0,196) value with a significance of 0,000
indicates a weak or moderate statistically significant
relationship, which is also confirmed by the contin-
gency coefficient value (0,268).

It should be noted that the regularity of drug
intake also varies significantlly depending on the
respondents’ income. In the low-income group,
31,9% take medications regularly; 41,7% “try to take
medications regularly, but this is not always possi-
ble”; 22,5% “take medications only if their BP is
high” and 3,9% of respondents chose the answer
“Other”. In the middle-income group, 55,6% of
respondents take medications regularly; 26,7% “try
to take medications regularly, but this is not always
possible”; 12,4% “take medications only if their BP is
high” and 5,2% of respondents chose the answer
“Other”. In the high-income group, 50,2% of respon-
dents take medications regularly; 31,1% “try to take
medications regularly, but this is not always possi-
ble”; 12,3% “take medications only if their BP is
high”; 3,0% of respondents chose the answer “Other”.

In this case, the Pearson y2 value was 91,415 at
8 degrees of freedom, with an asymptotic signifi-
cance (p) of 0,000. Similarly, the likelihood ratio
value was 87,529 at 8 degrees of freedom, with an
asymptotic significance of 0,000. Since p for both
criteria is less than 0,05, the null hypothesis of no
relationships between the variables is rejected. This
indicates a statistically significant relationship
between the respondents’ income level and the regu-
larity of taking the medications prescribed. More-
over, the Cramer’s V (0,205) value with a significance
of 0,000 indicates a weak to moderate statistically
significant relationship, which is confirmed by the
contingency coefficient (0,279).

The responses to the next question of the inven-
tory, “What would you do if your doctor has pre-
scribed multiple medications simultaneously to treat
CAD and lower BP?” were distributed as follows. Out
of the total number of respondents (1087), 515
(47,4%) “try to take all medications, but this is not
always possible”; 417 (38,4%) “strictly follow the
doctor’s recommendations and take all medica-
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IepeMeHHBbIMU OTKJIOHSAETCS, UTO CBU/IETEIBCTBYET
0 CTATHUCTUYECKH 3HAYMMOH B3aMMOCBS3U MEXKIY
YpOBHEM 06pa30BaHUsI PECIIOH/IEHTOB U PETYJISIPHO-
CTHIO IIpHEeMa Ha3HauyeHHBbIX IpemnapatoB. V Kpa-
Mepa (0,196) co 3BHAUMMOCTBIO 0,000 YKa3bIBAaET HA
c1abyr0 VI YMEPEHHYI0 CTATUCTHYECKU 3HAUYUMYIO
B3aMMOCBA3b, YTO TaKKe IOATBep:KAaeT Koahdu-
[IMEHT COMpsiKeHHOCTH (0,268).

Heo6x0AMMO OTMETUTD, UTO PETYJIIPHOCTH MPHU-
eMa JIC Tak:ke CUJIBHO BapbUpyeT B 3aBUCUMOCTH OT
JIOXOZIOB PECIIOH/IEHTOB. B rpyIie pecroHZeHTOB C
MHUHHUMAaJIBHBIM YPOBHEM JIOXO/IOB 31,9 % pEeryJIspHO
npuHuMamnT JIC; 41,7 % «IpUHUMAIOT PEryJsApHO,
HO 5TO HE BCET/[a BO3MOKHO»; 22,5 % «IIPUHUMAIOT
TOJIBKO B CJTy4Jae MOBBIIIIEHHOTO A/l » 1 3,9 % pecIioH-
JIEHTOB BBIOPAJIH OTBET «JIpyroe». B rpyme co cpen-
HUM yPOBHEM JIOXOJIOB 55,6 % PECIIOHJIEHTOB pery-
asapHO npuHuMalot JIC; 26,7 % «IIpUHUMAIOT pery-
JIAIPHO, HO O5TO He Bcerza BO3MOXKHO»; 12,4 %
«IIPUHUMAIOT IIPenaparsl TOJBKO B CJIyyae IOBBI-
meHHoro AJl» u 5,2 % pecroH/IEHTOB BBIOPAJIM OTBET
«apyroe». Cpeiy peclioH/IEHTOB € YPOBHEM JI0X0/I0B
BBIIIIE CPEJHEr0 50,2 % OTMETWIN PETYJISIPHBIN
[IpYeM Mpenaparos; 31,1 % «craparwTcs IPUHUMATh
PperyJiApHO, HO 3TO He BCerjia BO3MOXKHO»; 12,3 %
«IIPUHUMAIOT IIPenaparsl TOJBKO B CJIyyae IOBBI-
meHHoro AJl»; 3,0 % PECIIOH/IEHTOB BHIOPAIN OTBET
«Apyroe».

B nannom ciyudae 3HaueHue X2 Ilupcona cocra-
BWIO 91,415 npu 8 cTeneHsax CBOOObI, ACUMIITOTH-
yeckass 3HAUMMOCTh (p) — 0,000. AHaJIOTUYHO
STOMy, 3HAUYeHHE OTHOIIEHUS IPaBJONOA00HUs
coctaBwio 87,529 npu 8 CTeNeHsAX CBOOOBI, C aCHM-
NTOTUYECKOM 3HAYUMOCTBIO 0,000. IlockoJsibky p
ZiU1s1 000MX KpUTepHEB MeHbIIIe 0,05, HyJIeBas THIIO-
Te3a 00 OTCYTCTBHUU CBSI3U MEXKY MepeMeHHBIMHU
OTKJIOHSIETCA. DTO CBUJIETEJIBCTBYET O CTAaTHUCTHYe-
CKU 3HAUYMMOH B3aMMOCBS3U MEK/Y YPOBHEM JI0XO-
JIOB PECIIOHJIEHTOB U pPEryJApPHOCTHIO IIpHeMa
Ha3HAueHHBIX IpernapaToB. IIpu 5TOM Mepa CHJIBI
cea3u V Kpamepa (0,205) co 3HAUUMOCTBHIO 0,000
VKa3bIBaeT Ha CJ1a0yI0 WK YMEPEHHYIO CTaTUCTHYe-
CKM 3HAYMMYIO0 B3aUMOCBf3b, YTO IIOJTBEPKAAET
K03(hGHUITUEHT cONPsKEHHOCTH (0,279).

OTBeTHI Ha CJIEIYIONINI BOIIPOC aHKETHI « KaKOBbI
Bamm pmevictBus, ecoii Bpay HazHA4YWI Bam omHO-
BPEMEHHBIH IpPHEM HECKOJIbKHX IIPENapaToB I
nedyenusa UBC u cHmxenua AJl?» pacnpeneausinuch
caeayomuM obpazoM. M3 o01iero umciaa pecrnoH-
nleHTOB (1087) 515 (47,4 %) «cTaparoTcs MpUHUMAaTb
BCe Ha3HAUYEHHBIE IPenaparhl, HO 3TO He BCer/ia BO3-
MOKHO»; 417 (38,4 %) «CTpOTO CIEAYIOT PEKOMEH-
JlanusaM Bpada M IPUHUMAIOT BCE IIPenapartsl»; 74
(6,8 %) «uare TpUOOPETAIOT TOJIBKO OJUH TIperna-

tions”; 74 (6,8%) “usually buy only one drug to lower
BP”; 81 respondents (about 7,4%) found it difficult to
answer.

Among women, 244 respondents (39,6%) strictly
follow the doctor’s recommendations, while among
men only 173 subjects (36,7%) do so. Moreover, men
found it difficult to answer this question more often
(48 (10,2%)) than women (33 (5,4%)) (Table 4). In
this case, the Pearson 2 value was 18,827 at 3 degrees
of freedom, and an asymptotic significance (p) was
0,000. Similarly, the likelihood ratio value was
19,285 at 3 degrees of freedom, with an asymptotic
significance of 0,000. Since p for both criteria is less
than 0,05, the null hypothesis of no relationship
between the variables is rejected. This indicates a
statistically significant relationship between the gen-
der of the respondents and treatment adherence
when multiple drugs are prescribed simultaneously.
Moreover, Cramer’s V value (0,132) with a signifi-
cance level of 0,000 indicates a weak but statistically
significant relationship: although an association
exists, gender explains only a small portion of the
variability in patterns of drug intake. The contin-
gency coefficient (0,130) also confirms the presence
of a weak relationship.

We also examined the impact of age on adherence
to multiple drug therapy. The distribution of
responses in this context showed significant variabil-
ity. Thus, in the age group of 21—40, most respon-
dents (115 out of 198, or 58,1%) strictly adhere to the
doctor’s recommendations, followed by the age
groups of 41-50 and 51—-60, while in the age group
over 61, most respondents (178 out of 283, or 62,9%)
“try to take all medications, but this is not always
possible”. Moreover, the Pearson x2 (111,975) and
likelihood ratio (123,003) values at 9 degrees of free-
dom indicated an asymptotic significance (0,000).
Since p < 0,05, there is a statistically significant rela-
tionship between age and respondents’ intake pat-
tern when multiple medications are prescribed
simultaneously. The Cramer’s V (0,185) with a sig-
nificance of 0,000 indicates a moderate statistically
significant relationship between the two variables,
which is also confirmed by the contingency coeffi-
cient (0,306).

We found the influence of occupational status on
adherence to multiple drug therapy. Thus, 249 indi-
viduals (45,5%) representing employed respondents,
32,6% of the unemployed/housewives, and 30,1% of
retirees strictly follow the doctor’s recommenda-
tions. It should be noted that 205 individuals (64,3%)
of the total number of retirees said that they are not
always able to take all the medications prescribed.
The Pearson %2 (88,549) and likelihood ratio
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Ta6mmua 4. PactipesiesieHre 0oTBeTOB Ha Bonpoc «KakoBbl Bauu eficTBus, eciv Bpad HasHa4YMI1 BaM ojHOBpeMeHHbIH
pHeM HeCKOJIbKUX IIPerapaToB JJisl JIeYeHHs UIIeMUYeCKOH 60JIe3HU Cep/illa U CHIKEHHUS] apTepUaIbHOTO IaBJIeHUsI?»

B 3aBUCHMOCTH OT 10JIa peClIOHAEHTOB

Table 4. Distribution of responses to the question “What would you do if your doctor has prescribed multiple medications
simultaneously to treat coronary artery disease and lower blood pressure?” depending on the gender of the respondents

Crapaioch NPMHUMATh
BCe Ha3HaYeHHbIEe

Ctporo cienyo
peKoOMeHAAnMAM
Bpaya M IPUHUMAI0 Bce

Yame npuo6peTarw 3aTpyAHANCH

npenaparsl, HO 3TO TOJILKO OJMH OTBETHUTh
IMon npenaparsl ooqE HToro

He Bcerja BO3MOKHO . npenapar I find it
Sex I strictly follow s Subtotal

I try to take all p I usually buy only difficult to

.. . the doctor’s
medications, but this is dati 4 one drug answer
not always possible recommendations an
take all medications

2Kenckuit / Female 284 244 55 33 616
My>xckoit / Male 231 173 19 48 471
Bcero / Total 515 417 74 81 1087

par mis cuumkenus All»; 81 dein. (oxono 7,4 %)
3aTPY/IHSJICSA C OTBETOM.

Cpemu :KeHIUH 244 pecnonzenta (39,6 %)
CTPOTO CEAYIOT PEKOMEHIAIUAM Bpaya, TOT/ia Kak
cpeau MY>KYUH — TOJIBKO 173 uden. (36,7 %). Ilpu
9TOM MYKYHHBI Uallle 3aTPYAHSINCh C OTBETOM Ha
sT0T Bompoc (48 (10,2 %)), yeM »xeHIUHBI (33
(5,4 %)) (Tabs. 4). 3nauenue ¥2 [TupcoHa cCOCTaBUIO
18,827 npu 3 creneHax cBOOOIbI, ACUMIITOTHYECKAS
3HAYUMOCTH (p) — 0,000. AHAJIOTHUYHO 3TOMY, 3Ha-
YeHHe OTHOIIEHUs MPAaBAONOAO00US COCTaBUIIO
19,285 mpu 3 CTemeHsAX CBOOOJBI, ¢ aCUMIITOTHYE-
CKOM 3HAUUMOCTBIO 0,000. ITOCKOIBKY p /15T 060UX
KpUTEpPUEB MEHbIIE 0,05, HyJIeBas TUIOTe3a 00
OTCYTCTBHU CBA3U MEXAY II€PEMEHHBIMH OTKJIOHS-
eTrcs. DTO CBU/IETEIBCTBYET O CTATUCTUYECKU 3HAUM-
MOU B3aWMOCBSI3U MEK/IY I0JIOM PECIIOH/IEHTOB K
MPUBEPKEHHOCTHIO JIEUEHHWI0 TIPU Ha3HAYEHUH
OTHOBPEMEHHOTO ITpHeMa HECKOJIBKHUX MPEnapaToB.
IIpu astom V Kpamepa (0,132) cO 3HAYUMOCTHIO
0,000 yKa3bIBaeT Ha ¢j1abylo, HO CTaTHUCTUYECKU
3HAYMUMYI0 B3aMMOCBSI3b: XOTsI CBSI3b CYIIIECTBYET,
I10J1 OOBACHSIET JIUIIh HEOOJIBIIYIO0 YaCTh NU3MEHUH-
BOCTH B JIEUCTBUSAX IIpU ITpreMe mpernapaTtoB. Koad-
(unueHT conpsKeHHOCTH (0,130) TaKKe MOITBEPIK-
JlaeT Hasimuue cjaabou CBI3M.

Tak:xke HAMU U3yU€HO BIIUSHUE BO3pacTa Ha IIPU-
BEP)KEHHOCTh JIEUEHUI0 MPU Ha3zHAYEHUU BPAYOM
OTHOBPEMEHHOTO ITPHEeMa HECKOJIbKUX MPENapaToB.
Pacnpenesienrie OTBETOB B JaHHOM KOHTEKCTE MTOKa-
3aJI0 3HAYUTEJbHYI0 BapHaTHUBHOCTh. Tak, B BO3-
pacTHO# TpyIIe 21—-40 JeT OOJIBIIMHCTBO PECIIOH-
nleHToB (115 U3 198, win 58,1 %) CTPOro CIeAyIoT
peKOMeHalusIM Bpaya, 3a HeW UAYT TPYIIIbI
41—50 JIeT ¥ 51—60 JIET, TOT/Ia KaK B TPYIIIIE CTapIie
61 rozia 60JIbIIIAs YaCTh PECIOH/IEHTOB (178 u3 283,
Wi 62,9 %) «crapaeTcsi IpUHUMATh Bce Ha3HAYeH-

(107,780) values at 6 degrees of freedom indicated
an asymptotic significance (0,000), suggesting a sta-
tistically significant relationship between occupa-
tional status and adherence to multiple drug therapy.
Also, the Cramer’s V'value (0,202) with a significance
of 0,000 indicates a moderate statistically significant
relationship between these two variables, which was
confirmed by the contingency coefficient (0,274).

The influence of education background on treat-
ment adherence was revealed, the degree of which
increases with the level of education. 31,6% of
respondents with secondary and secondary voca-
tional education, 42,7% of respondents with higher
education, and 49,6% of respondents with an aca-
demic degree strictly follow the doctor’s recommen-
dations and take all the prescribed medications. The
Pearson y2 value was 65,296 at 6 degrees of freedom,
and an asymptotic significance was 0,000. The likeli-
hood ratio was 73,941 at 6 degrees of freedom, with
an asymptotic significance of 0,000. Since p < 0,05,
there is a statistically significant relationship between
the level of education and adherence to multiple drug
therapy. The Cramer’s V value (0,173) with a signifi-
cance of 0,000 indicates a moderate statistically sig-
nificant relationship between these two variables,
which was also confirmed by the contingency coeffi-
cient (0,238).

When studying the influence of income level on
adherence to multiple drug therapy, it was found
that middle-income respondents follow doctor’s rec-
ommendations most strictly (Fig. 3). Thus, among
low-income respondents, 28,4% take all the medica-
tions prescribed; among those with middle income —
49,3%, and among those with high income — 42,1%.
In this case, the Pearson’s x2 (58,291) and likelihood
ratio (58,111) values at 6 degrees of freedom show an
asymptotic significance of 0,000, which confirms a
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HbIE IIperaparsl, HO 3TO He Bcerjga yjaercs». [Ipu
sTom 3HaueHus X2 [TupcoHna (111,975) ¥ OTHOIIEHUS
npapaonoobus (123,003) IPH 9 CTENEHAX CBOOOTBI
CBUJIETEJIBCTBYIOT 00 aCHUMIITOTHYECKOU 3HAUMMO-
ctu (0,000). ITockoJIBKY p < 0,05, 3TO YKa3bIBaeT Ha
CTATUCTUYECKU 3HAUNMYIO B3aHMOCBSI3b MEK/IY BO3-
pacToM U JeHCTBUSAMU PECIIOHIEHTOB IIPU Ha3HaUe-
HUH OJHOBPEMEHHOIO IIPHEMa HECKOJIbKHUX IIpera-
paros. Cuia cBa3u V Kpamepa (0,185) co 3HaUnMO-
CTBIO 0,000  yKas3plBaeT Ha  yMEpEeHHYIO
CTAaTUCTUYECKH B3HAYNMYI0 B3aWMOCBA3b MEKIY
JIByMsl TIEpeMEHHBIMHU, UYTO TAaKXKe IOATBEPIKAAET
K03(hGUITUEHT conpszKeHHOCTH (0,306).

B xo71e viccsie/1oBaHus YCTAHOBJIEHO BIMSHUE ITPO-
(eccroHAIBHOTO cTaTyca Ha IPUBEPIKEHHOCTD JIeue-
HUIO TIPY Ha3HAYeHUUW BPAYOM OJHOBPEMEHHOTO
HECKOJIBKHUX MperapaToB. Tak, CTPOTo CJIEAYIOT PEKO-
MEeHJAIUsAM Bpada 249 uell. (45,5 %) cpeau paboraio-
IUX PECIOHJIEHTOB; 32,6 % — cpenu 6e3paboTHBIX/
JloMOX03sieK U 30,1 % — cpeau nmeHcruoHepoB. OTme-
THM, 4TO 205 4eJl. (64,3 %) u3 00111ero urcsia meHcHo-
HEpPOB yKa3aJid, UTO He BCErja IOJIyJdaeTcs MpUHHU-
MaTh Bce HazHaueHHble JIC. 3nauenus y2 [Iupcona
(88,549) u otHomIeHus mpaBponoAoOusa (107,780)
nmpu 6 cremeHsAxX cBOOOABI CBHUAETEBCTBOBAIH 00
aCHMIITOTHYECKON 3HAUMMOCTH (0,000), YTO YKa3bI-
BaeT Ha CTATUCTHYECKH B3HAYNMYIO B3aUMOCBS3b
MesK/Ty Tpo(ecCHOHATBHBIM CTaTyCOM U IIPUBEPIKEH-
HOCTBIO Tepaluy Py Ha3HAYEHUN HECKOJIbKUX IIpe-
mapatoB. Taxke 3Hauenue V Kpamepa (0,202) co
3HAYNMOCTBIO 0,000 YKa3bIBaeT Ha yMEPEHHYIO CTa-
TUCTUYECKUA 3HAYUMYI0 B3aHMOCBS3b MEKIY STHMU
JIByMsl IIPU3HAKaMU, YTO ITOJITBEPsK/Iaioch Koaddu-
IIEHTOM COTIpsIKEHHOCTH (0,274).

VCeTaHOBIIEHO BIUSHHE YPOBHS 00pa30BaHUA Ha
MIPUBEPIKEHHOCTh JIEYEHUIO, CTEIleHb KOTOPOH BO3-
pactaeT C TOBBIIIEHWEM YPOBHSA 00pa30BaHMUA.
CTporo cefyioT peKOMeHalusIiM Bpada U IPHHU-
MalT Bce Ha3HAUeHHbIE Ipemaparbl 31,6 % ompo-
MIEHHBIX U3 YUCJIA JIUI CO CPETHUM U CPETHECIIEITH-
aJIbHBIM 00pa30BaHUEM; 42,7 % U3 YucIIa JIUI] C BbIC-
muM o0pa3oBaHHeM U 49,6 % PECIIOHIEHTOB U3
YHCIIa JIUI], UMEIONTUX HAayYHYIO CTelleHb. IIpu aTomM
3HaueHue X2 ITupcoHa cocraBuio 65,296 pu 6 cre-
MeHsAX CBOOOBI, ACUMITOTHYECKAs] 3HAYNMOCTH —
0,000. OTHOIIIEHWe TPaBAONOAO00Hs PaBHAIOCH
73,941 IpH 6 cTeNeHsAX CBOOO/IBI, C ACUMITTOTHYECKOH
3HAYUMOCTBIO 0,000. ITOCKOJIBKY P < 0,05, €CTh CTa-
TUCTUYECKU 3HAUNMAas B3AUMOCBSI3b MEXK/ITY YPOBHEM
obpa3oBaHUsl U IPUBEPIKEHHOCTHIO JIEUEHHUIO IIPHU
Ha3HAYEHUU BpayoOM OJHOBPEMEHHOrO IIpHeMa
HECKOJIBKUX IIpemnapaToB. 3HadeHue V Kpamepa
(0,173) co 3HAUMMOCTBIO 0,000 YKa3bIBaeT Ha yMe-
PEHHYIO CTaTUCTUYECKH B3HAUMMYIO B3aMMOCB3b

statistically significant relationship between income
level and pattern of multiple drug intake. In addi-
tion, Cramer’s V value (0,164) with a significance of
0,000 indicates a moderate statistically significant
relationship, which also confirms the contingency
coefficient (0,226). The Spearman correlation coeffi-
cient (0,170) with a significance of 0,000 suggests a
linear correlation.

Based on the analysis of contingency tables for
various demographic characteristics, the following
key trends and correlations were identified.

The vast majority of our respondents (82,6%),
residents of the RT, believe that medications for the
treatment of CAD and AH should be prescribed by a
doctor. This indicates a high level of trust in the pro-
fessional medical expertise. Significantly fewer
respondents assign this role to pharmacists (9,7%),
or allow independent / on recommendation selec-
tion of medication (3,6%).

The analysis revealed a statistically significant
relationship between gender and opinions about
healthcare professional who should prescribe medi-
cations. Men are more likely than women to believe
that medications can be prescribed by a pharmacist
or that they can choose them independently.

Also, a statistically significant relationship was
found between age and respondents’ preferences on
this issue. Differences in responses observed across
age groups: young adults tend to trust only doctors,
while among older people, the proportion of self-pre-
scribing pattern increases.

A significant association was also found between
income level and opinions about healthcare profes-
sional who should prescribe medications. Respon-
dents with higher incomes are more likely to have
their doctors as prescribers, while those with lower
incomes primarily consider other variants.

The strongest statistically significant association
was demonstrated by the level of education: respon-
dents with higher educational level (higher educa-
tion and an academic degree) were significantly more
likely to trust a doctor to prescribe medications and
were much less likely to consider pharmacists or self-
prescribing.

Regarding the regularity of medication, the anal-
ysis revealed a statistically significant (Cramer’s
V = 0,217) association between gender and the regu-
larity of medication. Men (52,4%) were significantly
more likely than women (37,2%) to report regularly
taking all the medications prescribed. Women were
more likely to experience problems with regular
intake (“they try to take medications regularly, but it
is not always possible”) and take medicines only as
needed (for example, when their BP is high).
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Puc. 3. Pacupeniesienne oteToB Ha Borpoc « KakoBel Barm fieficTBusA, eciu Bpad Ha3HAYMII BaM o/lHOBpeMeHHBIN preM
HECKOJIbKUX IIPENapaToB /IS JIEUeHUs HIIEMIUECKOM 60JIE3HU cepAlia ¥ CHUKEHsI apTEPUATIBHOTO JJABJIEHUA? »
B 3aBUCHMOCTH OT YPOBHsI JIOXO/IOB PECITOHZIEHTOB
Fig. 3. Distribution of responses to the question “What would you do if your doctor prescribed multiple medications
simultaneously for the treatment of coronary artery disease and blood pressure lowering?” depending
on the respondents’ income level

MEJK/Ty STUMU JIBYMsI TPU3HAKAMHU, YTO TIOITBEPKIA-
JIOCh 1 KO3(pdUIeHTOM conpsikeHHOCTH (0,238).

[Ipu M3yUYeHUN BJUSHUA YPOBHS JOXO7A HA TPU-
BEPKEHHOCTh JIEUEHUWIO NMPU HA3HAYEHWH BPauyoOM
OTHOBPEMEHHOI'0 TIIpHEMAa HECKOJIBKUX ITPENapaToB
YCTaHOBJIEHO, UTO HauOOJIee CTPOTO CJIEYIOT PEKO-
MEHZAIUAM Bpada PECHOHAEHTHI CO CPEAHUM YPOB-
HeM noxona (puc. 3). Tak, cpeau peCcroHJIEHTOB C
MHWHUMAaJIbHBIM YPOBHEM JIOX0/Ia BCe Ha3HAUYEHHBIE
Ipernaparsl IPpUHUMAIOT 28,4 % ONPOIIEeHHbIX, Cpeu
JIAIT CO CPEJTHUM YPOBHEM JIOX0J1a — 49,3 % W cpenu
JIWI] C JIOXOZIOM BBIIIIE CpefiHero — 42,1 %. B qanHOM
ciaydae x2 IMupcona (58,291) U OTHOIIEHUs MIPABJIO-
mozobust (58,111) mpu 6 cTeneHsix CBOOObI MOKA3bI-
BAIOT ACHUMITOTUYECKYI0 3HAYUMOCTH 0,000, YTO
TIOATBEPK/IAET CTATUCTUYECKH 3HAUYUMYI0 B3aHMMOC-
BsI3b MEXK/Y YPOBHEM JIOXOJIOB W JIEUCTBUSIMHE ITPH
Ha3HaUeHUU HECKOJIBKUX mpemnaparoB. Kpome Toro, V
Kpamepa (0,164) co 3HAUUMOCTBIO 0,000 YKa3bIBaeT
Ha YMEPEHHYIO CTATUCTUYECKU 3HAUYUMYIO B3aHMOC-
BS13b, a K03 PUIIMEHT CONPIKEHHOCTH (0,226) TaK:Ke
aT0 mnoxaTBepxkAaer. KoabduuueHT Koppesianuu
CnupMmeHa (0,170) cO 3HAYUMOCTBIO 0,000 YKa3bI-
BaeT Ha JITHEWHYIO KOPPEJIAIHIO.

Ha ocHOBe mpoOBeNeHHOTO aHamW3a TabJIUI]
CONPSKEHHOCTH 110 Pa3JIMYHBIM JIeMOorpapuuecKuM

The highest level of treatment adherence, based
on the regularity of drug intake, is observed in the
older age group (over 61 years — 73,1%). Middle-age
respondents (41—50 and 51—60 years) are signifi-
cantly more likely to report difficulties with regular
medication intake or taking medication as needed.
A linear relationship indicates that treatment adher-
ence increases with age. Respondents with an aca-
demic degree (67,5%) demonstrate the highest treat-
ment adherence, while those with higher education
(45,9%) and low income (41,7%) are more likely to
report difficulties with the regularity of medication
intake.

DISCUSSION

The results obtained confirm that the problem of
poor medication adherence among AH and CAD
patients is also relevant for the RT, which is consis-
tent with data from international studies and WHO
estimates regarding the global prevalence of poor
treatment adherence in chronic non-communicable
diseases [5]. Only 43,8% of the patients surveyed
reported regularly taking all the medications pre-
scribed, while a significant proportion of respon-
dents indicated irregular intake or use of medica-
tions only if their BP is high. Such figures are consis-
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XapaKTEPUCTUKAaM OBbLIH BBISBJIEHBI CJIEIYIOIIHE
KJIIOUEBbIE TEH/IEHITUU U B3aMOCBSI3H.

[Monmassttoniee GOJBITUHCTBO HAIIUX PECIIOH-
neHtoB — kutenei PT (82,6 %) cuurtaroT, 4To Ipe-
napartsl 71 JeueHus: UBC u AT” noykeH Ha3HavyaTh
Bpau. ITO yKa3bIBAET Ha BHICOKUM YPOBEHD IOBEPHS
K KBwIM(dUKANMU Bpaya. 3HAUUTEIIPHO MeEHbIIIee
KOJIMYECTBO OIPOIIIEHHBIX OTBOJAT 3TY POJIb alITEY-
HBIM paboTHukKam (9,7 %) WU JOMyCKAIOT CAMOCTO-
ATEJIbHBIN/ TT0 pekoMeHanuu (3,6 %) moadbop mpe-
[apaToB.

AHanu3 TOKa3ajl CTAaTUCTUYECKH B3HAUYNMYIO
CBSI3b MEXKIy II0JIOM W MHEHHEM O CIEIUaIuCTe
CUCTEMBI 37IpaBOOXPAaHEHUs, KOTOPHIM Ha3HAYaeT
JIC. My»KuuHBI yallle, YeM KEHITUHBI, CIUTAIOT, YTO
IpenapaThl MOKET Ha3HAaUyaTh allTe€YHBIH PAaOOTHUK
I UTO UX MOYKHO ITO7100paTh CAMOCTOSITEIHHO.

BhIsiB/IeHAa CTAaTUCTUYECKHM 3HAUWMAas CBSI3h W
MEsK/y BO3PACTOM U IPEAIIOUYTEHUSIMHU PECTIOHIEH-
TOB B 3TOM BOIpOCE. B pas3jMYHBIX BO3PACTHBIX
rpymmnax HabJO[AI0TCs OTJIMYKSA B OTBETaX: MOJIO-
JIble JIIOJW CKJIOHHBI JIOBEPATHh TOJIBKO Bpadam, a
Cpeu CTapIIlero BO3pacTa Bo3pacTaeT J0JIsl TeX, KTO
JTOTIYCKAaeT CaMOCTOATebHBIN TTo160p JIC.

Takske BbISIBJIEHA 3HAUMMAs CBSI3b MEXKY YPOB-
HEM JIOXOJIOB M MHEHHEM O CIIEIIHAJIUCTE CHCTEMBI
37IpaBOOXpaHeHusA, KOTOpbIi HazHauaeT JIC. Pecrion-
JIEHTBI ¢ 0Oojiee BBICOKMM YPOBHEM JIOXO/a dallle
BBICTYIIAIOT 32 HAa3HAUYEHHWE IIpernapaToB BpadyoM,
TOT/IA KaK JIIOJY C MUHUMAJIbHBIM YPOBHEM J0X0/1a
paccMaTpUBaIOT B OCHOBHOM JIPYTHE BADUAHTHI.

HauboJsiee CUIIBHYIO CTATHCTHYECKH 3HAYUMYIO
CBsI3b IIOKAa3aJI yPOBEHb 00pa30BaHUS: PECIIOH/IEHTHI
¢ 6oJ1ee BBICOKUM 00pa30BaTeIbHBIM YPOBHEM (BBIC-
Iee W C HAyYHOU CTENEHHIO) 3HAUYUTEIBHO dYalle
JTIOBEPSIOT HA3HAUEHME IPEnapaToB Bpauy U ropaszio
peke paccMaTpPUBAIOT AllTEUHBIX PAOOTHUKOB WJIH
CaMOCTOSITEJIBHBIHN 0I00P.

B BOmpOCeE 0 peryssipHOCTU IPHEMA MPENapaToB
aHaJIN3 MOKa3aJl cTaThCcTUYecKu 3HauuMyto (V Kpa-
Mepa = 0,217) CBA3b MEXK/Y II0JIOM U PETyJISIPHO-
CTBIO MpHeMa TpenapaToB. Myxuunsl (52,4 %) 3Ha-
YUTEJILHO Yallle, YeM »KeHIUHEI (37,2%), coo01IaoT
O PETyJISIPHOM IIPUEMeE BCceX Ha3HAUEHHBIX JIEKAPCTB.
JKeHIIMHBI Yalle CTAJIKUBAIOTCA C MpobieMaMu B
peryJisipHOM mpueMe («CTaparoTcs IPUHUMATD Pery-
JIIPHO, HO 3TO HE BCETJIa BOBMOXKHO») U Yalle Mpu-
HUMAIOT MIPenapaThl TOJbKO B CJIyuyae HEOOXOIUMO-
ctu (Hampumep, mpu noBbimeHun AJl).

HauboJsiee BBICOKUU YPOBEHDb IPUBEPKEHHOCTH
JIEUEHHUIO 10 TIOKAa3aTeJI0 pery isipHocTy ipuema JIC
OTMeYaeTcsi B CTapIlell BO3PaCTHOU rpyiime (crapiie
61 roga — 73,1 %). B cpegHUX BO3pACTHBIX TPyHIIax
(41-50 u 51—60 JeT) 3HAUUTEIBHO Yallle coobIna-

tent with global data, according to which the level of
maximal treatment adherence in individuals with
cardiovascular diseases rarely exceeds 50% [5—71].

An analysis of socio-demographic determinants
revealed that treatment adherence is statistically sig-
nificantly associated with gender, age, education
level, income, and occupational status. The lowest
levels of medication adherence were found among
individuals of working age, those with lower income
and educational status, and in women. These results
are consistent with international studies indicating
that economic factors, medical awareness, and social
status have a significant impact on adherence to
long-term therapy [5, 8].

The results of our survey regarding the role of
healthcare professionals in prescribing medications
and supporting treatment deserve special attention.
The vast majority of our respondents (82,6%) believe
that medications should be prescribed by a physi-
cian, which indicates a high level of trust in the med-
ical profession. At the same time, approximately 10%
of respondents accept the possibility of medications
prescribed by a pharmacist, with this position more
common among older individuals, retirees, the
unemployed, and respondents with low incomes. A
comparison of these results with international expe-
rience shows that our data correspond to the initial
stages of the transformation of the pharmacist’s role
observed abroad. In the UK, Canada, Australia, and
the USA, the expansion of pharmacists’ authorities
occurred gradually — from pharmacist’s patient care
process and medication review to collaborative/sup-
plementary prescribing models and subsequently
independent prescribing [10, 11]. The limited but
statistically significant willingness of certain popula-
tion groups to involve a pharmacist in the treatment
process identified in our study can be considered a
potential basis for the implementation of similar
models in the context of the RT.

It is also important to note that a significant pro-
portion of respondents report difficulties in multiple
drug therapy, which is typical for the treatment of
AH and CAD and is associated with the phenomenon
of polypharmacy. According to international studies,
it is in such situations that pharmacists’ participa-
tion in interprofessional collaboration can reduce
the incidence of medication errors, increase under-
standing of treatment regimens for patients, and
improve overall treatment adherence [6—8].

Thus, the study results demonstrate significant
potential for the development of pharmacist’s patient
care process and interprofessional models of physi-
cian-pharmacist collaboration. Considering that doc-
tors still play a leading role in making therapeutic
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€TCsI O TPYAHOCTSX C PEryJAPHBIM IIPUEMOM WJIA O
IprieMe 0 HeoOXouMOCTH. JIMHeWHasl CBA3h yKa-
3BIBAET HA TO, YTO C YBEJIMUEHHEM BO3PaCTa IIPUBEP-
JKEeHHOCTh TEPAIIUU BO3PACTAET. PeCIIOHIEHTRI, TMe-
IOIllFie HAYYHYIO cTeneHb (67,5 %), IEMOHCTPUPYIOT
CaMyI0 BBICOKYIO CTeIleHb IIPUBEPKEHHOCTH Ha3Ha-
YeHHOMY JIEUEeHHIO, TOT/Ia KaK OIPOIIEHHBIE C BBIC-
muM obpa3oBaHueM (45,9 %) W MUHUMAaJIbHBIM
ypoBHeM oxoza (41,7 %) gaie cooOIIaT O TPYA-
HOCTSX C peryJIIpHOCTBIO ITpueMa JIC.

OBCYXKJIEHUNE

[TosryueHHBIE PE3YJIBTATHI IMOATBEPIKAAIOT, UTO
mpobJsieMa HeI0CTaTOYHOU IIPUBEP:KEHHOCTH hapMa-
Korepanuu cpeau nanueHToB ¢ AI' u IBC akTyasibHa
u s PT, uro coryacyercs ¢ JaHHBIMH MeXKTyHaPO/I-
HBIX HCCJIEOBAaHUE U oneHKaMu BO3 oTHOCHUTEILHO
VI00AJILHOU PAaCIPOCTPAaHEHHOCTH HHU3KOW NpPHUBEP-
JKEHHOCTH TEpaIluy IIPU XPOHUYECKUX HEUH(QEKIH-
OHHBIX 3a0osieBaHusAX [5]. Jlumib 43,8 % omnpoiieH-
HBIX HAMU TAI[UEHTOB COOOIIIIIH O PETYJIAPHOM IIPH-
eMe Bcex HasHaueHHBIX JIC, B TO BpemsA Kak
3HAUUTEJIbHASA YacTh PECIOH/EHTOB YyKa3blBaja Ha
HeperyJISIPHBIN IPUEM WU IPUMEHEHHE ITPENapaToB
TOJIbKO Iipu NoBbIIeHNH A/l. IToo6HbBIE TTOKa3aTETN
COOTBETCTBYIOT MUPOBBIM JaHHBIM, COIJIACHO KOTO-
PbIM YpOBEHb IOJIHOH MPUBEPIKEHHOCTH TEPAIIUH Y
JIUII, CTPAIAIONIUX CEePAEUYHO-COCYAUCThIMHU 3a00J1e-
BaHUSMU, PEJKO MPEBBIIIAET 50 % [5—7].

Ananus comuanbHO-/IeMOrpapuueckux Jerep-
MHHAHTOB II0Ka3aJI, YTO IPUBEPIKEHHOCTD JIEIEHUIO
CTaTHUCTUYECKU 3HAYMMO CBfA3aHA C II0JIOM, BO3pac-
TOM, YPOBHEM OOpa3oOBaHWsA, MOX0AaMH U Ipodec-
CHOHAJIBHBIM cTaTycoM. CamMble HU3KHUE IMOKa3aTeIn
PEryJIApHOCTH IIpUeMa IIpelapaToB BBIABJIEHbI
Cpeau JIUI TPYA0CIOCOOHOTO BO3pacTa, JIUI] ¢ bosiee
HU3KUM YPOBHEM JI0X07]a U 00pa30BaTEIbHBIM CTa-
TyCOM, a TaK)Ke Cpeu KEHIIUH. DTH Pe3yJIbTaThl
COTJIACYIOTCS C JAaHHBIMU MEXKAYHAPOHBIX UCCIIEI0-
BaHUH, CBU/IETEJILCTBYIOIUMH O TOM, YTO S9KOHOMH-
yeckre (aKTOPbI, YDPOBEHb MEIUIMHCKON OCBEIOM-
JIEHHOCTH M COIMAJIbHBIM CTAaTyC OKA3bIBAIOT CyIIle-
CTBEHHOE BJIUSIHUE HA IPUBEPKEHHOCTH JJTUTEIHHOU
Tepanuu [5, 8].

Ocob0oro BHUMAaHUs 3aCJIyKUBAIOT PE3YJIbTAThHI
MPOBEJIEHHOTO aHKETUPOBAHUSA MO MHEHUIO TaIlH-
€HTOB O POJIM CHEIMAJIMCTOB 37[PaBOOXPAHEHUS B
HazHaueHnu JIC u compoBoxkAeHNN JleueHus. AGco-
JIIOTHOE OOJIBIIIMHCTBO pecnoHAeHTOoB (82,6 %)
1moJjiaraioT, 4to HaszHaueHue JIC IOJKHO OCyIecT-
BJISITH BPAuoOM, UYTO CBHJIETEJIHCTBYET O BBICOKOM
YPOBHe /oBepus K BpaueOHOM mpodeccun. B To ke
BpeMsA OKOJIO 10 % OIPOIIEHHBIX JIOMYCKAIOT BO3-
MOKHOCTh Ha3HAuUeHUs IpernapaToB (apMareBTH-

decisions and the existence of patient groups that are
open to pharmaceutical guidance, the collaborative/
supplementary prescribing model, in which a phar-
macist provides support, adaptation, and monitoring
of therapy in accordance with physician’s prescrip-
tions, appears to be the most appropriate at this stage.

The implementation of such approaches, adapted
to the national context, can contribute to increasing
medication adherence in patients with AH and CAD,
improving clinical outcomes and optimizing the use
of resources in the RT healthcare system.

CONCLUSION

The performed study allows us to draw the fol-
lowing conclusions:

1. The vast majority of our respondents residing
in the RT (82,6%) believe that medications for the
treatment of AH and CAD should be prescribed
exclusively by a physician, demonstrating a high
level of trust in medical professional expertise. Tak-
ing into account international experience in using
multidisciplinary approaches to management of AH
and CAD patients, this allows pharmacists to be posi-
tioned as partners with physicians in the treatment
process (consultations on medication regimens, side
effect monitoring, and patient motivation), thereby
increasing the effectiveness and safety of treatment
and pharmaceutical care.

2. Respondents’ opinions about priority in medi-
cation prescribing and their level of treatment adher-
ence are statistically significantly dependent on
socio-demographic factors: higher levels of educa-
tion, income, and employment are associated with
greater trust in their physician and better medication
adherence. This provides grounds and opportunities
for improving pharmaceutical practice through
patients’ segmentation and the implementation of
interventions targeted to specific patient categories
(e.g., strengthening educational programs and sup-
port for groups with low socio-economic status),
which will improve overall treatment adherence.

3. Men demonstrate higher treatment adherence
in terms of regularly taking all prescribed medica-
tions compared to women (52,4% versus 37,2%,
respectively), while women are more likely to report
difficulties with regularity of medicine intake or tak-
ing medications only as needed. Maximal treatment
adherence increases with age, reaching a peak in the
group over 61 years (73,1%). These data will enable
pharmacists to expand and implement gender- and
age-specific support programs (e.g., simplified medi-
cation regimens for older patients and additional
motivational support for women), which will improve
treatment adherence and clinical outcomes.
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YeCcKHM pabOTHUKOM, IIPUYEM TaKas MO3UIH Jalle
BCTpevaeTcsl Cpesiu JIUI CTAPIIero Bo3pacra, IeHCH-
OHEPOB, 0e3pabOTHBIX M PECIIOHIEHTOB C HU3KUM
ypoBHeM foxoza. ColocTaBjeHue 3TUX pe3yIbTaToB
C MeXK/TyHapOHBIM OIBITOM ITOKA3bIBAET, UTO IIOJIY-
YeHHbIE JaHHbIE COOTBETCTBYIOT HAUAIbHBIM 3TallaM
TpaHcdopManuu posu ¢dapmaneBra, HabI0mAB-
melicsa 3a pybexxom. B Benmkobpuranuu, Kanaze,
Ascrpanuu u CIIIA paciinpeHnue nosHoMounii dap-
MAaIleBTOB IIPOUCXOAMWJIO IOCTENIeHHO — OT dapma-
LeBTUYecKol onexku U medication review 10 mope-
se#i collaborative/supplementary prescribing u Bmo-
cnencteun  independent prescribing [10, 11].
BrIfAByIeHHAs B HAIlleM HCC/IEIOBAHUHM OTPAaHHUYEH-
Has, HO CTAaTUCTHYECKH 3HAUMMas TOTOBHOCTH
OTJIeJIbHBIX TPYII HAaCeJIeHWs K yJacTuio dapma-
ILIeBTA B ITPOIIECCE JIEUEHUS MOXKET PACCMATPUBATHCS
KaK MOTeHI[MAIbHAST OCHOBA JIJIs1 BHEJIPEHUS 107100~
HBIX MoieJiel U B ycaoBusax PT.

BacxxHOo Takke TO, UTO 3HAUYUTEJbHAS JIOJIA
PECIIOH/IEHTOB COOOIAeT O TPYAHOCTSX IPU OJIHO-
BpeMeHHOM IipueMe Heckospkux JIC, 4To Xapak-
TepHO 1 siedenuss AI' u UBC u cBsizaHo c siBje-
HUEM MoJuIparMasuu. IMeHHO B TaKUX CUTYaIUsX,
[0 JAHHBIM MEXIYHAPOJHBIX HCCJIEJIOBAHUM, yda-
crtue (¢apmareBTa B pamMKax MeXIpodeccuoHaTb-
HOTO COTPY/THUUECTBA MO3BOJISIET CHU3UTh KOJIUYe-
cTBO omubOoK B mpuMeHeHuu JIC, TOBBICUTh ITOHU-
MaHUe MMarueHTaMU PEXXUMOB JIEUeHUS U YIIYUIIIUTh
[IPUBEPIKEHHOCTD JIEYEHUIO B 11esioM [6—8].

Takum 06pazom, pe3yJIbTaThl UCCIIEZOBAHUS CBU-
JIeTETBCTBYIOT O HAJIMUUY 3HAYUTEIBHOTO ITOTEHITH-
ajia pa3BUTUA (PapMaIeBTUYECKON OIMEKU M MeX-
mpodeCCHOHAJIBHBIX ~ MOJIEJIE  B3aWMOJIENCTBUS
Bpaua u ¢apMareBTa. YUUTHIBAsA COXpAHEHUE Bey-
el poJM Bpadya B IPHUHATHU TePANIEBTUUECKHUX
pelleHnii U OJHOBPEMEHHO CYIIECTBOBAHUE TPYIII
[IallEHTOB, OTKPBITBIX K (apMaIeBTUIECKOMY
COIIPOBOJK/IEHNIO, HauboJiee Iies1ecooOpa3HoOi Ha
COBPEMEHHOM DSTalle IIpeACTaBfgeTcs  MOJesb
collaborative / supplementary prescribing, B pamkax
KOTOpPOH (apMaIreBT OCYIIECTBIISIET MOAIEPIKKY,
KOPPEKIINIO U MOHUTOPHHT TEPAIINH B COOTBETCTBUH
¢ Ha3HAUYEHUsAMU Bpava.

BHenpeHMe TakuX MOAX0/I0B, aZJalITUPOBAHHBIX K
HaIIMOHAITBHOMY KOHTEKCTY, MOKET CITIOCOOCTBOBATh
MIOBBIIIEHUIO IIPUBEPIKEHHOCTH MHaIeHTOB ¢ Al' u
NBC dbapmakoTepanuu, yIydIIEHUIO KIMHUYECKUX
pe3ysbTaTOB ¥ ONTUMU3AINU  HWCIOJIb30BAHUI
pecypcoB cucreMsbl 37ipaBooxpanenus PT.

3AK/IOYEHUE

[IpoBeneHHOE MCCIEOBAHNE TIO3BOJISIET C/IETATh
CJIeJTyTOIIE BBIBOJIbI:

4. When multiple drug therapy is prescribed, only
38,4% of respondents strictly adhere to their physi-
cian’s recommendations; 47,4% try to do so, but this
is not always successful, indicating significant chal-
lenges associated with polypharmacy. This provides
grounds for improving pharmacy practice by imple-
menting pharmacist-guided medication monitoring
services, simplifying medication regimens (e.g., rec-
ommending fixed-dose combinations), and using
reminder tools, particularly for seniors and low-
income individuals, which will reduce irregularity of
medication use.

5. The study’s findings highlight the need to adapt
international models of pharmacist’s patient care
process to the local context of Tajikistan, taking into
account the high level of trust in physicians and the
influence of socio-demographic factors. This pro-
vides grounds for the development and implementa-
tion of national programs for pharmaceutical sup-
port of patients with chronic cardiovascular diseases
(consultations at community pharmacies, adherence
monitoring, interprofessional collaboration), which
will improve treatment effectiveness, reduce mor-
bidity, and optimize the use of healthcare resources.
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1. Ilomapisiolee OGOJIBIIMHCTBO OIPOIIEHHBIX
MmanueHToB, mpoxkuBatoux B PT (82,6 %), cuuraror,
uto npemnapatsl juisa jedeHus Al' u UBC nmomxeH
Ha3HAYaTh UCKJIIOYUTEIHLHO Bpad, UTO CBU/IETEJIb-
CTBYET O BBICOKOM YPOBHE JIOBEPUSA K €r0 KBATU(DU-
KaIuy. YYUTHIBASA MEXKIYHAPOAHBIH OIBIT HCIIOJIb-
30BaHUS MYJIBTUAUCIUIUINHAPHBIX IOAXOJ0B K
comnpoBokieHnIo marueHToB ¢ UBC u AT, 3T0o mo3B0-
JIsIeT TIO3UIMOHUPOBATh ¢apMareBTa B KadecTBe
IapTHepa Bpaya B CONPOBOXK/IEHUU Tepamuu (KOH-
CyJBTAIlUA TI0 PpEXHUMy IIpUeMa, MOHHUTOPUHT
MoOOYHBIX 3¢ @PEKTOB U MOTHUBAIMYU TAIEHTOB) U
TeM CaMbIM MOBBICUTH 3G (PEKTUBHOCTb U Ge3omac-
HOCTb JIeUeHHUs U hapMareBTUIECKOHN ITOMOIIIH.

2. MHeHMe NAIMeHTOB 10 MIOBOJY JIMIIA, Ha3Ha-
YAOIIEro TEPaIuio, U YPOBEHb NPUBEPIKEHHOCTU
JIEYEHUIO CTATUCTUIECKU 3HAYMMO 3aBUCAT OT COIU-
aJIbHO-ZleMorpaduueckux (pakTopoB: 0oJiee BBICO-
KUl ypoBeHb 00pa30oBaHU:A, JOXOAa U 3aHATOCTH
aCCOITMHUPOBAHBI C OOJIBIIUM JOBEpUEM K Bpady U
JIydIIled TUCIUIUIMHOU B MIPUEME IPEnapaToB. ITO
JlaeT OCHOBAHMS U BO3MOXKHOCTH COBEPIIIEHCTBOBA-
HUA dapManeBTHIECKOA MPAKTUKU IyTeM CerMeH-
Taluy NaIeHTOB U BHEIPEHU MEPOIIPUATHH, pac-
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CYNTAHHBIX HA OIPEIEJIEHHYI0 KaTETOPUIO TarfieH-
ToB (Hampumep, ycwieHHe 00pa30BaTEIbHBIX
MIPOTpaMM U TOJIJIEPKKU JIJIS TPYII ¢ HU3KUM COLIH-
AJIbHO-9KOHOMHUYECKUM CTaTyCOM), UTO IIOBBICHUT
OOIIyI0 MPUBEPKEHHOCTh TEPAITHH.

3. MyXYUHBI JI€MOHCTPUPYIOT OOJIBIIYIO TMPHU-
BEPIKEHHOCTD JIEUEHHIO TI0 PETYJISIPHOCTU IIpHeMa
BCeX HA3HAYEHHBIX IPernapaToB IO CPABHEHHUIO C
JkeHmuHaMu (52,4 % mTpoTUB 37,2 % COOTBET-
CTBEHHO), TOI/la KaK >KEHIIMHBI Jalle cOO0IIalT O
TPY/THOCTSIX C PETYJIAPHOCTHIO ITprema JIC wiu npu-
emoM JIC TosbKO 1o HeobxogumocT. C BO3pacToM
MIPUBEPKEHHOCTh ITOJIHOMY COOJIIOJIEHHIO pesKuMa
BO3paCTaeT, IOCTUTasi MAKCUMYyMa B TPYIIIE CTapIie
61 roaa (73,1 %). DTu JaHHbBIE TO3BOJIAT hapMarieB-
TaM PacCHIUPUTh U BHEAPUTH TE€HJIEPHO- U BO3-
PaCTHO-aJJalITUPOBAHHBIE IPOTPAMMBI  COIIPOBO-
JKeHus: (HampuMep, yIpOIeHHbIe CXeMbI IIpHeMa
JUIST TIOKWJIBIX TIAIUEHTOB U JIOTIOJIHUTETHHYIO
MOTHUBAIlIOHHYIO TOJJIEPKKY JJIS KEHINHH), YTO
VJIYUIIUT COOJIIOJIEHNE PeXUMa U KIMHUYECKUE
P€e3yIbTaThI JIEUEHMUS.

4. Ilpy Ha3HAUYEHHU HECKOJBKHX ITPEernapaToB
OZTHOBPEMEHHO TOJbKO 38,4 % U3 uucaa omnpo-
IIEHHBIX MAI[HEHTOB CTPOTO COOJIIOIAI0T PEKOMEH-
Jlaliy Bpava; 47,4 % IBITAIOTCA 3TO JIeIaTh, HO
9TO He BCErja yZlaeTcs, UTO yKa3bIlBaeT HA 3HAYH-
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TeJIbHbIE TPYAHOCTH, CBSI3aHHBIE C IIOJIHIIpArMa-
3uel. TO JaeT OCHOBAHUSA /IJI YCOBEPIIEHCTBOBA-
HUsA (papManeBTUUECKOW MPAKTUKU TOCPEICTBOM
BHEJPEHUs YCJIYT MEAUKAMEHTO3HOTO KOHTPOJIS
¢apmaneBTOM, VIIPOIIEHUs PpEXUMOB IIpHUeMa
(manmpumep, pexoMeHmANUu (GUKCUPOBAHHBIX
KOMOWHANWH) W NPUMEHEHUs HWHCTPYMEHTOB
HAIIOMHUHAHUA, 0COOEHHO /IJ15 IEHCUOHEPOB U JIUI]
C HU3KUM JIOXOZIOM, YTO YMEHBIIUT HEPEryJsp-
HoCTh npuema JIC.

5. Pe3ysipTaThl HccieloBaHUS CBUJIETEIBCTBYIOT
0 HeOoOXOAMMOCTH aJaNTalluid MeXKIyHAPOIHbIX
Mojiesielt papManeBTUIECKON OMEKH K JIOKAJTbHOMY
KOHTeKcTy Ta/KUKUCTaHa ¢ y4eTOM BBHICOKOTO JI0Be-
pHUsi K Bpauy ¥ BJIMSHUS COI[UAJIbHO-IeMorpadude-
cKkuX (HaKTOpOB. ATO MMO3BOJIAET 0OOCHOBATH U BHE-
JIPATHh HAIlMOHAJIbHBIE IIPOTPAMMBI (papMarieBThye-
CKOTO COTIPOBOK/IEHUS MAIIMEHTOB C XPOHUYECKUMHU
CepAIeYHO-COCYAUCTBIMY 3200I€BaHUAMHA (KOHCYJIb-
TallMy B aNTeKaX, MOHUTOPHUHT IPUBEPKEHHOCTU,
MeXIPOo(decCHOHATBHOE — COTPYZHUYECTBO),  UTO
IOBBICUT 3(PHEKTUBHOCTS JIEUEHUsI, CHU3UT 3a00J1e-
BAaeMOCTh U ONTHMHU3UPYET UCIOJIb30BAHUE PECyp-
COB CHCTEMBI 3/IPAaBOOXPAHEHUS.

KoH@uKT HHTEPECOB. ABTOPHI 3aABJISIOT 00
OTCYTCTBUHY KOH(JIMKTA HHTEPECOB.

REFERENCES

1. Tang L., Li X., Wang Y., He Y. Selenium and lead
exposure are associated with elevated blood pressure
in individuals with undiagnosed hypertension: Find-
ings from NHANES 2013-2020. Vasc. Health Risk
Manag. 2025;21:1093-1106. DOI: 10.2147/VHRM.
S552304.

2. Dolzhenko M.M., Bilousova N.A., Mykhalchuk V.M.
et al. Study of the influence of medication properties
and lifestyle of patients with ischemic heart disease on
adherence to treatment. Wiad. Lek. 2025;78(4):860-
875. DOI: 10.36740/WLek/203897.

3. Saidova M.N. Drug provision for ischemic heart dis-
ease and arterial hypertension in the Republic of
Tajikistan. Farmatsya. 2025;74(5):58-66. DOI:
10.29296/25419218-2025-05-07. (In Russ.)

4. Saidova M.N., Gulov E.S. Monitoring the incidence of cir-
culatory systems disorders in the Republic of Tajikistan.
Science and Innovation. 2024;4:161-165. (In Russ.)

5. Stewart S.J.F., Moon Z., Horne R. Medication non-
adherence: health impact, prevalence, correlates and
interventions. Psychol. Health. 2023;38(6):726-765.
DOI: 10.1080/08870446.2022.2144923.

6. Hinneh T., Boakye H., Metlock F. et al. Effectiveness
of team-based care interventions in improving blood
pressure outcomes among adults with hypertension
in Africa: a systematic review and meta-analysis.
BM.J Open. 2024;14(7):¢080987. DOI: 10.1136/bmjo-
pen-2023-080987.

66

Journal homepage: http://jsms.ngmu.ru



Saidova M.N. / Journal of Siberian Medical Sciences Vol. 10, No. 2 (2026)

10.

11.

BMJ Open. 2024;14(7):e080987. DOLI:
bmjopen-2023-080987.

Surya G., Angelica, Insani W.N. Pharmacist-led digital
health interventions to improve treatment outcomes
in patients with hypertension — a systematic review //
J. Multidiscip. Health. 2025;18:5275-5287. DOI:
10.2147/JMDH.S530575.

Jacob V., Reynolds J.A., Chattopadhyay S.K. et al.;
Community Preventive Services Task Force (CPSTF).
Pharmacist interventions for medication adherence:
community guide economic reviews for cardiovascular
disease // Am. J. Prev. Med. 2022;62(3):e202-e222.
DOI: 10.1016/j.amepre.2021.08.021.

Renjith V., Yesodharan R., Noronha J.A. et al.
Qualitative methods in health care research // Int.

10.1136/

J. Prev. Med. 2021;12:20. DOI: 10.4103/ijpvm.
IJPVM_321_109.
Mesbahi Z., Piquer-Martinez C., Benrimoj S.I.

et al. Pharmacists as independent prescribers in
community pharmacy: a scoping review // Res. Social
Adm. Pharm. 2025;21(3):142-153. DOIL: 10.1016/j.
sapharm.2024.12.008.

Salgado T.M., Rosenthal M.M., Coe A.B. et al. Primary
healthcare policy and vision for community pharmacy
and pharmacists in the United States // Pharm.
Pract. (Granada). 2020;18(3):2160. DOI: 10.18549/
PharmPract.2020.3.2160.

CBEJIAEHUA Ob ABTOPE
CaunpgoBa MyxaG6at HapayJisioeBHaA — JIOIEHT, IOTIEHT

kadenpbl papMareBTUYECKON XUMUU U YIIPABJIEHUS U
SKOHOMHKH papmarun Ta/PKUKCKOTO HAITMOHATIbHOTO
yHuBepcuteTa, [ymanbe, Pecybiuka TamKukucTaH.
ORCID: 0009-0003-7063-7867.

10.

11.

Surya G., Angelica, Insani W.N. Pharmacist-led digital
health interventions to improve treatment outcomes
in patients with hypertension — a systematic review.
J. Multidiscip. Health. 2025;18:5275-5287. DOI:
10.2147/JMDH.S530575.

. Jacob V., Reynolds J.A., Chattopadhyay S.K. et al.;

Community Preventive Services Task Force (CPSTF).
Pharmacist interventions for medication adherence:
community guide economic reviews for cardiovascu-
lar disease. Am. J. Prev. Med. 2022;62(3):e202-e222.
DOI: 10.1016/j.amepre.2021.08.021.

Renjith V., Yesodharan R., Noronha J.A. et al. Qualita-
tive methods in health care research. Int. J. Prev. Med.
2021;12:20. DOI: 10.4103/ijpvm.IJPVM_321_19.
Mesbahi Z., Piquer-Martinez C., Benrimoj S.I. et al.
Pharmacists as independent prescribers in com-
munity pharmacy: a scoping review. Res. Social
Adm. Pharm. 2025;21(3):142-153. DOI: 10.1016/j.
sapharm.2024.12.008.

Salgado T.M., Rosenthal M.M., Coe A.B. et al. Primary
healthcare policy and vision for community pharmacy
and pharmacists in the United States. Pharm. Pract.
(Granada). 2020;18(3):2160. DOI: 10.18549/Pharm-
Pract.2020.3.2160.

ABOUT THE AUTHOR
Mukhabbat N. Saidova — Associate Professor, Associ-

ate Professor of the Department of Pharmaceutical
Chemistry and Management and Economics of Phar-
macy, Tajik National University, Dushanbe, Republic
of Tajikistan. ORCID: 0009-0003-7063-7867.

67



YK 616.853:615.213.038 DOI: 10.31549/2542-1174-2026-10-2-68-79

AnuiIencusna: SKCIepTHas OIeHKa BpauyaMy-HEeEBPOJIOTaMU
3¢ PEeKTUBHOCTH U 6€30MMaCHOCTH NMPOTUBO3INMUWIENITUYECKUX
JIEKAapPCTBEHHBIX IIPENAapPaTOB B YCJIOBUAX UMIIOPTO3aMelleHUA

JI.b. BacpkoBa, I'.A. TTo3iHAKOB

@I'AOY BO Ilepsviit Mockosckuil 2ocydapcmeeHHtblil MeduyuHckuil ynusepcumem um. M.M. Ceuenosa Munsdpasa
Poccuu (Ceuerosckuil YHugepcumem)

AHHOTAIIUA

BBenaeHue. Peamuzanus MOJTUTHKA UMIIOPTO3aMeEIeHUsI B OTHOIIEHUH KU3HEHHO BaKHBIX IPOTHBOAUJIENITHYE-
ckux npemnapaTos (I[1911) TpebyeT B3BEIIEHHOTO MOAX0/A M3-3a MOTEHIIMATbHBIX PUCKOB U3MEHEHHUS TEPATIEBTHUECKOTO
addexra u mpoduis 6e3onacHocTr. CyiecTByeT AeUITUT CTPYKTYPUPOBAHHBIX JAHHBIX, OTPAYKAIOIIUX MPOdEeCCHOHATb-
HOE MHEHHE Bpauei-dKCIIePTOB, HEMIOCPEICTBEHHO OCYIIECTBIISIIOIINX BHIOOD TEPATIHH.

IT e 1 b . CpaBHUTEIHHBIN aHAJIN3 DKCIIEPTHBIX OIIEHOK Bpaueli-HEBPOJIOTOB B OTHOIIIEHUH 3P deKTUBHOCTH U Ge3omac-
HOCTH OPUTUHAJIBHBIX U BOCTIpOU3BeZieHHbIX [IDT1 /11 hopMUpoBaHusi 000CHOBAHHBIX IIO/IX0/I0B K UMIIOPTO3aMEIeHH IO
B KJIMHUYECKOH ITPAKTHKE.

Martepuaab ©U MEeTO/Jbl. IIPpOBEIEHO HCCIEAOBAHNE C NMPUMEHEHWEM METO/a SKCIEPTHBIX OIEHOK.
IIsITh/IECAT BOCEMb Bpauei-HEeBPOJIOTOB, OTOOPAHHBIX COTJIACHO YPOBHIO KOMITETEHTHOCTH (K03 DUITHEHT KOMIIETEHTHO-
CTH > 0,7), aHOHUMHO OLIEHUBAJIU 10 5-6a/UIHHOH IIKasie 3G HEKTUBHOCTD U 6E30MaCHOCTh 51 TOPrOBOIO HAUMEHOBAHUS
1311, 06'beIMHEHHBIX 10 MEXKAYHAPOIHOMY HellaTeHTOBAaHHOMY HanMeHoBaHUIO (MHH). PaccunThIBaIuCch cpeiHEB3BeE-
IIIeHHBIE OI[EHKU C YY€TOM KOMIIETEHTHOCTH SKCIEPTOB, K0adbuineHT Bapuanu (V) s OIIEHKH COTJIACOBAHHOCTH MHe-
HUH 1 koaddurrent koukopaanuu Kernamna (W).

Pes3ynbTarTbl. IDKCOEPTH IPOJAEMOHCTPHPOBAIN BBICOKYIO COTJIACOBAHHOCTh MHeHU (W = 0,9 10 MOKa3aTesro
addextuBHOCTH, W = 0,7 110 TOKa3aTe 0 Oe30macHoCTh). VIHTerpaibHbIN aHAIN3, BKIIOYAIOIIUEI B ce0s1 pacueT cpesHe-
B3BEIIIEHHON OIeHKN 3P dekTuBHOCTH U Ge3omacHocTr 11911, BHIABIII MPEATIOYTEHNE DKCIIEPTOB, OTAABAEMOE 3aPyDerk-
HBIM JieKapCcTBeHHbIM mpenaparaM (JIIT). Han6osbInuii pa3pbiB B MHTETPATbHBIX OIleHKax ObuT 3adukcupoBaH s JIII ¢
MHH namoTpu/izKuH: oTeuecTBeHHbIN JlamukTat (7,56 6aia) u 3apybexubiii Ceiizap (8,70 6asia) (pasHUIIA HHTETPAJTb-
HBIX ITOKa3aresied AS = —1,14), HAUMEHBITUN pa3pbIB oKa3anu oreyectBeHHble JIIT KonBanuc (rabanenTtun) u Jleetu-
HoJ (7eBeTrpanieram) u 3apybesxubie HelipoutuH (rabamentus) u Kernmpa (seBetuparieram) ¢ AS B 060UX cirydasix —0,11.
HaumeHnpinii pa3bpoc MHEHHH OTMeYeH B OlleHKax 3G PeKTHBHOCTU U Oe3omacHocTu otedectBeHHBIX JIIT moa TH Mupo-
el u JIeBeTUHOJI.

3aKJI04YeHUe. Pe3yabTaTbl SKCIEPTHON OIEHKH MO3BOJISIOT cerMeHTHpOoBaTh 11911 1Mo moTeHIuanty 3amerie-
HUS B KJIMHUYECKOH nmpakTuke. OteuectBeHHbIe JIII yeTymaroT 3apybeKHBIM M0 MoKasaTessiM 3¢ GeKTUBHOCTH U 6e30-
[MaCHOCTH, OJTHAKO BbIsIBJIeHBI JIII OT€YEeCTBEHHOTO MPOU3BO/ICTBA ¢ HAMOOJIBIINM MOTEHIMATIOM K UMIIOPTO3aMelle-
Huto. [lolyueHHbIe JaHHBIE CO3IAI0T OCHOBY JIJIsi pa3pabOTKH aJipPEeCHBIX CTPATETWH, HATIPABIEHHBIX HA ONTHMHU3AIIHIO
JleueOGHOTO TIpotiecca U GOPMYJISIPHOH MOJTUTHUKH C YIETOM HE TOJIKO OMOIKBUBAJIEHTHOCTH, HO M KJIMHUYECKOH TpaK-
THKH.

Knaouesnle croea: sIIEIICHsT, TIPOTUBOAMIJIEIITHUECKUE IIPenapaThl, UMIIOPTO3aMellleHIe, METO/T SKCIIEPTHBIX OI[EHOK.
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Epilepsy: clinical judgement of neurologists
on the effectiveness and safety of antiepileptic drugs
in the context of import substitution

L.B. Vaskova, G.A. Pozdnyakov

I.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russia

ABSTRACT

Introduction. Implementing import substitution policies for vital antiepileptic drugs (AEDs) requires a cau-
tious approach due to the potential risks of changes in therapeutic effects and safety profiles. There is a lack of structured
data on the professional opinions of doctors who directly select therapies.

A i m . Comparative analysis of neurologists’ assessment of the effectiveness and safety of brand-name and generic AEDs
for the formation of evidence-based approaches to import substitution in clinical practice.

Materials and methods. Astudy was conducted using the method of expert assessment. Fifty-eight
neurologists, selected according to their level of competence (coefficient of competence >0,7), anonymously evaluated
using a 5-point scale the effectiveness and safety of 51 trade names of AEDs, grouped by generic names. Average-weighted
scores considering the competence of the experts, the coefficient of variation (v) to evaluate the consistency of opinions,
and Kendall’s coefficient of concordance (W) were calculated.

Results. Theexpertsdemonstrated high consistency of opinions (W = 0,9 for effectiveness, W = 0,7 for safety). An
integrated analysis, including the calculation of an weighted average score for the effectiveness and safety of AEDs, revealed
the experts’ preference for foreign medicinal products (MP). The largest gap in integral estimates was recorded for generic
lamotrigine: domestic Lamictal (77,56 points) and foreign Sazar (8,70 points) (difference in integral indices AS = —1,14). The
smallest gap was shown by domestic Convalis (gabapentin) and Levetinol (levetiracetam) and foreign Neurontin (gabapen-
tin) and Keppra (levetiracetam) with AS = —0,11 in both cases. The smallest range of opinions was noted in the assessment
of the effectiveness and safety of domestic MP under the trade names Mirodep and Levetinol.

Conclusion. The results of the experts’ assessment allow for the segmentation of AEDs by substitutability in
clinical practice. Domestic MP are inferior to foreign ones in terms of effectiveness and safety, but domestic MP with the
greatest import substitution potential were identified. The data obtained provide a basis to develop targeted strategies
aimed at optimization of the treatment process and formulary policy, considering both bioequivalence and clinical practice.
Keywords: epilepsy, antiepileptic drugs, import substitution, expert assessment method.
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BBEJAEHUE

B coBpeMeHHBIX YCJIOBUSIX OOecIieueHne HaIuo-
HaJIBHOTO JIEKAPCTBEHHOTO CyBepEHUTETa B PaMKax
HaIlMOHATBHOTO TIpoekTa « HoBbIe TexHOIOTUM cOe-
pekeHus 310pOBbsi» (2025—2030 IT.) 1 Ykaza [Ipe-
sugeHTta P® or 08.12.2025 NC 896 [1] sBiasercs
CTpPaTETHYECKON B3ajzjlaueld pas3BUTHUA POCCUUCKOU
dapmanepTrueckoii orpaciu. KioueBbIM HHCTPY-
MEHTOM J|JIf1 IOCTHKeHHA GU3NIEeCKONH U H5KOHOMU-
YeCKOH JOCTYIHOCTH JIEKAPCTBEHHBIX CPENICTB
BBICTYTIAET ITOJIUTUKA UMITOpTO3aMelieHus. OTHaKO
ee peasn3alys B OTHOIIEHUU >KU3HEHHO BAYKHBIX
MPEeNapaToB, TAKUX KaK IMPOTUBOSMIIENITHUECKHE
JnekapcrBeHHble npenapartbl (II9II), TpebyeT B3Be-
IIEHHOTO IIO/X0/Ia, TOCKOJBKY HCIIOJIb30BAHUE B
Tepamuy BMECTO OPUTHHAJILHOTO JIEKAPCTBEHHOTO
npemnapata (JIIT) BoCIpOM3BEIEHHOTO MOKET IPU-

INTRODUCTION

Under modern conditions, ensuring national
drug sovereignty within the framework of the
national project “New Technologies for Health Pres-
ervation” (2025-2030) and Decree of the President
No. 896 of December 8, 2025 [1] is a strategic objec-
tive to develop the Russian pharmaceutical industry.
The import substitution policy is a key tool for the
achievement of availability and affordability of medi-
cines. However, its implementation with regard vital
drugs, such as antiepileptic drugs (AEDs), requires a
balanced approach, since using a generic instead of
the originator may result in insufficient therapeutic
effects and multiple side effects [2]. Furthermore,
despite publications on general issues of the import
substitution in the pharmaceutical industry [3—5]
and some sociological studies [6, 7], the problem of

Journal homepage: http://jsms.ngmu.ru
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BECTH K HEJOCTATOYHOMY TEpaleBTUYECKOMY
3¢ dexTy, BOSHUKHOBEHUIO OOJBIIETO KOJUUECTBA
mo6ouHBIX peakruii [2]. Kpome Toro, HecMoTps Ha
myOJIMKAIIAK, TIOCBAIIEHHBIE OOIIMM BOIIPOCAM
UMIIOPTO3aMEIe NS B (hapMarieBTUUeCKON OTpacin
[3—5], 1 HEKOTOpbIE COIMOJIOTUUECKHE HCCIIE/I0OBA-
HUA [6, 7], mpobsieMa palMOHAIBHOTO IIEpPEXo/a
WMEHHO Ha oreuecTBeHHble [II] B KIMHUYECKOU
HEBPOJIOTHYECKOU IIPaKTHUKE U3ydyeHa HeJI0CTa-
TouHO. CylecTByeT AeUITUT CTPYKTyPUPOBAHHBIX
JIAHHBIX, OTPAXKAIOIIHNX TPOdECCHOHATPHOE MHEHHE
Bpauel-3KCIePTOB, HEMIOCPE/ICTBEHHO OCYIIECTBIIs-
IOIIUX BBIOOP TEpaIMU, YTO SIBJISIETCA KJIIOUEBBIM
dakropom ycrexa 060t 3amensl [8].

B cBsI3M ¢ 3THM 11€71€C000Pa3HbIM CTAHOBUTCS
IIpUMEeHEeHHEe METO/1A SKCITIEPTHBIX OIIEHOK, II03BOJIs-
IOIIEr0 CUCTEMHO aHAJIU3MPOBATh Takue (PaKTOPHI,
Kak 3} @dekTuBHOCT, U 0E30I1aCHOCTb, U B HTOTE
chopmMupoBaTh OOOCHOBAHHBIE YIIPaBJIEHUYECKHE
pellleH s 10 BOIIPOcaM UMIIOPTO3aMeIleHHsI.

[TosyueHHBIE PE3YIbTAThI IPU3BAHBI CTATh OCHO-
BOU JIJI1 ONTUMHU3ALNH JIe4eOHOTO MpoIecca, COBEp-
[IIeHCTBOBAHUA (DOPMYJISIPHOM MTOJTUTUKH MEIUIH-
CKHX OpraHu3alii B WHTepecax oOeclieueHus mep-
COHAJIM3MPOBAHHOW  IOMOINM  IAallUeHTaM ¢
SIUJIEIICHEH, KOTopasi HAIIPSIMyI0 3aBHCUT OT BO3-
MOKHOCTEN (papMalieBTUIECKOTO PHIHKA B ITOJTHOU
Mepe o0ecneyuTh OOJIBHBIX JIAHHOH HO30JI0THEH
nosedmumu JIIT [9].

[TpoBecTH CpaBHUTEJBHBIN aHAJIN3 DKCIIEPTHHIX
OIIeHOK Bpauei-HeBpOJIOTOB B OTHOIIEHUU 3ddek-
TUBHOCTU U 0€30IaCHOCTH OPUTHHAJIBHBIX U BOC-
npousBeneHHbIX 11911 g dopmupoBanus 060CcHO-
BAaHHBIX ITOIXO/IOB K UMIIOPTO3aMeleHNI0 B KJIINHU-
YeCcKOU IMpaKTHKe.

M CIoib30BaINCh CIIEAYIONIE METOABI UCCIIE0-
BaHUA: MAaTEMAaTHKO-CTaTHCTUYECKHE, CTPYKTYPHBIH
¥ JIOTUYECKUH aHAIN3, METO/I, 0a/IJIbHOH OLIEHKH.

JIna JOCTHMIKEHMS IOCTABJIEHHOM IeJiM TIpOBe-
JIEHO HCCIeIOBaHUE C MPUMEHEHHEM METOo/a SKC-
MEPTHBIX OIEHOK. [IaHHBIA MEeTOJ OTHOCHUTCSA K
KJIaCCy METO/IOB KOJUIEKTHUBHBIX JKCIIEPTHBIX OIfe-
HOK U T03BOJISIET TOJIYIUTh KOJTUUECTBEHHOE BBIPa-
JKeHUe CyObeKTUBHBIX MHEHHI TPYIIIbI CIEITHATU-
CTOB BBICOKOHM KBasudukaruu. MeTomoaorus mpo-
BeleHMs HCCIEJOBAHMA BKJIOYajia HECKOJIBKO
MOC/IEIOBATEbHBIX ATAINOB: (OPMHUPOBAHUE DKC-
MEPTHOM Tpymnmbl, paspaboTka WHCTPyMEHTapus,
cOOp JTaHHBIX, CTATUCTUYECKast 00paboTKa JAaHHBIX K
aHaAJIU3 PE3YJIbTATOB.

rational transition specifically to domestic AEDs in
clinical neurological practice has been insufficiently
studied. There is a lack of structured data on the pro-
fessional opinion of physicians who directly make
the choice of treatment, which is a key factor in the
success of any substitution [8].

Therefore, it is reasonable to apply the expert
assessment method, which allows for a systematic
analysis of factors such as effectiveness and safety,
and, eventually, to formulate evidence-based man-
agement decisions in the field of import substitution

The results obtained are intended to become a
basis for optimization of the treatment process,
improvement of the formulary policy of facilities to
ensure the personalized care for patients with epi-
lepsy, which directly depends on the ability of the
pharmaceutical market to fully provide these patients
with the most recent medicines [9].

To conduct a comparative analysis of the assess-
ment by neurologists of the effectiveness and safety
of brand-name and generic AEDs for the formation
of evidence-based approaches to import substitution
in clinical practice.

The following research methods were used: math-
ematical-statistical, structural and logical analyses,
and the scoring method.

To achieve the aim, a study was conducted using
the expert assessment method. This method belongs
to the class of collective expert assessment meth-
ods, and allows to obtain a quantitative expression
of the subjective opinions of a group of highly qual-
ified specialists. The research methodology included
several consecutive stages: formation of the expert
group, development of scientific tool, data collec-
tion, statistical data processing, and analysis of the
results.

1. Formation of the expert group. Neurolo-
gists from various cities and regions of Russia (Mos-
cow, Saint Petersburg, Krasnodar territory, the
Republic of Crimea, the Republic of Tatarstan, Bel-
gorod region, etc.) were involved as experts. The
selection of experts was carried out based on an
assessment of their level of competence. For this
purpose, specialists’ background was compared:
position, work experience in the field, qualification
category, academic degree, and academic title. Based
on these data, the coefficient of competence (k) was
calculated for each potential expert. The study only
considered assessments from experts whose compe-
tence coefficient was at least 0,7. Out of 62 specialists
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1. ®dopMHUpOBaHVIE JYKCIEPTHON TIPYIIIbI.
B kauecTBe 5KCIEPTOB NPUBJIEYEHBI BpauU-HEBPO-
JIOTH W3 Pa3JIMYHBIX TOPOZIOB U PeruoHoB Poccuu
(Mocksa, CaukT-IletepOypr, KpacHomapckuii kpai,
Pecriyosimka Kpeim, Pecrybsimka Taraperan, Benro-
poxnckas obactb u p.). OT6Op SKCIEPTOB OCYIIECT-
BJISIICSI HA OCHOBE OIIEHKHU YPOBHS WX KOMIIETEHT-
HOCTH. /[IJIA 9TOTO HCIONIB30BATACH AHKETHAS
uHOpMANUA O CHEIUATUCTAX: JOJKHOCTb, CTaXK
paboThI 1O CIIeNNATBPHOCTH, HATHYNE KBATH(UKA-
[IMOHHOH KaTeropuu, yueHas CTelleHb U YIeHOe 3Ba-
Hue. Ha oCHOBe 3TUX JaHHBIX /I KaXKIOTO ITOTEH-
[MAJIBHOTO 9KCIIepTa pACCYUTHIBAJICA KOADDUIIUEHT
komrereHnTHocTH (k). B ucciieoBaHUM YUUTBHIBA-
JIUCH OIIEHKH TOJIBKO TeX HKCIEPTOB, Uelt koaddu-
[IMEeHT KOMIIETEHTHOCTHU COCTABJISI He MeHee 0,7. 13
62 TIepBOHAYAJIIBHO OIPOIIEHHBIX CIIEIUATHICTOB
STOMY KPUTEPHUIO COOTBETCTBOBAIN 58 3KCIEPTOB,
cpemHui K03(OUIMEHT KOMIIETEHTHOCTH KOTOPBIX
COCTaBWJI 0,79, YTO CBUJIETEIBCTBYET O BBICOKOM
YpOBHe KBaTu(pUKaIuu 0TOOPAHHON TPYIIIIHIL.

2. PaspaGorka wuHcTpyMeHTapua. OCHOB-
HBIM HHCTPYMEHTOM cO0pa JaHHBIX CITYKIJIA CIEeIN-
aJIbHO pa3paboTaHHas AHOHUMHAs aHKeTa, KOTopast
cocTosiia u3 BYX 0J10K0B. IlepBhIil 610K BKIIOYAT
CBOJIHYIO TaOJIUILy, CO/IEPIKAIIYI0 51 TOPrOBOE Hau-
menHoBauue (TH) II9I1, o0beAMHEHHBIX 10 COOTBET-
CTBYIOIIIUM MEXXIYHAPOAHBIM HEIaTEeHTOBAHHBIM
HauMmeHoBanusaM (MHH). Bwibop mia anammsa
nMeHHO 3TuX TH 00ycI0B/IeH UX HAJTUYHUEM B KJIU-
HUYECKUX PEKOMEH/IAIIHAX JJIs JIEUEeHVIS SIIHIETICHH
y B3pociblx. [Ina kaxkzporo TH pecnioneHTaM nipes-
JIaTaJIoCh OIEHUTH 110 5-0aJIJIbHOM IIKaJjle ABa KJIIO-
4yeBbIX KpuTepus: 3GPEKTUBHOCTD U 0€30MacCHOCTD
[1311. BribOp UMEHHO 3TUX KpUTEPUEB 00YCIOBIIEH
TEM, UTO OHH SIBJIAIOTCS OCHOBOIIOJIATAIOIIUMHU TIPU
OIleHKe TepaneBTuueckol nernHoctu JIII u npuna-
TUM DelIeHUs O €ro Ha3HAaueHUHW B KJIMHUYeCKOH
MIPaKTHUKeE.

Ucnosnp3oBanne 5-6ayibHON ITKastel Jlaiikepra
SIBJISIETCS] CTAHJIAPTHBIM IIOJIXO/IOM B KBaJIMMETPUU
Y 9KCIIEPTHBIX METO/IaX, TIO3BOJIAIOIINM JOCTATOUYHO
TOHKO AubdepeHITUPOBaTh 00BEKThI OIeHKHU. [laH-
HBIA TOJIXOJ| K MIOCTPOEHUIO IIKAJI HAYIHO 000CHO-
BaH B pab0Tax 110 TEOPUU KBUIMMETPUHU U IPUMEHSI-
eTcs B UCCJIEJIOBAHUAX IIO OLlEHKe KadecTBa MeAu-
OUHCKOU ¥ ¢apMaleBTUYEeCKOU momoIu [10, 11].
B pamkax maHHOTO WHCCIeOBaHUsA 5-Oa/UTbHAA
mkasa JlalikepTa aJanTupoBajiach Jis OLIEHKU
[13I1 mo mokazaTesnsam 3¢ dexkTuBHOCTH U Oe3omac-
HOCTH:

1 Gann — Hu3Kas (Ipemapar peako JTOCTHUTAET
JKeJIaeMOTr0 TepaneBTUUecKoro aggeKxra Uianu 4acTto
BBI3BIBAET CEpPhe3HbIe T0O0UHbBIE 2D (EKTHI);

surveyed at baseline, 58 experts met this criterion,
with an average coefficient of competence being 0,79,
which indicates a high level of qualification of the
group selected.

2. Development of scientific tool. The main
data collection tool was an anonymous question-
naire specially designed, which consisted of two
domains. The first domain included a summary
table containing 51 trade names (TNs) of AEDs,
grouped by corresponding generic names. The
selection of these particular TNs for analysis was
determined by their presence in clinical guidelines
for the treatment of epilepsy in adults. For each TN,
respondents were asked to assess two key criteria
on a 5-point scale: effectiveness and safety of the
AED. These criteria were selected because they are
essential in evaluation of the therapeutic value of
medicines and making a decision about its prescrip-
tion in clinical practice.

The use of a 5-point Likert scale is a standard
approach in qualimetry and expert methods,
enabling precise differentiation among the objects
being assessed. This approach to scale design is sci-
entifically grounded in the theory of qualimetry, and
is used in the studies on the assessment of medical
and pharmaceutical care quality [10, 11]. In our
study, the 5-point Likert scale was adapted to evalu-
ate the effectiveness and safety of AEDs:

1 point — low (the drug rarely achieves the desired
therapeutic effect or often causes severe side effects);

2 points — below average (the drug shows a mod-
erate effect or has pronounced side effects);

3 points — average (the drug shows an acceptable
but not optimal result);

4 points — above average (the drug shows a good
therapeutic effect with minimal side effects);

5 points — high (the drug demonstrates an excel-
lent therapeutic effect and a good safety profile).

The second domain of the questionnaire includes
questions that reflect objective data about the expert,
which are used to calculate the coefficient of compe-
tence.

Data collection. The survey was conducted
anonymously, which minimized potential influences
on the experts’ opinions and increased the reliability
of the assessments.

Processing and analysis of the data
obtained were carried out using IBM SPSS Statis-
tics 21.0 and Microsoft Excel 2019 and included the
following stages:

1. Calculation of weighted average scores. To
level out differences in the qualification level of
experts and increase the validity of final assessments,
the weighted average value X, for each drug was cal-
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2 Oaj/uta — HIDKE CpefHero (mpemapaT IOKa3bl-
BaeT yMepeHHbIH 3(P(PEKT WIN UMeEeT BhIPAKEHHBIE
1mo604yHbIe 3G PEKTHI);

3 6ayta — cpenHas (Mperapar MoKa3bIBaeT MPHU-
eMJIEMBIN, HO He ONITHUMAaJIbHBIN pe3yJIbTaT);

4 Gayya — BBIIIE cpefiHETO (IIperapaT MOKa3bl-
BaeT XOPOIIUH TepalleBTHYeCKUH pe3yJIbTaT ¢ MUHU-
MaJIbHBIMU TOOOYHBIMHE 3¢ PeKTaMu);

5 6asIoB — BBICOKAsA (IIpenapar JIeMOHCTPUPYET
OTJIMYHBIY TepaneBTUYeCKUN pe3ysIbTaT U XOPOILINUH
pouitb 6€30IMaCHOCTH).

Bo BTOpOIi 610K aHKETHI BOIIIM BOIIPOCHI, OTPa-
JKawole OOBEeKTHUBHBIE JaHHBIE 00 DKCIepre,
HCIOJIb3yeMble /1J1s1 pacueTa ko3 dUuiineHTa KoMmie-
TEHTHOCTU.

COop maHHBIX. AHKETHPOBAaHHE IIPOBOJUIIOCH
aHOHUMHO, YTO IO3BOJILJI0O MUHUMU3UPOBATh BO3-
MOKHBIE BJIMSIHUSI Ha MHEHHeE JKCIIEPTOB U IOBBI-
CHTb IOCTOBEPHOCTD ITOJTyY€HHBIX OIIEHOK.

O60paboTka U aHAIN3 MHMOJyJYEeHHBIX JaH-
HBIX IIPOBOJWJINCH C UCIIOJIb30BAaHUEM ITAKETA CTa-
tuctudeckux nporpamm IBM SPSS Statistics 21.0 u
Microsoft Excel 2019 u BKIOYAIH CIIEAYIOIIHE
STATIbI:

1. Pacuem cpedHes3gellleHHblx oyeHOK. A
HUBEJINPOBAHUSA Pa3/IMUUiil B yPOBHE KBasu(UKa-
UM SKCIIEPTOB U TMOBBIINIEHUs O0OOCHOBAHHOCTH
WUTOTOBBIX OIIEHOK DPAaCCUYUTHIBAJIOCH CpETHEB3Be-
IIEHHO€e 3Ha4YeHHe X, 10 KaXKIOMy IIpernapary ¢ yJde-
TOM KOMIIETEHTHOCTH CIIEIUAINCTA 110 (GOpMYJIE:

X = Z?:I(Zi 'ki)
Zj:lki

IJle Z — OLleHKa OT/eJIbHOTO IIpernapara;

k — KOMIIETEHTHOCTb DKCIIEpTA.

2. Pacuem ummeepanvHvix noxazameaeti. Jus
KOMIIEKCHOM OIIEHKH IIpernapaTra U BO3MOKHOCTH
pamxupoBanua TH B pamkax ogaoro MHH wmbI pas-
paboranu knaccudUKANHMIO HA OCHOBE DPa3HOCTU
WHTETrDATbHBIX IIOKa3aTesiell U BBEJIM WHTErpasb-
HBI TOKazaTesab (S), KOTOPBIH paCcCUUTHIBAJICS
IIyTeM CYMMHPOBAHUA Cpe/IHEB3BEIIEHHBIX OI[€HOK
¢ dexTuBHOCTH U 6€30IMaCHOCTH i Kaxkaoro JIII.
Takoi mo/IX0/] K BBEJIEHUIO HHTETPAIBHOTO ITOKa3a-
Tenss (mpocTas JUHEWHAs aAJuTHUBHAs MOJIEND)
SIBJISIETCS PACIIPOCTPAHEHHBIM B (papMaKOIKOHOMU-
YeCKUX U KJIMHUKO-9KCIIEPTHBIX UccieioBaHuAx. Ha
OCHOBE 3THUX JaHHBIX paccuuTaHA pa3HUIlA UHTe-
rpajIbHBIX TOKazaTesel (AS) B pamkax ogaoro MHH
MEX/y OTeUYeCTBEHHBIM U 3apyOeKHBIM IIperapa-
Tamu-nuepamu. OtpuratesbHoe 3HaueHue AS yka-
3bIBaeT Ha 0oJiee HU3KYIO OIEHKY OTeueCTBEHHOTO
npenapara. /1A kracrepusanuy 3HaueHu AS TIpu-

)

culated considering the competence of the specialist
using the formula:

T = 27:1(21' 'kl’)

l z:l:lki

where z — individual drug value;

k — competence of the expert.

2. Calculation of integral indices. For a compre-
hensive assessment of a drug and the ability to to
rank the medicinal product within the single generic
name it belongs, we developed a classification based
on the difference in integral indices and introduced
an integral index (S), which was calculated by sum-
ming the weighted average scores of effectiveness
and safety for each drug. This approach to introduc-
ing an integral index (a simple linear additive model)
is common in pharmacoeconomic and clinical expert
studies. Based on this data, the difference in integral
indices (AS) between domestic and foreign leading
drugs within the one generic name was calculated.
A negative value of AS demonstrates a lower score
for the domestic drug. To cluster the AS values, the
k-means clustering method was used in one-dimen-
sional settings. The optimal number of clusters was
selected based on the analysis of the dependence of
the intracluster sum of squares (inertia) on the num-
ber of clusters (the elbow method), followed by a
substantive interpretation of the identified groups. A
sharp decrease in inertia when moving from two to
three clusters and a slight improvement with a fur-
ther increase in the number of clusters, allowed us to
settle on the value k = 3. The clusters obtained cor-
respond to three ranges of AS values: low (approxi-
mately —0,96), mean (approximately —0,56), and
high (approximately —0,11). Such a division reflects
the natural structure of the data and can be inter-
preted as three different states of the system under
study.

Thus, using the k-means clustering method, the
following three clusters were identified:

1) drugs with high import substitution potential
(AS = —0,11; —0,11 (center = —0,11));

2) drugs with moderate import substitution
potential (AS = —0,57; —0,55 (center = —056));

3) drugs with low import substitution potential
(AS = —-1,14; —0,96; —0,88; —0,86 (center = —0,96)).

3. Assessment of the consistency of expert opin-
ions. To assess the degree of homogeneity (disper-
sion) of expert opinions for each specific drug and
criterion, the coefficient of variation v, (%) was calcu-
lated using the following formula:

Q

i

v, = — - 100%,
Zi
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MeHsicss Meron k-cpemaux (k-means) B omHOMED-
HOU IIOCTAHOBKE. BHIOOp ONITHMAIBHOTO KOJIMYECTBA
KJIACTEPOB OCYIIIECTBJIsUICS Ha OCHOBE aHaIu3a
3aBHUCHUMOCTH BHYTPUKJIACTEPHOU CyMMBI KBaIPaTOB
(HEpIIMM) OT YHCJa KjIacTepoB (MeToj| JIOKTS) C
TOCJIEAYIONIEN COJIEPKATEIPHON WHTepIIpeTaIuei
BBIJIEJIEHHBIX TPYI. Pe3koe CHHKEHHE WHEPIUH
[IpU IEPeXo/ie OT ABYX K TPeM KjacTepaM U He3Ha-
YUTEJIbHOE YIIyUIlleHUe MIPU JTaIbHEHNIIIEM yBeInue-
HUH YHCIa KJIACTEPOB MTO3BOJIMJIO OCTAHOBUTHCS Ha
s3HaueHnu k = 3. ITosyueHHBbIE Ky1acTEPHI COOTBET-
CTBYIOT TPEM [Malla30HaM 3HAuUeHWU AS: HU3KHE
(okos10 —0,96), cpeHue (0OKOJIO0 —0,56) W BBICOKUE
(okos0 —0,11). Takoe pasbueHUE OTPaKAET €CTe-
CTBEHHYIO CTPYKTYDPY JAHHBIX U MOXKET OBITh UHTEP-
MIPETUPOBAHO KaK TPU Pa3IUYHbIE COCTOSHUS HCCTIe-
JTyeMOU CHCTEMBI.

Takum o6pazoM, ¢ MOMOIIBIO MeToZa k-means
BBIJIEJIEHBI CIIEYIONINE TPU KJIacTepa:

1) mpernaparsl ¢ BHICOKUM MMOTEHI[UATIOM UMIIOP-
to3zamenieHus (AS = —0,11; —0,11 (1ieHTp = —0,11);

2) mpemapaTbl € YMEPEHHBIM IOTEHI[UAIOM
ummoprosamelenus (AS = —0,57; —0,55 (1eHTp =
—056);

3) mpernaparTsl ¢ HU3KUM IOTEHITHAIOM UMIIOPTO-
samentenua (AS = -1,14; —0,96; —0,88; —0,86
(t1enTp = —0,96).

3. OueHka coenacosaHHocmu MHeHUll dKcnep-
moa. JIjis OLleHKH CTelleHH OHOPOAHOCTH (pas-
6poca) MHEHUH HKCIEPTOB II0 KaXK/IOMy KOHKpPET-
HOMY IIpeIapaTy ¥ KpUTEPUIO PACCUUTHIBAJICA KOA(]-
¢bunuent Bapuanuu v, (B %) 1O crieayomen
dopmyre:

Gi
V.=—

1

©100 %,
z.

1

r7ie v,— K03 PUIEHT BapHaIiK OLIEHOK SKCIIEPTOB
II0 i-My IIpemnapary;
z, — cpennss apudmernyeckas onenka i-ro I13911;
0, — cpe/iHee KBaZipaTU4ecKoe OTKJIOHeHUe, KOTO-
poe paccuuThIBAIOCh 10 cilefyomlel dopmyie:

I7ie X, — OLleHKa I-TOo Ipenapara;

X — cpenHss apudMeTHUyecKas oleHKa i-TO mpe-
mapara;

n — o01Iee KOJIMYECTBO OI[EHOK.

IIpUHATO CYMTATh, YTO 3HAUEHHUE U, < 33 % CBU-
JIETETLCTBYET O BHICOKOI COTJIACOBAHHOCTH MHEHHUH
sKcnepToB (HU3KOM pasbpoce), a v, = 33 % — o cyIe-
CTBEHHBIX PACXOXKIEHUX [12].

Ina ompeneneHust OOIIEH COIJIACOBAHHOCTU
MHEHUH BCEH TIPYIIIbI SKCIEPTOB II0 KasKIOMy U3

where v, the coefficient of variation of expert assess-
ments for the i drug;

z, — the arithmetic mean assessment of the i-th
AED;

0, — standard deviation, which was calculated
using the following formula:

where x, — value of the i-th drug;

X — the arithmetic mean of the i-th drug value;

n — the total number of estimates.

It is generally accepted that a value of v, < 33%
indicates a high consistency of expert opinions (low
dispersion), while v, > 33% indicates significant dis-
agreements [12].

To determine the overall consistency of opinions
of the entire group of experts for each of the evalu-
ated criteria (effectiveness, safety), Kendall’s coeffi-
cient of concordance (W) was used. This non-para-
metric criterion is used to measure the degree of
agreement among several experts when ranking
objects. The value of W can range from o (complete
lack of agreement) to 1 (complete agreement). The
calculation was performed using the formula

S
1 2 3 e ’
5" (= m)y—my T
where S — the sum of squared deviations of the rank
sums R, from their mean value R;

m — number of experts;

n — number of assessments;

T, — correction for ties (identical ranks) for each
expert 1.

The statistical significance of the coefficient W
was tested using the chi-square test () at a signifi-
cance level of p < 0,05.

Thus, the methodology used, which includes sci-
entifically based selection of experts, quantitative
assessment of their opinions using a rating scale, and
multi-criteria statistical analysis, ensured the reli-
ability and objectivity of the results obtained.

W:

RESULTS

The expert group of this study is characterized as
follows: 64% of experts have more than 10 years of
work experience, 29% hold an academic degree, and
more than half of the experts have the first or the
highest qualification category.

The expert assessment conducted made it possi-
ble to obtain a comprehensive picture of the efficacy
and safety profile according to the opinions of neu-
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OIIeHHUBAaeMbIX KpuTepueB (3¢ deKTuBHOCT, Oe30-
IMACHOCTb) NPUMEHsICA KO3(P(PHUIIMEHT KOHKOPAA-
nuu Kengana (W). 9ToT HemapaMeTprUYecKUi Kpu-
TepUU UCHOJIb3yeTCsA JJd U3MEpPeHUs CTeleHU
coryIacusl HEeCKOJIbKHUX SKCIIEPTOB IIPU PAHKUPOBa-
HUU 00beKTOB. 3HaUueHne W MOKeT BapbUPOBATHCS
oT O (ImoJIHOEe OTCyTCTBHE corviacus) 70 1 (mosHoe
coryacue). Pacuer mpousBoamics mo popmyse

S
l 2 3 At ’
" (' =my-my T
rze S = cymMMa KBaJIpaTOB OTKJIOHEHUN CyMM PaHT'OB
R, OT uX cpe/iHero 3HaueHusI R;

m — KOJIMYECTBO SKCIIEPTOB;

N — KOJIMYECTBO OIEHOK;

T, — mompaBka Ha cBA3M (OZIMHAKOBbIE PAHTH)
JUTSL K&JK/IOTO DKCIIEPTA 1.

CraTucruueckasd 3HaUUMOCTh Koaddunuenta W
IIpoBepsijlack € HCIOJIb30BAHUEM  KPUTEPHUsS
XHU-KBazipar (¥2) mpu ypoBHE 3HAUYUMOCTH P < 0,05.

Takum o6pa3oM, IIpUMeHEHHas METOAUKA,
BKJIIOUAIOINAsA HAyYHO OOOCHOBAaHHBIH OTOOp 3KC-
IIEPTOB, KOJIMUECTBEHHYIO OIEHKY UX CYXKAEHUU C
IIOMOIIbI0 OAJUTPHOU IIKAJIbI 1 MHOTOKPUTEPHATH-
HBIH CTATUCTUYECKUH aHaIu3, obecrieynsia HaIexK-
HOCTb ¥ OObEKTUBHOCTb ITOJIyUeHHBIX PE3YIbTATOB.

W:

PE3YJ/IBTATDI

JKCIEePTHAs TPYyIIla HACTOAIIETO HUCCIEA0BAHUA
XapaKTepu3yeTcs CJIEeAYIOINUMH IOKa3aTeIsIMU:
64 % DKCIEPTOB UMEIOT CTaXK paboThl HoJiee 10 JIET,
29 % UMEIOT YUEeHYIO CTeleHb, 60iee ITOJIOBUHBI 9KC-
MepTOB — TMEPBYIO0 WKW BBICHIYI0 KBATH(PUKAIIMOH-
HYI0 KaTeropHuio.

[IpoBesieHHAsA 3KCIIEpTHAsA OIEHKA IT03BOJIMJIA
TOJIYIUTHh KOMILJIEKCHYIO KapTUHY Tpoduiist apdek-
THUBHOCTH M 0€30IIaCHOCTH COIJIACHO MHEHWH Bpa-
Yei-HEBPOJIOTOB, HAa OCHOBAaHUU KOTOPOH OBLTH
BbIOpans! JIIT 3apy6e:kHOTO U 0TEUECTBEHHOTO IIPO-
W3BOJICTBA C HAMOOJIBIIIEH MHTETPATBbHON OIIEHKOH
mo mokaszaresiaM 3¢GGEKTUBHOCTA U 6e30macHOCTH
(tabs. 1). Kak mokazaso cpaBHeHHe, 3apyOesKHBIE
mpemnapaTbl UMeEKT 0oJiee BBICOKHE OKCIIEPTHBIE
oneHku. OTHAKO MOKHO BbIZIeuTh JIIT oTeuecTBen-
HOTO IIPOM3BOZICTBA C HAWMEHBIIIEH pas3HUIEH B
WHTETPAJIbHBIX IIOKAa3aTessAX: oTedecTBeHHBble JIII
Konpasnuc (rabanentun) u JleBeTuHos (JieBeTHpa-
neram) u 3apyoexHbie HelipoHTrH (rabameHTHH) U
Kernmpa (yieBeTHparieTaMm) ¢ pasHUIEd WHTETPATb-
HBIX moKazatesiell (AS) —0,11. 9TO I03BOJIET OTHE-
ctu naHHble oTeuectBeHHBIe JIII k knacrepy JIII ¢
BBICOKMM ITOTEHIINAJIOM UMIIOpTO3aMelenus. Hau-
GospInuii pas3pbiB Habsozaercs B rpymmme JIIT ¢

rologists, on the basis of which foreign and domestic
medicines with the highest integral assessment for
effectiveness and safety were selected (Table 1). As
the comparison showed, foreign drugs have higher
expert assessments. However, it is possible to iden-
tify domestic medicines with the smallest difference
in integral indices: the domestic drugs Convalis
(gabapentin) and Levetinol (levetiracetam) and the
foreign drugs Neurontin (gabapentin) and Keppra
(levetiracetam) with a difference in integral indices
(AS) of —0,11. This allows us to classify these domes-
tic drugs as a cluster of drugs with high import sub-
stitution potential. The largest gap is observed in the
group of generic lamotrigine: Lamictal (7,56) and
Sazar (8,70), which indicates that experts prefer for-
eign drugs. Thus, the integral indices obtained allow
the studied AEDs to be classified into three groups
according to the level of potential substitutability in
clinical practice:

Group 1: high import substitution potential:
domestic levetiracetam (Levetinol) (S = 8,79,
AS = -0,11) and gabapentin (Convalis) (S = 6,86,
AS = —0,11). These medicines demonstrate minimal
lagging behind foreign analogues and can be recom-
mended for priority import substitution. Levetinol is
particularly promising, as it has the high integral
index (8,79).

Group 2: moderate import substitution poten-
tial: domestic oxcarbazepine (Oxcarbazepine)
(S = 7,68, AS = —0,55) and topiramate (Topiramate)
(8 =7,13,A8 = -0,57).

Group 3: low import substitution potential:
domestic lamotrigine (Lamictal) (S = 7,56,
AS = -1,14), valproic acid (Mirodep) (S = 7,53,
AS = -0,88), carbamazepine (Carbamazepine retard)
(S = 7,27, AS = —0,96), valproic acid (Valproic acid)
(S =7,30, AS = —0,86). Drugs in this group have dif-
fer significantly in effectiveness and safety from for-
eign drugs. For lamotrigine, the gap is 1,14 points,
which is the maximal among all studied drugs.

Assessment of the consistency of expert opinions
is the highly important stage of the analysis, as it
determines the reliability and objectivity of the data
obtained (Table 2). The most consistent expert opin-
ions (coefficient of variation less than 20%) were
recorded for domestic Mirodep (effectiveness — 14%)
and Levetinol (effectiveness — 15%, safety — 19%) and
for foreign Sazar (effectiveness — 11%), Convulex
(oral form) (effectiveness — 12%), and Trileptal
(effectiveness — 12%, safety — 19%). The maximal
range of opinions (coefficient of variation more than
25%) was noted for the safety criterion of domestic
Lamictal (33%) and Convalis (32%), as well as for the
effectiveness criterion of domestic Convalis (30%)
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Ta6smmua 1. Pe3ynbTaThl MHTErPaJbHOM 9KCIEPTHOM OLleHKH 3 PEKTUBHOCTH U 6€30MaCHOCTH NPOTHBO3NUIENTUYECKUX

JIeKapCTBEHHBIX ITpenapaToB (6asbl)

Table 1. Results of the integral expert assessment of the effectiveness and safety of antiepileptic drugs (points)

TH oTeyecTBEHHOTrO TH 3apy6exHOro Cnoco6
MHH NPOU3BOAUTEISA S NPOU3BOAUTEISA S BBeJAEeHUs AS
Generic name TN of a domestic TN of a foreign Route of admi-
manufacturer manufacturer nistration
BasbnpoeBas kuciaoTa BasnbnpoeBas kucioTta 7,30  KoHuByJsekc 816 =a./e. -0,86
Valproic acid Valproic acid Convulex
BasbnpoeBast KucJ0Ta Mupogaen 7,53 KoHBynekc 841 m./p. -0,88
Valproic acid Mirodep Convulex
[abaneHTHH KouBasuc 6,86 HeitponTun 6,97 3. /e. -0,11
Gabapentin Convalis Neurontin
Okckap6a3zenuH Okckap6asenuH 7,68  Tpusenrtan 823 m/p. -0,55
Oxcarbazepine Oxcarbazepine Trileptal
JlaMOTpUIKUH JlaMuKTan 7,56 Ceiizap 8,70 3. /e. -1,14
Lamotrigine Lamictal Sazar
JleBeTHpaneram JleBeTUHOJ 8,79  Kenmnpa 890 a. /e -0,11
Levetiracetam Levetinol Keppra
Kap6amazenun Kap6amasenuH pertap/, 7,27  OUHJIENCUH peTap/, 823 a. /e -0,96
Carbamazepine Carbamazepine retard Finlepsin retard
Tonupamar Tonupamar 7,13  Tomamaxc 7,70 3. /e -0,57
Topiramate Topiramate Topamax

[IpumMmevyaHUue.
crnoco6 BBeJIeHH; 11. — TapeHTePaJbHbIN CII0CO6 BBeJeHH.
Abbreviations:

MHH namorpumxkun: Jlamukran (7,56) u Ceizap
(8,70), uTO yKa3bIBaET HA TO, YTO DKCIEPTHI OT/IAIOT
npeanourenue 3apybexxupim JIII. Takum o6pasom,
MOJIy4eHHble WHTErpaJIbHbIe II0Ka3aTeJu I103BO-
JIAIOT KJ1accuduiupoBaTh ucciaenyemble [1911 Ha
TPHU TPYIIIBI IO YPOBHIO MTOTEHIMAIBHOU 3aMelrae-
MOCTH B KJIMHUYECKOU ITPAKTHKE:

I'pyrma 1 — BBICOKH MOTEHITUAT KMIIOPTO3aMe-
II[EHUSI: OT€YECTBEHHBIE MpPernapaThl JeBeTHpareram
(JTIepetunon) (S = 8,79, AS = —0,11) u rabaleHTHH
(KonuBanuc) (S = 6,86, AS = —0,11). JTagusie JIII
JIEMOHCTPUPYIOT MUHUMAJIBHOE OTCTaBaHUE OT 3apy-
OEe’KHBIX AHAJIOTOB M MOTYT OBITh PEKOMEH/IOBAHBI
JUTSI TIPUOPUTETHOTO UMITOpTO3ameltieHusi. OcobeHHO
MepCreKTHBeH JIEeBETHHOII, KOTOPBIM HMEET BICOKOE
3HAYEeHHe UHTErPaILHOTO IToKasares (8,79).

I'pynma 2 — cpeHUH TOTEHIIHAT UMIIOPTO3aMe-
II[EHHS: OTEeUeCTBEHHbIE IIPEapaThl OKCKapOa3enuH
(Oxckapbazenun) (S = 7,68, AS = —0,55); Tonupa-
Mmart (Tommmpamar) (S = 7,13, AS = —0,57).

I'pynma 3 — HU3KHUH TOTEHIHA UMIIOPTO3aMe-
IIIEHUsI: OT€YECTBEHHbBIE MPerapaThl JaMOTPU/PKUH
(JIamuxkran) (S = 7,56, AS = —1,14), BajibIpoeBas
kucsorta (Mupogen) (S = 7,53, AS = —0,88), kapba-
magzenuH (Kapbamasenun perapn) (S = 7,27,
AS = —0,96), BasbpoeBasa kucyiora (Basbmpoesast
kucsota) (S = 7,30, AS = —0,86). IIpemapatsl 3TOH
TPYIIIBI UMEIOT 3HAUYUTEIPHOE OTJIMYHE II0 TI0Ka3a-

MHH - MeXyHapoaHOe HEeIaTEeHTOBAHHOE€ HAaMMEHOBaHUeE; TH - TOProBoe HAaMMEHOBaHHE; 3. — 3HTepaJ’lebIﬁ

TN - trade name; e. - enterally; p. - parenterally.

and foreign Neurontin (27%), which indicates the
least consistent expert opinions regarding these
medicines.

DISCUSSION

The results of the quantitative expert assessment
create a basis for subsequent in-depth qualitative
analysis. The integral indices of effectiveness and
safety of AEDs allow the studied drugs to be seg-
mented according to the level of potential substitut-
ability in clinical practice. The maximal gap in integral
assessments was identified for the drugs of generic
lamotrigine (AS = —1,14). At the same time, domestic
drugs with minimal lagging behind foreign medicines
were identified: gabapentin (Convalis: S = 6,86, Neu-
rontin: S = 6,97; AS = —0,11) and levetiracetam (Levet-
inol: S = 8,79, Keppra: S = 8,90; AS = —0,11), which
indicates their equivalence according to expert opin-
ions. A consistent preference of experts for brand-
named foreign drugs was revealed based on the total
set of criteria studied. Thus, domestic medicines of
valproic acid, oxcarbazepine, lamotrigine, carbamaze-
pine, and topiramate have lower integral values com-
pared to foreign drugs.

Qualitative data obtained, for example, using the
in-depth interview method, will make it possible in
the future to move from stating existing expert prefer-
ences to developing targeted strategic and informa-
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Ta6smmua 2. Pe3ysibTaThl OLleHKU COTVIACOBAHHOCTH MHEHHUH Bpavyei-9KCiepToB
Table 2. Results of the assessment of consistency of of the experts’ opinion consistency

Topronoe HauMEeHOBaHHUe

JIeKapCTBEHHOTI'0 mpenapara Kp_uTe_pm}'l o, v. (%)
Trade name Criterion i i
BasibnpoeBast KucioTta* dddextuBHocTs / Effectiveness 1,05 26
Valproic acid* BesonacHocTb / Safety 0,73 22
Mupopen* dddextuBHocTh / Effectiveness 0,57 14
Mirodep* BesomnacHocTb / Safety 0,71 20
KonBasnuc* dddextuBHocts / Effectiveness 0,98 30
Convalis* BesomnacHocTb / Safety 1,09 32
Oxckap6asenun* JddextuBHocts / Effectiveness 0,89 22
Oxcarbazepine* BesonacHocTb / Safety 0,83 23
JlamukTan*® dddekTuBHocTh / Effectiveness 0,92 23
Lamictal* BesonacHoctb / Safety 1,14 33
JleBeTHHOT* dddextuBHocTs / Effectiveness 0,65 15
Levetinol* BesonacHocTb / Safety 0,86 19
Kap6amasenuH petapn* dddextuBHocTh / Effectiveness 0,76 20
Carbamazepine retard* BesomnacHocTb / Safety 0,85 24
Tonupamar * dddextuBHocts / Effectiveness 0,73 19
Topiramate* BesomacHocTb / Safety 0,88 27
KouByuekc (3.)** dddextuBHoCTh / Effectiveness 0,69 15
Convulex (e.)** BesomacHoctb / Safety 0,79 21
KonBysekc (m.)** JddexTuBHocts / Effectiveness 0,55 12
Convulex (p.)** BesomnacHocTb / Safety 0,87 23
HeltponTun** dddexktuBHocTs / Effectiveness 0,96 27
Neurontin** BesonacHocTb / Safety 0,83 26
Tpunentan** dddexTuBHocTs / Effectiveness 0,55 12
Trileptal** BesonacHoctb / Safety 0,71 19
Cepizap** dddextuBHocTs / Effectiveness 0,49 11
Sazar** BesonacHocTb / Safety 0,85 21
Kennpa** dddextuBHocTh / Effectiveness 0,62 13
Keppra** BesonacHocTb / Safety 1,06 25
dunnencuH perapg** dddextuBHocts / Effectiveness 0,72 17
Finlepsin retard** BesomnacHoctb / Safety 0,81 21
Tomamakc** dddextuBHocts / Effectiveness 0,68 16
Topamax™* BesomacHoctb / Safety 0,82 24

[IpumMedyaH¥ue. 3 -3HTepalbHbIH COCO6 BBEJIeHUS; I1. — TApEeHTEePAIbHBIN CIIOCO6 BBe/JeHHS.
*JlekapCTBEHHBIH NpenapaT 0TeYeCTBEHHOI'0 TPOU3BO/CTBA.
**JlekapCTBeHHBIN ITpenapaT 3apy6eKHOro MPOU3BO/CTBA.

Abbreviations: e -enterally;p.-parenterally.

*Medicine produced in Russia.
**Medicine produced abroad.

TesisiM 3P PekTUBHOCTH U 0E30ITACHOCTH OT 3apy-
6exxabix JIII. [l TaMOTPUAXKUHA Pa3phIB COCTAB-
JISIeT 1,14 6asiia, YTO SIBJIsSIETCs HAauOOJIBIIINM Cpeu
Bcex uccaenoBanubix JIIT.

OmeHKa COIJIACOBAHHOCTH MHEHUN 5KCIIEPTOB
ABJIAETCA KPUTUYECKU BAXKHBIM 3TallOM aHAJIN3a,
IIOCKOJIBKY OIIPEeZieIIseT Ha/IeXKHOCTh U OO BEKTUBHOCTD
MTOJIyYeHHBIX JIAaHHBIX (Tabs1. 2). Haubosiee KOHCOIH-
UPOBAaHHbIE MHEHUs 9KCIEPTOB (KodbduImeHT
BapUalyy MeHee 20 %) 3aDUKCUPOBAHbI IS OTeve-

tional solutions aimed at optimizing the import sub-
stitution process in neurological practice based on the
principles of evidence and clinical advisability.

CONCLUSION

The study performed allows to draw the following
conclusions:

1. Among leading neurologists of Russia, there is
a statistically significant consensus (Kendall’s coeffi-
cient of concordance W = 0,9 for effectiveness and
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crBeHHbIX JIIT Muponen (acddexTuBHOCTD — 14 %) U
JleBeruHou (3¢pdekTrBHOCTD — 15 %, 6€30IMaCHOCTD —
19 %) u 3apy6exHbIx Ceiizap (3¢ dexruBHOCTD — 11 %),
Konaysnekc (mepopasibaast popma) (3pheKTHBHOCTD —
12 %) u Tputenrran (3¢ dexTuBHOCTD — 12 %, Ge3omac-
HOCTH — 19 %). Haubospimnmii pazbpoc MueHuUM (K0ad-
¢urreHT Bapuanuu 6osiee 25 %) OTMeUEH 0 KpUTe-
puro GesomacHocTn oTedecTBeHHBIX JIIT Jlamukrasn
(33 %) u KouBanmuc (32 %), a TakKe IO KPUTEPHIO
a¢dextuBHOCTH OTedectBeHHOrOo JIIT KouBasuc
(30 %) u 3apy6exxnoro JIII Hetipoutun (27 %), 4ro
CBHUJIETEJILCTBYET O HAUMeHee COTJIACOBAaHHBIX DKC-
TIePTHBIX CY>KJIEHUAX OTHOCUTEIBHO NAaHHBIX JITI.

OBCYXJIEHHNE

Pe3yspTaThl  KOJIMYECTBEHHOW  HKCIIEPTHOU
OIIEHKU CO3/AI0T 0as3uc JJjisl MOCJIEIYIOIIEro yIay-
OJIEHHOTO KauyeCcTBEHHOTO aHaiu3a. IlosyueHHBIE
WHTerpajbHble MoKa3arenu 3pGeKTUBHOCTH U 6e3-
omacHoct II9II 1O3BOJIAIOT CErMEHTUPOBATH
HccJielyeMble TIpernaparsl 10 YPOBHIO MOTEHIINATb-
HOU B3aMEIIaeEMOCTH B KJIWHHUYECKOU ITPAKTHUKE.
HauGospiuii paspblB B UHTETPATBHBIX OIEHKAX
BeiABieH gia JIII ¢ MHH Jsamorpupmxux
(AS = —1,14). Ilpu 3TOM OIpezieIeHbl OT€YECTBEH-
HbIE TIpeNapaThl ¢ MUHUMAJIbHBIM OTCTABAHUEM OT
3apy6e:xubIx JII1: rabanentus (KonBanuc: S = 6,86,
HetiponTus: S = 6,97; AS = —0,11) U JIeBeTHpaneTam
(JIesetunout: S = 8,79, Kenmipa: S = 8,90; AS = —0,11),
YTO CBHUJETEJIBCTBYeT 00 WX SKBUBAJIEHTHOCTHU
COTJIACHO MHEHUAM 9KCIIEPTOB. BBIABIEHO yCTOMUH-
BO€ TIPE/INIOUTEHNE DKCIIEPTOB, OT/IaBAEMOE OPUTH-
HaJIbHBIM 3apy0eskHbIM JIIT Mo COBOKYITHOCTH H3Y-
yaeMblXx KpurepueB. Tak, oredectBeHHble JIII
BaJILIIPOEBON KHCJIOTHI, OKCKapOaszemuHa, JiamMo-
TPU/IPKUHA, KapOaMaseluHa W TOIUpaMara UMeEIoT
6oJiee HU3KUE UHTErPAIbHbIE 3HAUEHUS 110 CPaBHE-
HUIO ¢ 3apyOeskabpivMu JITI.

KauecTBeHHble [aHHBIE, IIOJyYeHHbIE, HAPU-
Mep, [pPH HCIOJIb30BAHUU METOJIa TJIyOMHHOTO
WHTEPBBIO, TMO3BOJIAAT B JAJIHHEUIIIEM OCYIIECTBUTH
Iepexoy] OT KOHCTATAIlUU CYIIECTBYIOIIUX DKCIIEPT-
HBIX MIPEIIOUTEHUH K pa3pabOoTKe aipeCHbIX CTpaTe-
TUYECKUX W WHMOPMAIMOHHBIX PEIIeHNN, HapaB-
JIEHHBIX Ha ONTUMH3AIUIO IIPOIlecca UMIIOPTO3aMe-
I[eHUsA B HEBPOJIOTUYECKON NIpaKTHKE HAa OCHOBE

CIINCOK JIUTEPATYPBI

1. O Crpareruu pasBuTHA 3/ApaBooxpaHeHuss B Poc-
cutickorr Deziepaliuu Ha MEePUOJ 10 2030 rojia: YKas
IIpesunenrta Poccuiickori ®eneparuu oT 08.12.2025
Ne 896. URL: http://publication.pravo.gov.ru/
document/0001202512090003 (maTa oOpaleHus:
26.02.2026).

0,7 for safety) in the assessment of the AED profile,
which confirms the representativeness and reliability
of the data obtained.

2. A general preference of experts for foreign
drugs was found according to the set of criteria.
Domestic analogues received lower integral scores
for all compared generic drugs.

3. Drugs with high potential for import substitu-
tion under the present-day conditions were identi-
fied: domestic levetiracetam (Levetinol) and gaba-
pentin (Convalis), whose integral scores differ mini-
mally (AS = —0,11) from foreign leaders (Keppra,
Neurontin).

Conflict of interest. The authors declare no
conflict of interest.

IIPUHIOUIIOB [JOKa3aTE€JIbHOCTH U KJIMHUYECKOU
11eJ1ec000pa3HOCTH.

SAK/IIOUEHWE

IIpoBesieHHOE HCCIIEIOBAHIE TIO3BOJISIET C/IEIATh
CJIEJTyTOII[E BBIBOJIBI:

1. Cpenu Beaylux Bpadel-HEBPOJIOTOB Poccuu
CYIIECTBYET CTAaTUCTUYECKU 3HAYUMBIA KOHCEHCYC
(koaddunuent koukopanuu Kengamma W cocras-
JIsIeT 0,9 10 moKasaTresio 3(p@eKTUBHOCTU U 0,7 TI0
roKasareyilo 0e30TacHOCTH) B OIleHKe MPOodUIs
II9I1, 4TO TMOATBEp:KAAaeT PENpe3eHTATUBHOCTb U
HA/IEXKHOCTb MTOJTyYEeHHBIX IAHHBIX.

2. YcTraHOBJIEHO 00Illee TPEeAIIOUTEeHNE DKCIep-
TOB, OTAaBaemMoe 3apyoe:xkHbIM JIIT 110 COBOKYITHOCTH
kputepueB. OTeUYECTBEHHBbIE AHAJIOTH ITOJIYYHJIN
6oJiee HU3KHE UHTETPAJIbHBIE OLIEHKHU I10 BCEM CPaB-
HuBaembiM MHH.

3. OnpeziesieHbl MpenapaThl ¢ BBICOKHUM ITOTEHITH-
aJjioM Il UMIIOPTO3aMeIlleHUs] B TEKYIIUX YCJIO-
BUsIX: OT€UECTBEHHBIH JieBeTrparieram (JIeBeTHHO)
u rabanentuH (KoHBasuc), MHTErpaIbHBIE ONIEHKHU
KOTOPBIX MUHUMAJIBHO (AS = —0,11) OTJIMYAIOTCS OT
3apy6exHbIx uaepos (Kenmpa, HeitpoHTuH).

KoH@IUKT HHTEPECOB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUU KOH(JIMKTA UHTEPECOB.
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ANMUKaJIbHOIO IIPOJIAIica TAa30BbIX OPraHOB
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AHHOTAIIUA

BBegenwue. Xupypraueckoe jeueHre mMpoJsianca Ta3oBbix opranoB (IITO) TpaguIioOHHO OIleHHUBAETCs IO aHATO-
MHuYeckoMy Kputepuio. OHako GyHKIMOHATBHBIE UCXO/IbI — CeKCyasbHass AUChYHKIHSA U OOJIEBOH CHHAPOM — CyIIe-
CTBEHHO CHIKAIOT KAUECTBO JKU3HU MMAaIlUEeHTOK.

Il e 1 b . IIpoaHAIM3UPOBATH KAYECTBO IIOJIOBOH JKU3HU U PACIIPOCTPAHEHHOCTD JUCHAPEYHUH JI0 U IIOCJIE JIATIAaPOCKO-
[MUYECKOU JIaTEPAIPHON (DPUKCAIMM MATKU CETYAThIM MMILJIAHTOM y HMAIlMEHTOK PENPOAYKTHBHOTO BO3PACTa C AlTUKAJIb-
HBIM IIpoJIaricoM 2—3-i crernenu (cr.) mo kinaccudukanuu Pelvic Organ Prolapse Quantification (POP-Q).
MaTepuanbs U MeTO/ bl .lIpoBeAeHO MOIIEPEUHOE UCCIIEIOBAHIE, B X0/Ie KOTOPOTO MPOAHAIM3UPOBAHBI
HCXO/Ibl XUPYPTUUECKON KOPPEKIIUH allMKAJIBHOTO MpoJiarica 2—3-i cT. o POP-Q y 50 manueHTOK pernpo/[yKTHBHOTO BO3-
pacra, KOTOPBIM IIPOBOIUJIOCH JIATIAPOCKOIIMYECKOE TO/IBENINBAHNEe MATKU CeTYaThIM MMILIAHTOM o J.B. Dubuisson.
KauecTBO cekcyasrbHOM (YHKITUY M PUCKOB PA3BUTHSA IUCIIAPEYHUH OIIEHUBAJIOCH [TPY IIOMOIIY BATUAUPOBAHHBIX OIIPOC-
HukoB PISQ-12, FSFI u BAIIL. I1;aHOBBIN KOHTPOJIBHBIN OCMOTp U onieHKa o POP-Q mpoBeneHb! uepes 2, 6 u 12 Mec
rocJie onepanui. IIOBTOPHOE aHKETHPOBAHUE C IEJIBI0 OIIEHKU U3MEHEHHs CEeKCyaTbHON (QYHKIIMH POBOIMIIOCH Ha BTO-
POM U TpeTheM IOCIE0NEPAIIIOHHOM BU3UTE.

PesyxnbTarsbl . CpesHU BO3pacT MAIUEHTOK — 43,6 + 2,9 roza. Cpenuuii 6asut no PISQ-12 1o oneparuu cocTaBul
22 + 3,6 u o FSFI 33 + 4,2; uepes roj mmocse onepanuu 33 + 1,4 U 52,2 + 3,9 COOTBETCTBeHHO. /[0 onlepaniuiy oT AucIape-
yuu (1o BAIII — ot 4 710 5 6as10B) crpaganu 14 % (n = 7) skeHinud. [loce onepanuu 6 % (n = 3) MaIlUEeHTOK CTOJIKHYJIAChH
¢ qucnapeyHuen de novo. KoyinuecTBo eXKeMeCsTYHbBIX TI0JIOBBIX aKTOB B CPEHEM YBEJIUUMIIOCH C 2 70 7. 32 BpeMst HabJI0-
JIeHUs CcIydaeB PeIy/INBa alluKaJbHOTO MIpoJanca He OTMEU€eHO.

3aknwueHue. OrneHka kKauecTBa MOJIOBOH JKU3HU SBJIAETCA OTHUM U3 KOMIIOHEHTOB 001l oneHKH 3¢ dex-
tuBHOCTHU JieueHus [ITO. YiydieHre kauecTBa CeKCyaTbHON (QYHKITUH aCCOIUUPOBAHO C OTCYTCTBHEM OOJIEBBIX OIIIYIIIE-
HUU, YMEHBIIIEHNEM BBIPAYKEHHOCTH KJIMHUYECKUX CHMIITOMOB IIPOJIAIICa U 3aMeZJIEHHEM €ro MPOrPEeCCUPOBAHUSI, UTO
00BsICHSIET BAKHOCTH OOCYK/IEHUS JIAHHOTO BOIIPOCA Ha ATalle MPEeOTePAIHOHHOr0 KOHCYJIBTUPOBAaHUA. Be3ycsIoBHO,
pobJieMa ceKcyaabHON (PYHKIUM U KauyecTBa 1MoJI0BoH Ku3Hu pu [ITO TpebyeT MeKTUCIUIUTMHAPHOTO ITOAX0/A JIJIs
OIITUMU3AIIY BeJIeHUsI TTallHEHTOK.

Kmouesble ca06a: auKaIbHBIN TPOJIATIC, CEKCyaTbHast (QYyHKITUS, TUCIIaPEYHUS, CETYAThI UMILJIAHT.
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Sexual function and quality of sexual life in reproductive-age
patients after treatment of apical pelvic organ prolapse

K.S. Katsura', Sh.M. Dostieva’, P.S. Melnik?, M.S. Lologaeva®2, O.Yu. Malinina2, D.G. Aryutin®2,
V.E. Radzinsky*

1 Peoples’ Friendship University of Russia named after Patrice Lumumba, Moscow, Russia

2 City Clinical Hospital No. 29 named after N.E. Bauman, Moscow, Russia

ABSTRACT

Introduction. Surgical treatment of pelvic organ prolapse (POP) is traditionally assessed according to ana-
tomical criteria. However, functional outcomes such as sexual dysfunction and pain significantly reduce the quality of life
of patients.

A i m . To analyze the quality of sexual life and the prevalence of dyspareunia before and after laparoscopic lateral mesh
suspension in reproductive-age patients with apical prolapse of stage 2—3 according to the Pelvic Organ Prolapse Quanti-
fication system (POP-Q).

Materials and methods. Across-sectional study was conducted, involving 50 reproductive-age women
with stage 2—3 POP-Q apical prolapse, who underwent laparoscopic mesh suspension according to Dubuisson. Sexual
function and the risk of dyspareunia were assessed using the validated PISQ-12, FSFI, and VAS questionnaires. Routine
follow-up examinations and POP-Q assessments were performed at 2, 6, and 12 months after surgery. Repeated question-
naire survey to assess changes in sexual function has been carried out at the second and third postoperative visits.

R e sults. The mean age of the patients was 43,6 + 2,9 years. The mean PISQ-12 score before surgery was 22 + 3,6
and FSFI score was 33 + 4,2; one year after surgery, it was 33 + 1,4 and 52,2 + 3,9, respectively. Preoperatively, 14% (n = 7)
of women suffered from dyspareunia (VAS score 4 to 5). Postoperatively, 6% (n = 3) of patients experienced de novo dys-
pareunia. The mean number of monthly sexual intercourses increased from 2 to 7. No cases of apical prolapse recurrence
were noted during the follow-up.

Conclusion. Assessmentofthe quality of sexual life is an important domain of the whole evaluation of the effec-
tiveness of POP treatment. Improved sexual function is associated with the absence of pain, a reduction in the severity of
prolapse symptoms, and a slower progression of the pathology, which explains the importance of discussing this issue dur-
ing preoperative counseling. Certainly, the issue of sexual function and quality of sexual life in POP patients requires a
multidisciplinary approach to optimize patient care.

Keywords: apical prolapse, sexual function, dyspareunia, mesh.
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BBEJIEHUE

KauecTBO »KM3HU JKEHIIUH C IIPOJIATICOM Ta30BbIX
opraoB (IITO) HeyKJIOHHO YXyAIIAeTcsA, U 3aIpoc
Ha KOPPEKITHIO JJAHHOTO COCTOSHUSA OKHU/IaeMO pac-
teT [1—3]. JlokazaHo, 4TO KaXkaasi TPEThA JKEHIIIHA
obOparaercsi 3a MEJUIIMHCKOU ITOMOIIBIO IO MPH-
yue [ITO [2]. Exxerosubiii 00beM omeparuii 1o
nosoay IITO yBennumBaeTcsa, B TOM 4HCJIe 34 CUHET
PEKOHCTPYKTUBHBIX OIl€pallil BCJIEICTBUE pPEIU-
muBa [2, 3]. OueBUAHO, YTO CrIOCOO OIEPATHBHOTO
neuenusi IITO poykeH OBITH MEPCOHATM3UPOBAH-
HBIM, YUUTHIBATh MHAVUBHU/IYIHHBIHN 3aIIPOC U 0XKU-
JIaHUA TaIUeHTKH, MHOTO(MAKTOPHYIO STHOJIOTHIO
COCTOSTHUSA. B CBfI3M ¢ 3TUM BOIIPOC KAUeCTBa CEKCY-
aJIbHON (YHKIIUM U JUCHAPEYHUU JIOJIKEH 00CYXK-
JIaThCs 3apaHee.

INTRODUCTION

The quality of life of women with pelvic organ pro-
lapse (POP) is steadily deteriorating, and the demand
for treatment correction of this pathology is expect-
edly increasing [1—3]. It has been proven that one in
three women seeks medical care because of POP [2].
The annual number of surgeries for POP is increasing,
including reconstructive surgeries due to recurrence
[2, 3]. It is clear that the surgical treatment approach
for POP should be personalized, taking into account
the individual needs and expectations of the patient,
as well as the multifactorial etiology of the condition.
Therefore, the issue of sexual function and dyspareu-
nia should be discussed in advance.

Sexual dysfunction is characterized by decreased
interest in sexual intercourse, intercourse with
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CekcyasibHas TUCOYHKIUS IPOSIBIISETCS CHUMXKe-
HHEM WHTepeca K IIOJIOBOMY aKTy, MEHbBIIIENH Y4acTo-
TOU TIOJIOBBIX KOHTAKTOB, HApPyIIEHHUEM UyBCTBa
JKeJIaHUSA, BO3OYXKJIEHUsI, TPYAHOCTBIO C JIOCTHIKE-
HUEM oprasma, JUcCIapeyHHuel U HelPOUu3BOJIbHBIM
MOZITEKAHUEM MOYH BO BpeMs IOJIOBOTO aKTa [4, 5].
Nwmertomuecss ceromHs MeTozibl koppeknuu I1TO:
KOHCEpBATUBHBIE M XHUPypruueckue (omeparuu
HATHBHBIMH TKAHSMH H C HCIOJb30BAaHHEM CeTda-
THIX UMIUIAHTOB Pa3JIMYHBIMH JOCTYIIAMH) — IIPO-
JIOJKAIOT CPAaBHUBATHCS B MHOTOUHMCIEHHBIX HCCTIe-
JoBaHUAX [6—13].

KoHcepBaTuBHas Tepanys — TPEHUPOBKA MBIIIII]
Ta30BOrO AHa (ympaskHeHusi Keressi, TPEHUPOBKHU C
OuOJIOTHYeCKH 0OPATHOU CBS3BIO, DJIEKTPOCTUMYJIS-
[Hs1), HECMOTPS Ha IPOCTOTY U SKOHOMHYHOCTH, HE
yCTpaHsIeT IPUUYHHBI 3a007I€BAHUSA, XOTS U IMOKA3hI-
BaeT XOPOIIIE Pe3yIbTaThl B KOPPEKIINY HAYaIbHBIX
nposiesieHu# [1TO y MOJIOABIX *KEHIIUH ITPU YCIIOBUH
PEery/IsIpHOCTY ¥ TPABUJIBHOCTH WX BHITTOJTHEHUS [6].
YcraHoBka meccapueB IMPUMEHSIETCA peke — IIpU
abCOJTIOTHBIX IMPOTHUBOIIOKA3aHUAX K OIEPATUBHOMY
JIEYEHUIO, Ha ATAlle MPEe/IONEPAIIMOHHON ITO/ITOTOBKU
YT TIPU OTKa3e€ »KEHIITUHBI OT XUPYPTHIECKOTO BMe-
[aTeIbLCTBA. Pe3ysIbTaThl UcciIeoBaHuN 1Mo 3 dek-
THUBHOCTH 3TOTO METOZa IIPOTHUBOPEYUBBI: PETYJISIP-
HOe€ HOIIIEHHE TIeccapysi IPaBUJIBHOTO Pa3Mepa acco-
[IIMUPOBAHO C YIyJIIeHUEM KIMHUIECKOH KapTUHBI 1
MOBBINIIEHUEM  YJOBJIETBOPEHHOCTH  IAIUEHTOK,
O/THAKO CTEeIeHb ITPOoJIarica He CHIKAETCsI, PABHO KakK
U cekcyasbHast pyHKIus [14—17].

Cpenu XupyprudecKuxX MeTO[0B KOPPEKITUH OITy-
IIIEHUs TA30BBIX OPTaHOB HaubOJIee aKTyaIbHBIMU B
HACTOsIIEe BPeMS SIBJISIOTCSA OIEPallii HATUBHBIMHE
TKaHAMU (TepemHssa U 3a7HsisA Koabopadus, MaH-
yecTepcKas orepaiys u Jip.). B ureparype nmpuBo-
JIATCS TaHHBIE 00 YJIYUIIIEHHH KAadecTBa CEKCyaslb-
HOU KU3HHU U perpecce aucnapeynuu [18]. B To xe
BpeMs 33/HsAsS KOJIbIIOpadusi ¢ 3TAlOM JIEBATOPO-
IUTACTHKH, HECMOTPS Ha yJIydIlleHne QyHKIMOHATh-
HBIX HCXO/IOB IIOCJIE OTIepAIlUH, /IOCTOBEPHO IIPUBO-
JIAT K YBEJIMUEHUIO YaCTOTHI JUCTIApEYHUHU de Novo 1
cekcyasbHOU aucdyHKnuu [19]. J[pyruMu cjoBamu,
MOJIyYeHHBIE JJaHHBIE CTABST 107 COMHEHHE HE0OXO-
JIUMOCTh TIPOBEJIEHUS JIEBATOPOIUIACTUKH, UTO
IM03BOJISET CYUTATH JIAHHBIN 3TaI orepanuu GakTo-
POM PHCKa pa3BUTHUSA JHCIAPEYHHU B IOCJIE0Iepa-
IHOHHOM nepuoje [18, 19].

AKTHBHOE HCII0JIb30BaHHE CETYATHIX UMILJIAHTOB
B xupypruu IITO nmoka3piBaeT MO3UTUBHBIE U HeTa-
THUBHBIE PE3yJIbTAThl OTHOBPEMEHHO. Y CTaHOBJIEHO,
YTO TPAaHCBArWHAJIBHBIM JIOCTYIl aCCOLIMUPOBAH C
MOBBIINIEHHBIM PUCKOM Pa3BUTHUs JAUCIIAPEYHUH
de novo, pPerUNBOB U IOBTOPHBIX OIEPATHBHBIX

reduced frequency of it, impaired sexual desire and
arousal, difficulties in achieving orgasm, dyspareu-
nia, and urine leakage during intercourse [4, 5]. Cur-
rent methods for POP treatment — conservative and
surgical (native tissue and mesh repairs using vari-
ous approaches) — continue to be compared in
numerous studies [6—13].

Conservative therapy — pelvic floor muscle train-
ing (Kegel exercises, biofeedback training, electrical
stimulation), despite its simplicity and cost-effec-
tiveness — does not eliminate the causes of the dis-
ease, although it does show good results in correc-
tion of the initial manifestations of POP in young
women when performed regularly and correctly [6].
Pessary fitting is less common, particularly in cases
of absolute contraindications to surgery, during pre-
operative stage, or when the woman refuses surgery.
The results on the effectiveness of this method are
contradictory: regular use of a pessary of the appro-
priate size is associated with an improvement in the
clinical picture and increased patients’ satisfaction,
but does not alleviate / mitigate the prolapse stage or
sexual function [14—-17].

Among the surgical modalities for pelvic organ
prolapse, the most relevant at present are operations
using native tissues (anterior and posterior colpor-
rhaphy, Manchester operation, etc.). The literature
provides data on improved quality of sexual life and
regression of dyspareunia [18]. At the same time,
posterior colporrhaphy with levatorplasty, despite
improved functional outcomes after surgery, reliably
leads to an increase in the incidence of de novo dys-
pareunia and sexual dysfunction [19]. In other words,
the data obtained call into question the need for leva-
torplasty, which allows to consider it as a risk factor
for the development of postoperative dyspareunia
[18, 19].

The active use of mesh in POP surgery has shown
both positive and negative results. It has been found
that the transvaginal approach is associated with
increased risk of de novo dyspareunia, POP recur-
rence, and repeated surgeries [18, 20], and excessive
tension on the free parts of the mesh, regardless of
the approach, is directly proportional to the risk of
dyspareunia and chronic pelvic pain [21, 22].

A systematic review by Antosh et al. (2020)
showed that sexual function improved or remained
unchanged, the prevalence of dyspareunia signifi-
cantly decreased after all types of reconstructive sur-
geries for POP, and the risk of de novo dyspareunia
ranged from o to 9% for all POP surgery modali-
ties [23].

According to the results of the next systematic
review by Antosh et al. (2021), postoperative dyspa-
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BMeIIIaTeJIbCTB [18, 20], a M30BITOYHOE HATSKEHHE
CBOOOJTHBIX YacTed IMpoTe3a IPH JIIOOOM JIOCTyIIE
MPSMO MPOIOPIMOHAIIBHO PUCKY PA3BUTHSA JUCIA-
PeyHHUH 1 XPOHUYECKOH Ta30Bo# Ooiu [21, 22].

B cucrematuueckom 0630pe D.D. Antosh et al.
(2020) nokazaHo, UTO ceKCyaysbHasA QYHKIUS YIyd-
IIajIach WM OCTaBaJIach HEM3MEHHOM, pacipocTpa-
HEHHOCTh /IMCIIAPEYHUHU JIOCTOBEPHO CHHKAIACh
IIOCJIE BCEX TUIIOB PEKOHCTPYKTUBHBIX OIIEPAI[AH 110
npuunHe [1TO, a puck fucnapeynun de novo Bapbu-
poBaJ OT O 710 9 % JJIA BCEX OIEpaIuil 0 KOPPEK-
muu IITO [23].

ITo pesyspraTaM CJEAYIOIIETO CHCTEMAaTHYe-
ckoro o63opa D.D. Antosh et al. (2021) noceomnepa-
[IMOHHAs JucrapeyHust Obuia 6GoJsiee pacrpocrpa-
HeHa MU UMIUIaHTAIlUY TPAHCBATMHAIIBHOU CUHTE-
TUYECKOU CEeTKHU o CPaBHEHUIO c
CAKPOKOJIBIIONIEKCHEN, TUTACTUKON HATUBHBIMH TKa-
HAMH, WCIOJIb30BAHNEM OHOJIOTUYECKUX TPAHC-
IIaHTaToB [9].

B cucremaruueckuii o63op E.S. Lukacz et al.
(2020) BKJIIOUEHO CpaBHEHUE PE3YIBTATOB KOPPEK-
[[MY alUKaJIbHOTO IIPOJIarica U PA3BUTHS IUCHIAPEY-
HUH y Q32 TAI[UEeHTOK, KOTOPHIM IIPOBOJAMIOCH
HECKOJIbKO BHJIOB omeparuii. Uepes 12 Mec ucmape-
VHUS WIH CTPax AUCIIAPEYHUU OTMEYAIIUCH Y 10,0 %
MaIueHTOK, IUCIIapeyHUs BO3HUKIIA de novoy 3,8 %
U paspeliwiach y 74,7 % [7]. AHaIu3 TaHHBIX MIPO-
JIEMOHCTPUPOBAJI, YTO €IMHCTBEHHBIM (haKTOpOM,
CBSI3aHHBIM C IIOCJIEONIEPAIMOHHON IHCIIapeyHUeH,
SIBJISIETCS] UCXOTHAS AucnapeyHus. Takum obpasom,
TINATEJIbHBIA cOOp aHAMHe3a, CBA3aHHOTO C paHee
CYIIIECTBOBABIIEN JUCIIapeYHHUEH —  KIIIOUEeBOU
MOMEHT B IIOUCKe PEIIeHUs TPOOIIEMBI.

B mpOCHEKTHBHOM KOTOPTHOM HCCJIEZJOBAHIH
O. Wihersaari et al. (2022) onenuBaiuchy Iokasa-
TeJIN CEeKCyaIbHOM aKTHUBHOCTU W JUCHAPEYHUU B
TeueHUe 5 JIeT ocJie oneparuu mno koppekuuu [1TO:
JTOJIST CEKCYyaJIbHO aKTUBHBIX KEHIIUH YBEJIUYMIACh
¢ 40,7 10 43 % mocJe Ollepanyy; IperonepanuoH-
Hasl IUCIIApeyHUs Pa3pelIniach B >50 % ciiyuaes B
TeueHUe MePBBIX 6 Mec; MOKa3aTeH AUCIapeyHUu!
de novo He nipeBHITIANTH 3,1 %. VccenoBaTesu orpe-
e GakTOphl PUCKA, CBSI3aHHBIE C JMCIIApEY-
HUEeH: MOJIOZION BO3pacT, 60jiee HU3KUU IIpeoepa-
IIMOHHBIN MHAEKC Macchl Tesia (MMT), 6osiee HU3KaAsA
cTajiusl MpoJiarica JI0 Olepaluu, Ta3oBas 60JIb Win
JIMCTIapeyHusi 70 omepainuu. VcxomHas aucmnapey-
HUS OKa3aJjach eIMHCTBEHHBIM (aKTOPOM, CBA3aH-
HBIM C ITOCJIEOTIEPAIMOHHON JUCTIapEyHUEN B OT/Ia-
JIEHHOM TIEPHUO/IE, a IPEIIECTBYIONIAs 33 THSA KOJIb-
mopadusa accoUUpoBayiack ¢ 0oJiee BBICOKUM
PHCKOM JiucniapeyHun de novo B T€UEHUE 5-JIETHETO
Habsmozenus [18].

reunia was more common in synthetic mesh trans-
vaginal repair compared to sacrocolpopexy, native
tissue repair, and the use of biologic grafts [9].

A systematic review by Lukacz et al. (2020) com-
pared the outcomes of apical prolapse surgery and
dyspareunia in 932 patients who underwent several
types of surgery. After 12 months, dyspareunia or
fear of dyspareunia was reported in 10,0% of patients,
dyspareunia developed de novo in 3,8%, and resolved
in 74,7% of patients [7]. Data analysis demonstrated
that preoperative dyspareunia appears to be the only
predictor of postoperative dyspareunia. Thus, accu-
rate history taking of pre-existing dyspareunia is key
in finding a solution to this problem.

In a prospective cohort study by Wihersaari et al.
(2022), the rates of sexual activity and dyspareunia
were assessed for 5 years after surgery for POP: the
proportion of sexually active women increased from
40,7 to 43% after surgery; preoperative dyspareunia
resolved in >50% of cases during the first 6 months;
de novo dyspareunia rates did not exceed 3,1%. The
researchers identified risk factors associated with dys-
pareunia: younger age, lower preoperative body mass
index (BMI), lower prolapse stage at baseline, and
pelvic pain or dyspareunia at baseline. Dyspareunia at
baseline was the only factor associated with long-term
postoperative dyspareunia, and previous posterior
colporrhaphy was associated with a higher risk of de
novo dyspareunia during the 5-year follow-up [18].

Among laparoscopic techniques, the most widely
accepted are laparoscopic sacrospinous fixation and
sacrocolpopexy, with the latter often considered the
gold standard for the treatment of apical pro-
lapse [10]. It is worth noting that laparoscopic lateral
mesh suspension has also proven to be successful for
the treatment of POP. The results of a retrospective
study by Schiavi et al. (2024) demonstrated a signifi-
cant improvement in sexual function, reflected in an
increase in the percentage of sexually active women
and the number of monthly intercourses [24].

AIM OF THE RESEARCH

To analyze the quality of sexual life and the preva-
lence of dyspareunia before and after laparoscopic lat-
eral mesh suspension in reproductive-age patients
with apical prolapse of stage 2—3 according to the Pel-
vic Organ Prolapse Quantification (POP-Q) system.

MATERIALS AND METHODS

A cross-sectional study was performed to analyze
the outcomes of surgery for 2—3 POP-Q stage apical
prolapse in 50 reproductive-age patients. The sur-
gery consisted of laparoscopic T-shaped polypropyl-
ene mesh suspension according to Dubuisson. The
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Cpenu J1aniapoCKOITMYECKUX METOJUK Haunbosiee
MPU3HAHHBIMU  SBJISIIOTCA ~ JIAIIAPOCKOTIHMYECKast
cakpocnuHaIbHasA (HUKCAIUSA MATKA U CAKPOKOJIb-
TIOIIEKCHsI, IPUYEM ITOCTETHIOI HEPEIKO CUUTAIOT
30JI0TBIM CTAHZIAPTOM JIEUEHHUs AalTUKAJIBHOTO IPO-
samnca [10]. CTOUT OTMETHUTbH, UTO JIAIIAPOCKOIIIYe-
cKkas JlarepayibHas (UKcaIus MaTKH CeTYaThIM
MMIUIAaHTOM TaK>Ke YCIENTHO 3apeKOMeEH/I0BasIa cebst
zuia stedenus [ITO. Pe3ysbraTel peTpOCIIEKTUBHOIO
uccaenoBanusa M.C. Schiavi et al. (2024) nmpogemoH-
CTPUPOBAJIM 3HAUYHUTEJIPHOE YJIydIlIEeHUE CEKCyaTh-
HOH (YHKIIMH, YTO BHIPA3UJIOCH B YBEJIMUEHUH TIPO-
IIEHTa CEeKCyaJIbHO AaKTHUBHBIX JKEHIIUH U KOJIMYe-
CTBa e3KEMECAYHBIX IT0JIOBBIX aKTOB [24].

ITEJIb NCCJIEJOBAHUA

[MpoanayM3upoBaTh KAYECTBO MTOJIOBOU KU3HU U
pAaCIIpOCTPAaHEHHOCTh UCIAPEYHUHM [0 U II0CIIe
JIaTIapOCKOIIUYECKON  JIaTepaJibHON  (pUKCcAIUU
MAaTK{ CETYaThIM HMIUIAHTOM y MaIMEHTOK PErpo-
JIYKTUBHOTO BO3pacTa C alHUKaJIbHBIM IIPOJIATICOM
2—3-# crenenu 1o cucrteme POP-Q (Pelvic Organ
Prolapse Quantification).

MATEPUAJIBI 1 METO/bI

ITpoBezieHO TOIlEpeYHOE HCCIIefOBAaHUE, B XOJie
KOTOPOTO TMPOAHAIM3UPOBAHBI UCXOMbl XUPYpPIrude-
CKOM KOpPEKIINY AIMKAJIbHOTO ITpoJIarica 2—3-1 cre-
neHu 1o cucreMe POP-Q y 50 marmeHToK penpoayk-
TUBHOTO BO3PACTa, MIOJIYUABIINX OIIEPATHBHOE Jieue-
HHe B 00BbeMe JIalIapOCKOIIIYECKOTO TOBEIINBAHIS
Matku T-00pa3HBIM HOJUIPONIIEHOBBIM CETUATHIM
MMIUIAHTOM o OpUTHUHATILHOU METOJTUKE
J.B. Dubuisson. HccitemoBanue MpoBOAUIOCH Ha Oase
THHEKOJIOTUYECKOTO oTAeseHusa ['oposickoll KINMHU-
yeckoii 6osbHUITBI NO 29 M. H.9. Baymana (Mocksa)
B IIEPUO/I, C STHBAPS 2023 110 THBAPh 2024 T.

KpuTepuu BKIIIOYEHUA: CHMIITOMBI alINKAJIBHOTO
mpoJiarica 2—3-1 crenenu 1o cucreme POP-Q, Hamu-
Yre B aHaMHe3e OAHUX U 0osiee pOIOB Uepes3 ecre-
CTBEHHBIE POJIOBBIE IIYyTH, OTCYTCTBHE OIlepaIuil mo
npuunHe [ITO paHee, MOCTOSHHBIN IOJOBOU map-
THep. Kputepun uckioueHus: abCcoIOTHRIE ITPOTH-
BOIIOKA3aHUA K OTIEPATUBHOMY JIEUeHUIO U NH/IUBU-
IyaJIbHble OTPAaHUYEHHs K JIAMAPOCKOIUYECKOMY
ZIOCTYILY.

Koppekmus mposarica BO BceX caydasdx IIpoBe-
JleHa B OpraHocoxpaHsoieM obveme. Bee omepa-
MY BBITIOJTHEHBI OTHOU XUPYPIHUIECKOU OpUrazoi.

11 OOBEKTUBHOTO H3MEPEHUsI CTeleHU IIpo-
Jlatica TeHUTAJIUuN MPUMEHsIach OOIenpuHATasA
knaccudukanus POP-Q. C menpio OeHKH KauyecTBa
[I0JIOBOM JKU3HU HCIOJIB30BAJIUCH PYCCKOS3BIUHBIE
BEPCUU BAJTUAUPOBAHHBIX OMPOCHUKOB — KpaTKas

study was carried out at the Gynecology Department
of Bauman City Clinical Hospital No. 29 (Moscow)
from January 2023 to January 2024.

Inclusion criteria: symptoms of stage 2—3 POP-Q
apical prolapse, a history of one or more vaginal
deliveries, no previous surgeries for POP, and having
a steady partner. Exclusion criteria: absolute contra-
indications to surgical treatment and individual limi-
tations to the laparoscopic approach.

In all cases, surgery for prolapse was performed
in an organ-preserving manner. All surgery interven-
tions were carried out by one and the same surgical
team.

To objectively measure the severity of genital pro-
lapse, the conventional POP-Q system was used. To
assess the quality of sexual life, Russian-language
versions of validated questionnaires were used: the
short form of the Prolapse/Urinary Incontinence
Sexual Questionnaire (PISQ-31), the PISQ-12, and
the Female Sexual Function Index (FSFI). The PISQ-
12 evaluates the quality of sexual life over the past
6 months (maximum score is 48). The FSFI contains
6 domains that assess several components of sexual
intercourse (maximum score is 85). The severity of
pain in women experiencing dyspareunia pre- and
postoperatively was assessed subjectively using the
Visual Analogue Scale (VAS).

Routine follow-up examinations and POP-Q
assessment performed at 2, 6, and 12 months after
surgery. Repeated questionnaire survey to evaluate
changes in sexual function was carried out at the sec-
ond and third postoperative visits. Sexual inter-
courses are not recommended for two months after
the operation. This is due to the recovery period,
adaptation to the foreign body, and the mean time of
mesh integration.

Statistical analysis of the data obtained was per-
formed using the Friedman’s non-parametric test at
p < 0,05 in XLSTAT for Microsoft Excel. Results
were presented as median (Me) and interquartile
range (Q1—Q3; 25"—75" percentiles) due to their
robustness to distribution asymmetry.

RESULTS

The patients’ age ranged from 39 to 47 years
(mean: 43,6 + 2,9 years). BMI was 25,9 + 2,1 kg/m>.
The baseline POP-Q score indicated stage 2—3 apical
prolapse: point Ba from —2 to —5, point C from —1 to
+2, point Bp from —2 to —5. 76% of patients (n = 38)
had a perineal laceration or episiotomy during child-
birth, and 24% of patients (n = 12) had a history of
delivery of macrosomic fetus. The time during which
patients reported symptoms of POP and POP-associ-
ated sexual dysfunction ranged from 1 to 10 years
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¢opma onpocHHKa CeKCyasbHOU (YHKIUU y >KeH-
IUH C OIyIIeHWEeM WIA BbIIAJEHHEM OPTaHOB
MaJIOTO Taza u/Wuiu Helep:kaHueMm mounm PISQ-31
(Prolapse/Urinary Incontinence Sexual Question-
naire) — PISQ-12, a Takske onpocuuk FSFI (Female
Sexual Function Index — uHzeKc JKeHCKOM CEKCyaTb-
Hoctr). PISQ-12 103BOJIIET OLIEHUTH KadecTBO
IIOJIOBOH KU3HU B TeUEeHHe IocaeaHux 6 Mec (Mak-
cuMasibHbIH 621 — 48). FSFI comepsxut 6 cybka,
KOTOpbIE€ OIIEHUBAIOT HECKOJIBKO COCTABJISIOIIIX
IIOJIOBOTO aKkTa (MakCHMaJIbHBIN 6ayut — 85). Beipa-
JKEHHOCTh 0O0JIEBOTO CHHAPOMA Y JKEHIIUH, CTOJI-
KHYBIITUXCS C IUCTIapEYHUEH /10 U TTOCJIe OTepaIliH,
OIEHUBAJIACh CYOBEKTHUBHO IIPU IIOMOINHM BH3Y-
aJIbHO-aHaJIOroBo mkaasl (BAIII).

[11aHOBBINT KOHTPOJIBHBIN OCMOTP U OI[€HKA II0
POP-Q 6bu1H TTpOBE/IEHBI Uepes 2, 6 U 12 Mec MocyIe
omeparuu. [IOBTOpHOE aHKETHPOBAHUE C IIEJIHIO
OIIeHKU U3MEeHEHUs CeKCyaJbHOU (PYHKIIMU IIPOBO-
JIUTHCH HA BTOPOM H TPETHEM ITOCJIEOTIEPAITIOHHO-
MbBIX BUBUTAaX. B TeueHue AByX MecCsIeB IIOCJIE Ole-
paiyu He peKOMEH/I0BaHbI MTOJIOBbIE KOHTAKTHI, YTO
00'BSICHAETCS TIEPUOJIOM PEAOUITUTAIIAN U CBS3aHO C
IpoIeccaMy aZlaliTalluy OpraHU3Ma K UHOPOJHOMY
TeJIy U YCpeTHEHHBIM BpEMEHEM HHTErPaIliy ceTdya-
TOTO UMILJIAHTA.

CTaTHCTUYECKUH aHAIU3 IOJIYYEHHBIX JaHHBIX
IIPOBOJIWJICSA C WCIIOJIb30BAaHUEM HeIlapaMeTpuye-
ckoro kpurepus ®puymaHa npu p < 0,05 B IPO-
rpamme XLSTAT s Microsoft Excel. Pesysnbrarhbt
OBLIH MIpeJICTAaBJIEHbI B BU/le MeuaHbl (Me) 1 MeKK-
BapTuWiIbHOrO MHTEepBasia (Q1—-Q3; 25-H—75-U Mpo-
[EHTUJIN) B CBA3H C MX YCTOMYHUBOCTHIO K aCHMMe-
TPUH pacrpeiesieHus.

PE3YJ/IBTATDI

Bospact nmanueHTOK BapbUpOBaJI OT 39 /10 47 JIET,
B cpegHeM 43,6 + 2,9 roma. UMT paBHsca
25,9 + 2,1 kr/Mm2. McxonHas onenka mo POP-Q coot-
BETCTBOBaJIa ANUKAJIHPHOMY IMpOJIAliCcy 2—3-U cTa-
Juun: Touka Ba or —2 5o —5, Touka C oT —1 Jio +2,
Touka Bp or —2 50 —5. Y 76 % nanuenTok (n = 38)
OBLT pa3pbIB MPOMEKHOCTH WJIU MIPOBOAMIACH DIIU-
3UOTOMUS B pojiaX, y 24 % marueHToK (n = 12) B
aHaMHe3e pOJAbl KPYIHBIM IUIOJIOM. BpemeHHOH
MIPOMEKYTOK, B TEUEHHE KOTOPOTO MAIUeHTKH OTMe-
yanu y cebss cumntombl IITO u cBsA3aHHBIE C HUM
CeKCyasIbHbIE PACCTPOMCTBA, BAPHUPOBAJI OT 1 JI0 10
JIET — B CPEJIHEM 5,4 * 1,3 rozia. CpeaHssa JIUTe b
HOCTh omnepanuu mo koppekruu IITO cocraBmia
55,8 + 10,4 MuH. KpoBOTIOTEPS B KAXKJ0M CIIydae He
MpEeBBIIIAIa 50 MJI.

O1eHKa KavecTBa CEKCyaIbHON (PYHKIIMU ITOKa-
3aya cienymomue pesysnbratbl. CpefHU 6aiin 1o

(mean: 5,4 + 1,3 years). The mean duration of sur-
gery for POP was 55,8 + 10,4 min. Blood loss in each
case did not exceed 50 ml.

The assessment of sexual function revealed the
following results. The mean preoperative score
according to PISQ-12 was 22 + 3,6, according to
FSFI — 33 + 4,2. At baseline, 14% (n = 7) of respon-
dents experienced pain (VAS score: 4,7 + 0,9) during
sexual intercourse; some patients (n = 5) reported
dyspareunia was a frequent reason for refusing sex-
ual intercourse. Some women (n = 4) reported dis-
comfort during intercourse before treatment but did
not perceive it as pain, which is related to the subjec-
tive assessment of this feel and different pain thresh-
olds. After surgery for POP, there were no cases of
dyspareunia in this subgroup of patients; all women
were able to have sex. The resolution of dyspareunia
postoperatively suggests that POP may be a risk fac-
tor for its development due to changes in the normal
anatomical relationships between pelvic organs.
However, 6% of patients (n = 3) experienced de novo
dyspareunia postoperatively (VAS score: 3,3 + 0,6).
Data analysis revealed that these patients were
3,7 years younger than the mean age of our cohort,
BMI was 2,5 kg/m2 lower than the mean, and had
stage 2 POP-Q apical prolapse. De novo pain in this
case is likely related to mesh insertion, i.e., caused by
the presence of a foreign body. Two (4%) patients
experienced transient pain (VAS score: 2) in the area
of free ends of the mesh for 8 weeks after surgery,
with spontaneous resolution. This was considered
reversible event during the postoperative period.
According to calculations, the mean number of
monthly sexual intercourses increased from 2 to 7.

One patient (2%) suffered an intraoperative blad-
der injury. The complete recovery time following
suturing the area injured, use of indwelling ureteral
catheter, and performing a follow-up cystoscopy was
3 weeks. No mesh disintegration or impact of the
complication on the outcome of surgery for prolapse
were observed.

Since the postoperative recovery time ranges
from 6 to 8 weeks (the mean mesh integration time),
sexual activity is not recommended during this
period. Therefore, the assessment of quality of sexual
life at the first follow-up examination 2 months after
surgery is inappropriate. During the repeated ques-
tionnaire survey 6 months after surgery, the mean
PISQ-12 score was 30 + 1,7, and the mean FSFI score
was 47 + 3,3. One year after surgery, the score
increased to 33 + 1,4 for the PISQ-12 and 52,2 + 3,9
for the FSFI, respectively.

Patients who experienced de novo dyspareunia
(n = 3) continued to experience pain during inter-
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oreparuu cocTaBui 22 + 3,6 mo PISQ-12 u 33 + 4,2
nmo FSFI. Jlo omepamuu ot 6osmm (mo BAII -
4,7 + 0,9 6aj1a) BO BpeMsi II0JIOBOTO aKTa CTPaZajiu
14 % (n = 7) aHKETUPYEMBIX, U3 HUX 5 YeJI. HCXOTHO
OTMETHWJIH, UTO JINCIAaPEYHHS YaCTO SIBJISJIACH MPH-
YMHOHN OTKa3a OT IMOJIOBBIX KOHTAKTOB. YacTh JKeH-
muH (n = 4) oTMeYaii HEIPHUATHBIE OIIYIIEHHUS BO
BpeMs IIOJIOBOTO aKTa JI0 IPOBEJIEHHOTO JIEUEeHUs],
HO HE PaCIieHUBAJIM UX B KauyecTBe 0OJIM, UTO CBS-
3aHO ¢ CyOBEKTUBHOU OIIEHKOU JJAHHOTO OIIYIIEeHHUs
U pa3HBIM YPOBHEM IOpora 60J1€BOr0 BOCIPHUSITHS.
ITocne neuenns [ITO y ;aHHOM OATPYIIIBI TAI[UEH-
TOK CJIyYaeB JIUCIIapEyYHUH He 3aDUKCUPOBAHO, KaXK-
Jlasi SKeHIMHA MOIJIa KUTh IIOJIOBOH KU3HBIO.
Vcue3HOBeHHE MUCIIAPEYHUU B IIOCJIEOIIEPAIAOH-
HOM IIEPHO/ie TTO3BOJISIET CEIATh BBIBOJ, O TOM, UTO
IITO moxker ObITh (DAKTOPOM pHCKA €€ Pa3BUTHUS
BBU/ly WU3MeHEHUs HOPMAJIbHBIX AHATOMUYECKHX
OTHOIIIEHUH OpraHoB Masioro Taza. OHaKo B ITocye-
OIIEPAIIMIOHHOM Iepuosie 6 % manueHToK (n = 3)
CTOJIKHYJIOCH ¢ aucrnapeynuei de novo (mo BAIIl —
3,3 + 0,6 6ayuta). [Ipu aHaMM3e JAHHBIX YCTAHOB-
JIEHO, YTO BO3PACT 3THUX MMAIMEHTOK ObLI HA 3,7 TO7a
HIKe cpefiHero o xoropre, UMT — Ha 2,5 Kr/m?
HIKe CPEeTHETO, TAKKe Y HUX ObLIa 2-51 CTEIIeHb aIlv-
KaJibHOTO Tposiarica mo POP-Q. BosneBoir cunapom
de novo B JaHHOM CJIyuae, BEPOSITHO, CBSI3aH C yCTa-
HOBKOH CETYaTOTO HMILJIAaHTA, T.€. BBI3BAaH HAJIH-
YrieM WHOPOIHOTO Tesa. Y 2 (4 %) mamueHToK OTMe-
YeH TPaH3UTOPHBIH 6osieBoii cuaapoM (1o BAIII — 2
0aJs11a) B IPOEKITUY ITPOBEIEHUS CBOOO/THBIX KOHIIOB
IpoTe3a B TeueHUWE 8 HeJesb I0C/Ie OIeparuu ¢
CaMOCTOSITEJILHBIM KyNMPOBAaHUEM, UTO OBLIO pac-
IIEHEHO KaK 00paTHMOe B paMKax IOCIe0epauoH-
HOoro mnepuona sBieHwe. CorylacHO IO/CUeTaM,
KOJIMYECTBO €KEMECSUHBIX ITOJIOBBIX aKTOB B CPE]l-
HEM YBEJTUYHMJIIOCH C 2 /10 7.

Y osHOU manueHTKH (2 %) WHTpaoleparuoHHO
MIPOUBOIILI0O PAHEHUE MOYEBOTrO MMy3bIps. [ToHBIH
TIEPHO/T BOCCTAHOBJIEHUs TIOCJIE VIITUBAHUS 00JIaCTH
TIOBPEK/IEHUsI, HOIIEHUS IIOCTOSHHOTO ypPEeTpaIh-
HOTO KaTeTepa 1 KOHTPOJIBHOTO IACTOCKOIITYECKOTO
HCCIEZIOBAaHUA COCTaBWI 3 Hepl. HapyiieHus uHTe-
rpaluyl CEeTYaTOTO WUMIUJIAHTA, BJIMSHUS OCJIOXKHE-
HUS HAa UCXOJ] KOPPEKITUH IIPOJIaTica He BBISBJIEHO.

B cBa3u ¢ TeM, YTO JJIUTEIBHOCTH IIOCJIeonepa-
[IIOHHOTO BOCCTAaHOBJIEHHUS COCTaBJISIET OT 6 10
8 Hen (cpemHuil MepUOA WHTErPAIlUU CETYATOTO
MpoTe3a), B IAaHHBIA IIEPUOJ] BpEMEHHN He PEKOMEH-
JIOBAHBI TTOJIOBbIE KOHTAKThl. COOTBETCTBEHHO, OIle-
HUBATh Ka4yeCTBO IIOJIOBOM JKU3HU IPU IEPBOM
OT/IAJIEHHOM IIOCJIEOIIEPAIJMOHHOM OCMOTpE 4Yepe3
2 mec HenesecoobpasHo. [Ipu MOBTOPHOM aHKETH-
poBaHuH depe3 6 Mec cpemuuit 6aymm mo PISQ-12

course, but noted a decrease in the intensity of the
pain syndrome: according to the VAS 2,7 + 0,5 points
after six months and 2,3 + 0,4 points after a year
after surgery, which can be explained by a general
decrease in sensitivity, including pain, in the vagina.

The statistical analysis of questionnaires from
50 patients revealed improvements in long-term
outcomes for sexual desire, arousal, orgasticity, and
satisfaction with sexual life, as well as a decrease in
the frequency and severity of discomfort/pain during
or after sexual intercourse. Lubrication during inter-
course was high at baseline and remained unchanged
after surgery, which was confirmed by statistically
insignificant differences in the severity of this indica-
tor and showed that stage 2—3 apical prolapse in
young patients has no negative impact on this attri-
bute of quality of sexual life (Table 1).

It is worth noting that the significant result of the
surgical treatment was the complete resolution of
apical prolapse. Postoperative POP-Q score was as
follows: point Ba from —2 to —5, point C from —4 to
—6, and point Bp from —2 to —5. No cases of apical
prolapse recurrence were observed during the fol-
low-up; POP-Q scores remained the same as two
months after surgery.

Thus, POP not only causes physical discomfort
and dysfunction of adjacent organs but also leads to
a decrease in sexual function, which is confirmed by
its improvement following surgical treatment.
Decreased self-esteem, body dysmorphic disorder,
and avoidance of sexual activity reinforce the nega-
tive perception of the POP-associated anatomical
changes and confirm the need for medical inter-
vention.

DISCUSSION

Female sexual dysfunction is a complex issue. Its
development and progression are associated with
numerous factors — biological, psychological, and
individual. Dyspareunia, urinary incontinence, for-
eign body sensation, and chronic pelvic pain are
among the primary causes of decreased sexual activ-
ity in women with POP [6]. Although the issue has
been studied for a long time, results remain contra-
dictory. With increasing life expectancy and growing
interest in this issue, POP-associated female sexual
dysfunction is becoming a widely discussed topic
worldwide. Conventional validated questionnaires
and inventories, designed to assess sexual function
in patients with POP, provide additional valuable
information about the experiences of women who
have undergone surgery. It was found that potential
risk factors for dyspareunia after surgical treatment
for POP include: preoperative dyspareunia, young
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Ta6una 1. OneHka ceKcyaJbHOH QYHKIIMU PU allMKaJIbHOM IpoJialice B rpymne ucciaegoBanus, Me (Q1-Q3), 6asibr
Table 1. Evaluation of sexual function in apical prolapse in the study group, Me (Q1-Q3)

YnoBieTrBo- bBoub uau
YpoBennb
PEHHOCTb JAMCKOMQOPT BO
M0JIOBOTO -
JIn6ugo Jly6pu- Oprac- MOJIOBOH BpeMsi/mocjie Cymma
ITapameTp S 1 BO30YXK- p
Parameter exua o Kauust  THYHOCTh  JKH3HBIO T0JIOBOTO KOHTAKTa Ga/l/IoB
desire Sexual Lubrication Orgasticity Satisfaction Pain or discomfort In total
with sexual during/after sexual
arousal . .
life intercourse
Jlo onepanuu 3(2-4) 3(2-4) 17 (16-18) 3 (2-4) 3(2-4) 4 (3-6) 32,5 (31-36)
Before surgery
Yepes 6 mec 6 (5-7) 6(5-7) 17 (16-18) 9 (8-12) 7 (6-8) 1(0-2) 46,5 (44-50)
MoCJie ONepanuu
6 months after
surgery
Yepes 12 mec 8(7-9) 7(6-8) 17 (16-18) 11(10-12) 8(7-9) 1(0-2) 52,5 (51-53)
[OCJIe OTIEPALUU
12 months after
surgery
p <0,0001 <0,0001 0,616 <0,0001 <0,0001 <0,0001 <0,0001

coctaBuia 30 + 1,7, mo FSFI — 47 + 3,3. Uepes 12 mec
3HAYEHUS YBEJIMUMINCH: 33 + 1,4 Oasa mo PISQ-12
" 52,2 + 3,9 6asuta mo FSFI.

ITanueHTKH, CTOJIKHYBIIHECS C JUCIIapeyHUer
de novo (n = 3), IPOAOJKATIN UCIIBITHIBATH OOJIEBBIE
OIIYIIIEHUSI BO BPEMs IOJIOBOTO aKTa, HO OTMETUJIN
CHIDKEHHE MHTEHCHUBHOCTH 0OJIEBOTO CHH[POMA: TI0
BAIII 2,7 + 0,5 6as71a uepes mojroza v 2,3 + 0,4 bayia
yepes roji Iocjie OMepaIuu, YTO MOKET OO bSICHATHCS
OOIIMM CHUKEHHUEM YYBCTBUTETLHOCTH, B TOM YHCJIE
00JIeBOH, BO BJIaraJIHIIIE.

B pesysnbrarte CTaTUCTHYECKOTO AHAIN3A AHKET
50 OIPOIIEHHBIX NAIIMEHTOK BBISABIEHO, UTO B OT/a-
JIEHHOM TIEPUOJIE YJIYUIINJINCh IMOKA3aTeJH II0JIO-
BOTO BJIEUEHUs, BO30OYAUMOCTH, OPTraCTUYHOCTH U
V/IOBJIETBOPEHHOCTH IIOJIOBOM JKU3HBIO, a TaKMkKe
YMEHBIIIUJIUCh YaCTOTA M BBIPAYKEHHOCTH JTUCKOM-
(opta/60111 BO BpeMsi WU MTOCJIE MTOJIOBBIX KOHTAK-
TOB. JlyDpHUKaIMs IPU IIOJIOBOM aKTe UCXOTHO ObLIa
Ha BBICOKOM YPOBHE U He U3MEHUJIACH ITOCJIE Ollepa-
THUBHOTO BMEIIATEJIHCTBA, UTO OATBEPK/IEHO CTATH-
CTUYECKH HE3HAYMMBIMH PA3JIUYUSAMHU B CTEIEHU
BBIPA’KEHHOCTH STOTO IIOKa3aTessi W CBUJETENb-
CTByeT 00 OTCYTCTBHU HETaTUBHOTO BJIUSIHUS allH-
KaJIPHOTO IIpoJialica 2—3-U CTENeHU y MOJIOZBIX
MaIMEHTOK Ha JIAHHBIN ITOKa3aTe b KAUueCTBa CEKCY-
aJIbHOM »KU3HH (Tab1. 1).

CTOUT OTMETHUTD, YTO BAXKHBIM PE3YJIbTaTOM IIPO-
BEJIEHHOTO OIIEPATHUBHOTO JIEYEHUs SBJISIETCS IIOJI-
HOIIEHHAs] KOPPEKIUs AaMMKaJIbHOTO IIpOoJIamca.
ITocneonepanuonHas onenka nmo POP-Q 6puia cie-
Jayoied: Touka Ba ot —2 1o —5, Touka C oT —4 10 —6,
Touka Bp or —2 /10 —5. 3a BpeMs HAOJIIOIEHUS CIIy-
YaeB pelnyuBa aluKaJIbHOTO IIpoJialica He OTMe-

age, low BMI at baseline, levatorplasty with posterior
colporrhaphy, excessive tension of free ends of the
mesh, mechanical damage to the tissues and
impaired blood supply in the area involved in sur-
gery [18]. Most studies on sexual activity and dyspa-
reunia after surgery for POP demonstrate an
improvement in sexual function, especially in young
women under 40 years of age, which is reflected in an
increase in the proportion of sexually active women,
the number of monthly sexual intercourses and sat-
isfaction with sexual life [4, 9, 23]. Despite this, there
is no consensus regarding the quality of sexual life
and the risks of dyspareunia after various surgical
interventions. Obviously, women prioritize the relief
of discomfort symptoms and the improvement of
physiological function over postoperative sexual
function in terms of their goals and expectations [7].

Thus, POP-associated sexual dysfunction is
poorly understood, and the primary goal of surgery
for POP is usually not a complaint to immediately
settle work out.

CONCLUSION

Improvement of sexual function is associated with
the absence of pain, reduction in the severity of clinical
manifestation of prolapse, and slowdown in its pro-
gression, which explains the importance of discussing
this issue during preoperative counseling. Certainly,
the issue of sexual function and quality of life in patients
with POP requires a multidisciplinary approach to opti-
mize the management of these patients.

Conflict of interest. The authors declare no
conflict of interest.

Journal homepage: http://jsms.ngmu.ru

87



Kauypa K.C. u dp. / Journal of Siberian Medical Sciences T. 10, N? 2 (2026)

4eHo — nokazaresiu no POP-Q ocraynuch Takumu ke,
KaK 4epes 2 Mec [10CJIe OIIePaITiy.

Taxum o6pazom, IITO He TOJBKO BBI3BIBAET
¢usnueckuii muckomdopr, HapyuieHue QYHKIIUU
CMEXHBIX OPTaHOB, HO TaK)Xe MPUBOAUT K CHIKE-
HHUIO KauyecTBa CEKCyaJbHOU (QYHKIUHM, UYTO MOJ-
TBepKJaeTcsA ee yJyydllleHreM Ha ¢oHe IPOBOAU-
MOTO OIEpAaTHBHOTO JedeHus. CHIDKeHUE caMo-
oreHKH, nucMopdodobus, wusberanve IOJIOBBIX
KOHTAaKTOB YCHJIUBAIOT HETaTUBHOE BOCIPUATHE
aHaToMuuyeckux uaMmeneHud mpu [1TO u moaTBep:K-
JAal0T HeOOXOJIUMOCTh ~ MEIMIIMHCKOIO — BMeIIa-
TeJIbCTBA.

OBCYXKJIEHUNE

CekcyanpHass AUCHYHKIUA Yy JKEHIIUH — B3TO
cIoKHasT mpobsieMa. Bo3HUKHOBEHUE U Pa3BUTHE
CEeKCyasIbHOU TUCHYHKIUY CBA3aHO CO MHOXKECTBOM
(akTOpOoB — OHOJOTHYECKUX, IICUXOJIOTUYECKUX U
WH/IVBU/IYaJIbHBIX. B OCHOBE CHIIKEHUS CEKCyalb-
Hol aktuBHOCTH nipu I1TO sexar, B mepByo ode-
penp, AucHapeyHUsi, Heflep:kKaHUe MouH, ¢usnuye-
CKOe OIIyIIleHre HHOPOAHOTO TeJjla, CHHIPOM XPOHHU-
YecKoU Ta30BoH 60utu [6]. HecMoTps Ha utUTE IbHOE
H3y4yeHue IPo0JIeMbl, PE3YIbTATHI OCTAIOTCS IPOTH-
BopeuuBbIMU. C yBeJITMUeHNEM IIPOIOJI?KUTETTbHOCTH
JKU3HH U POCTOM HHTEpeca K JaHHOMY BOIIPOCY,
JKeHCKasd CeKcyaslbHasg AUCQYHKINS, BBI3BAaHHAA
IITO, cTaHOBUTCSI HMIUPOKO OOCY:KAaeMoi MmpobJie-
MOH BO BCceM Mupe. PacmpocTpaneHHbIe BAJIUIUPO-
BaHHBbIE aHKEThl U ONPOCHUKH, OPUEHTHUPOBAHHBIE
Ha OLIEHKY CeKCyaJIbHOM (YHKIIUM NalUEeHTOK C
IITO, parT AONOJHUTEIBHYIO LieHHYI0 HHpOpMa-
U0 00 OIBITE KEHIIUH, [TEPEHECIINX ONEPAIHIO.
YcraHOBIEHO, YTO IOTEHIMAJIBHBIMU (paKkTOpamu
pUCKa pasBUTUS JUCIAPEYHUH IIOCJIE XUPYyprude-
ckoro jieuenus IITO ABsAIOTCA: AOOIEpAIOHHASL
JIUCIIapeYHUS, MOJIOJION BO3PACT, MUCXOTHO HEBBICO-
kuit UMT, jieBaTOpOIUIaCTHKA IIPU 3aTHEH KOJIBITO-
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JIeHWe OIEPUPOBAHHBIX TKAaHEH U HapylleHue
KpOBOCHa0OKeHNsI B 00JyiacTH BMemaresbeTBa [18].
BosbIIMHCTBO ~ HCCIEOBAaHUM,  ITOCBAIIEHHBIX
BOIIPOCAM CEKCyaIbHOM aKTUBHOCTH U IUCIIAPEYHUH
mocsie onepanui mo koppekmnuu I1TO, nemoHcTpu-
PYIOT yJIydIlleHHEe CEKCYTbHON (DYHKI[UH, OCOOEHHO
V MOJIOZIBIX JKEHIIUH JI0 40 JIET, YTO OTPAXKAETCA B
YBEJITWYEHUH IIPOIIEHTA CEKCYyaIbHO AKTUBHBIX JKEeH-
IWH, KOJIMYECTBA €KEMECAUHBIX MTOJIOBBIX aKTOB U
V/IOBJIETBOPEHHOCTHU II0JIOBOU JKUBHBIO [4, 9, 23].
Hecmotpsas Ha 3TO, €IMHOTO MHEHHS KacaTeJIbHO
KauyecTBa CEKCYaJIbHOU KU3HU M PHUCKOB Pa3BUTUS
JIUCIIAPDEYHUH TIOCJIE PA3JIMYHBIX XUPYPTHUECKUX
BMeNIaTesbCcTB HeT. OUeBUIHO, YTO KEHIIIUHBI OIfe-
HUBAIOT IMOCJIEOTIEPAIIMOHHYI0 CEKCYyaIbHYI0 (DYHK-
LU0 HIJKE YCTPAHEHUsI CUMIITOMOB JiucKoMdopTa u
yayuieHusa uzndeckod GYHKIIUU ¢ TOYKU 3pEeHUA
nesel u oxKuganui [7].

Takum 06pa3om, cekcyaabHast IUCHYHKITUA, CBSI-
3aHHAs C IPOJIATICOM, W3yUYeHa HEeAOCTaTOYHO, U
OCHOBHOH II€JIbI0 XHPYPTHUM IIpOJIalica, Kak Ipa-
BWJIO, He SIBJISIETCS YCTPAHEHHUE BTOH KaI00bI.

3AK/IIOYEHUWE

ViiydiieHre KadvecTBa CeKCyaJlbHOU (YHKITUU
aCCOIMMPOBAHO C OTCYTCTBHEM OOJIEBBIX OIILyIIEe-
HUU, YMEHBIIIEHUEM BBIPA’KEHHOCTH KJIMHUYECKUX
CUMIITOMOB IIpOJIarica ¥ 3aMef[JIEHUEeM ero Iporpec-
CUPOBaHUs, UTO OOBICHSAET BAKHOCTH OOCYKIEHUS
JJAHHOTO BOIIPpOCAa Ha 3Talle MOpeIoNepParlMOHHOTO
KOHCYJITHpPOBaHUs. Be3ycyioBHO, mpobseMa cekcy-
JIbHON (YHKITUM U KayecTBa ITOJIOBOU JKU3HU MPHU
IITO TpebyeT MeXKIUCITUIIMHAPHOTO MOAX0/Aa JJIs
ONTHUMUBAINY BeJeHUs IMalleHTOK.

KoH@uuKT HHTEPECOB. ABTOPHI 3aBJISIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.

REFERENCES

1. Bazina M.I., Tabakaeva M.S., Zhirova N.V. Modern
view on the problem of genital prolapse in women of
reproductive age. Medicine in Kuzbass. 2023;22(2):14-
19. DOI: 10.24412/2687-0053-2023-2-14-19. (In
Russ.)

2. WangR., Li W,, Yang J. et al. A cross-sectional analysis
based on GBD data: trends in the global, regional, and
national burden of pelvic organ prolapse from 1990 to
2021. Front. Public Health. 2025;13:1555946. DOI:
10.3389/fpubh.2025.1555946.

3. Kazakova A.V., Katorkina E.S., Kolsanov A.V.,
Katorkin S.E. Pelvic organ prolapse: modern diag-
nostic and treatment strategies. Medical Council.
2024;13(18):248-260. DOI: 10.21518/ms2024-272.

88

Journal homepage: http://jsms.ngmu.ru



Katsura K.S. et al. / Journal of Siberian Medical Sciences Vol. 10, No. 2 (2026)

10.

11.

12.

13.

14.

15.

Kaminska A., Skorupska K., Kubik-Komar A. et al.
Reliability of the Polish Pelvic Organ Prolapse/Urinary
Incontinence Sexual Questionnaire (PISQ-12) and
assessment of sexual function before and after pelvic
organ prolapse reconstructive surgery — A prospective
study // J. Clin. Med. 2021;10(18):41-67. DOI:
10.3390/jcm10184167.

Ghanbari Z., Ghaemi M., Shafiee A. et al. Quality of life
following pelvic organ prolapse treatments in women:
A systematic review and meta-analysis // J. Clin. Med.
2022;11(23):7166. DOI: 10.3390/jcm11237166.
Tloazonkosa H.M., OcagueB B.b., I'tazkosa O.J1. u 1ip.
BiinsiHME mpoJIarca Ta30BBIX OPraHOB M PAa3IMYHBIX
BapHAHTOB €r0 KOPPEKIINH Ha KEHCKYI0 CEKCYaIbHYIO
dyuknuo // T'muekosnorus. 2023;25(1):31-38. DOI:
10.26442/20795696.2023.1.201899.

Lukacz E.S., Sridhar A., Chermansky C.J. et al. Sexual
activity and dyspareunia 1 year after surgical repair of
pelvic organ prolapse // Obstet. Gynecol. 2020;136(3):
492-500. DOI: 10.1097/A0G.0000000000003992.

. Schulten S.F.M., Detollenaere R.J., Stekelenburg J.

et al. Sacrospinous hysteropexy versus vaginal
hysterectomy with uterosacral ligament suspension
in women with uterine prolapse stage 2 or higher:
observational follow-up of a multicentre randomised
trial // Br. Med. J. 2019;366:115149. DOI: DOI10.1136/
bmj.l5149.

Antosh D.D.,Dieter A.A., Balk E.M. et al. Sexual function
after pelvic organ prolapse surgery: a systematic review
comparing different approaches to pelvic floor repair //
Am. J. Obstet. Gynecol. 2021;225(5):475€1-492¢€19.
DOI: 10.1016/j.2j0g.2021.05.042.

Bongeipera FO.A., Iixaii B.B., Ilonctsauoit A.M. u 1p.
CoBpeMeHHbIE METO/bI XUPYPIUUECKOTO JIEUEHHUS ITPO-
Jlarica Ta30BbIX OPTaHOB // ACTpaxaHCKHUU MeTUITUH-
CKUH KypHaI. 2023;18(3):8-21. DOI: 10.29039/1992-
6499-2023-3-8-21.

Peng J., Li S., Wang L. et al. Comparison of efficacy
between laparoscopic pectopexy and laparoscopic
high uterosacral ligament suspension in the treatment
of apical prolapse — short term results // Sci. Rep.
2023;13(1):18519. DOI: 10.1038/s41598-023-45871-0.
Khoiwal K., Dash K.C., Gaurav A., Chaturvedi J.
Comparison of laparoscopic pectopexy with the
standard laparoscopic sacropexy for apical prolapse:
an exploratory randomized controlled trial // J. Turk.
Germ. Gynecol. Assoc. 2023;24(3): 144-151. DOI:
10.4274/jtgga.galenos.2023.2022-12-15.

Astepe B.S., Karsli A., Koleli I. et al. Intermediate-
term outcomes of laparoscopic pectopexy and vaginal
sacrospinous fixation: a comparative study // Int. Braz.
J. Urol. 2019;45(5):999-1007. DOI: 10.1590/S1677-
5538.1BJU.2019.0103.

Van der Vaart L.R., Vollebregt A., Pruijssers B.
et al. Female sexual functioning in women with a
symptomatic pelvic organ prolapse; a multicenter
prospective comparative study between pessary and
surgery // J. Sex. Med. 2022;19(2);270-279. DOI:
10.1016/j.jsxm.2021.11.008.

Mussawar M., Khademioore S., Chandra A. et al.
Examining pessary use and satisfaction in managing
pelvic organ prolapse: results from a cross-sectional
multicentre patient survey // BMC Urol. 2024;24(1):1-
8. DOI: 10.1186/512894-024-01614-5.

10.

11.

12.

13.

14.

15.

16.

Kaminska A., Skorupska K., Kubik-Komar A. et al.
Reliability of the Polish Pelvic Organ Prolapse/Urinary
Incontinence Sexual Questionnaire (PISQ-12) and
assessment of sexual function before and after pelvic
organ prolapse reconstructive surgery — A prospective
study. J. Clin. Med. 2021;10(18):41-67. DOI: 10.3390/
jem10184167.

Ghanbari Z., Ghaemi M., Shafiee A. et al. Quality of life
following pelvic organ prolapse treatments in women:
A systematic review and meta-analysis. J. Clin. Med.
2022;11(23):7166. DOI: 10.3390/jcm11237166.
Podzolkova N.M., Osadchev V.B., Glazkova O.L. et al.
The effect of pelvic organ prolapse and various options
for its correction on female sexual function: A review.
Gynecology. 2023;25(1):31-38. DOI: 10.26442/20795
696.2023.1.201899. (In Russ.)

Lukacz E.S., Sridhar A., Chermansky C.J. et al. Sexual
activity and dyspareunia 1 year after surgical repair of
pelvic organ prolapse. Obstet. Gynecol. 2020;136(3):
492-500. DOI: 10.1097/A0G.0000000000003992.
Schulten S.F.M., Detollenaere R.J., Stekelenburg J.
et al. Sacrospinous hysteropexy versus vaginal hyster-
ectomy with uterosacral ligament suspension in women
with uterine prolapse stage 2 or higher: observational
follow-up of a multicentre randomised trial. Br. Med.
J. 2019;366:115149. DOI: DOI10.1136/bmj.15149.
Antosh D.D.,Dieter A.A., Balk E.M. et al. Sexual function
after pelvic organ prolapse surgery: a systematic review
comparing different approaches to pelvic floor repair.
Am. J. Obstet. Gynecol. 2021;225(5):475€1-492€19.
DOI: 10.1016/j.2j0g.2021.05.042.

Boldyreva Yu.A., Tskhay V.B., Polstyanoy A.M. et al.
Modern methods of surgical treatment of pelvic organ
prolapse. Astrakhan Medical Journal. 2023;18(3):8-
21. DOI: 10.29039/1992-6499-2023-3-8-21. (In Russ.)
Peng J., Li S., Wang L. et al. Comparison of efficacy
between laparoscopic pectopexy and laparoscopic
high uterosacral ligament suspension in the treat-
ment of apical prolapse — short term results. Sci. Rep.
2023;13(1):18519. DOI: 10.1038/s41598-023-45871-0.
Khoiwal K., Dash K.C., Gaurav A., Chaturvedi J. Com-
parison of laparoscopic pectopexy with the standard
laparoscopic sacropexy for apical prolapse: an explor-
atory randomized controlled trial. J. Turk. Germ.
Gynecol. Assoc. 2023;24(3): 144-151. DOIL: 10.4274/
jtgga.galenos.2023.2022-12-15.

Astepe B.S., Karsli A., Koleli I. et al. Intermediate-term
outcomes of laparoscopic pectopexy and vaginal sacro-
spinous fixation: a comparative study. Int. Braz. J.
Urol. 2019;45(5):999-1007. DOI: 10.1590/S1677-5538.
IBJU.2019.0103.

Van der Vaart L.R., Vollebregt A., Pruijssers B. et al.
Female sexual functioning in women with a symp-
tomatic pelvic organ prolapse; a multicenter prospec-
tive comparative study between pessary and surgery.
J. Sex. Med. 2022;19(2);270-279. DOI: 10.1016/]j.
jSXm.2021.11.008.

Mussawar M., Khademioore S., Chandra A. et al.
Examining pessary use and satisfaction in managing
pelvic organ prolapse: results from a cross-sectional
multicentre patient survey. BMC Urol. 2024;24(1):1-8.
DOI: 10.1186/s12894-024-01614-5.

Bugge C., Hagen S., Elders A. et al. Clinical and cost-
effectiveness of pessary self-management versus clinic-

Journal homepage: http://jsms.ngmu.ru

89



Kauypa K.C. u dp. / Journal of Siberian Medical Sciences T. 10, N? 2 (2026)

16. Bugge C., Hagen S., Elders A. et al. Clinical and cost-
effectiveness of pessary self-management versus
clinic-based care for pelvic organ prolapse in women:
the TOPSY RCT with process evaluation // Health
Technol. Assess. 2024;28(23):1-121. DOI: 10.3310/
NWTB5403.

17. Franks Z., Krause H.G. Pessary management for
pelvic organ prolapse: a review of clinical practice
and Australian medical device regulations // Austral.
New Zeal. Cont. J. 2023;29(3):67-73. DOI: 10.33235/
anzcj.29.3.67-73.

18. Wihersaari O., Karjalainen P., Tolppanen A.M. et al.
Sexual activity and dyspareunia after pelvic organ
prolapse surgery: A 5-year nationwide follow-up
study // Eur. Urol. Open Sci. 2022;45:81-89. DOI:
10.1016/j.euro0s.2022.09.014.

19. Martins F.E. Pelvic organ prolapse and sexual
dysfunction // Soc. Int. Urol. J. 2025;6(1):19. DOI:
10.3390/siuj6010019.

20.Coutinho F.M., Veiga M., Carvalho R.S., Mineiro S.
Pelvic organ prolapse repair-relapse risk factors:
A 10-year retrospective study // Clin. Invest.
Ginecol. Obstet. 2022;49(1):100712. DOIL: 10.1016/].
gine.2021.100712.

21. Thillainathan A., Cambitizi J., Tidman V. et al. Baseline
measures for women with mesh complications
accessing a pain service (as part of the London Complex
Mesh Centre) // Br. J. Pain. 2024;18(1):87-94. DOI:
10.1177/20494637231206014.

22, Elneil S., Delanerolle G., Zeng Y. et al. Mesh-associated
pain syndrome: predictors for continence and prolapse
mesh removal surgery in a single centre // BMC
Womens Health. 2024;24(1):585. DOI: 10.1186/
$12905-024-03393-5.

23.Antosh D.D., Kim-Fine S., Meriwether K.V. et al.
Changes in sexual activity and function after pelvic
organ prolapse surgery: a systematic review //
Obstet. Gynecol. 2020;136(5):922-931. DOI: 10.1097/
AOG.0000000000004125.

24.Schiavi M.C., Passarello A., Grossi G. et al. Italian
multicenter mid-term analysis of laparoscopic lateral
suspension in women with pelvic organ prolapse:
clinical, sexual and Quality of Life assessment after
surgical intervention // Minerva Obstet. Gynecol.
2024;76(3):272-278. DOLI: 10.23736/S2724-
606X.23.05399-X.

CBEJAEHUA Ob ABTOPAX

Kamypa Kcenusa CepreeBHa — acnupaHT Kadepbl
aKyImiepcTBa U TUHEKOJIOTHMH € KypCOM IE€PUHATOJIO-
run MequnuHcKoro nHerurtyra ®rAOY BO «Poccwmii-
CKHUI YHHUBEPCHUTET JIpY>KObI Hapo/1oB uMeHu IlaTpuca
JIymymOs1» (PYTH), Mocksa, Poccus. ORCID: 0000-
0002-1300-6271.

JocrueBa IIMaxso MaxmajzajimueBHa — AacIUPaHT
Kadeiphl aKyIIepcTBa U THHEKOJIOTUH € KYPCOM IIEPH-
HATOJIOTUM MeaunuHCKOoro uHcrutyra ®r'AOY BO
«PoCCUUICKUE YHUBEPCUTET JIPYKObI HAPOZIOB MMEHH
ITarpuca Jlymym6s1» (PYIH), MockBa, Poccus.
ORCID: 0000-0002-2162-984X.

Measuuk [Toamna CepreeBHa — Bpayd — aKkyIiep-TuHe-
KOJIOT THUHEKOoJIoTImYeckoro otnesnenus I'bY3 «T'opos-
ckas kInHuYeckas 6opHuma Ne 29 um. H.9. Baymana

based care for pelvic organ prolapse in women: the
TOPSY RCT with process evaluation. Health Technol.
Assess. 2024;28(23):1-121. DOI: 10.3310/NWTB5403.

17. Franks Z., Krause H.G. Pessary management for pel-
vic organ prolapse: a review of clinical practice and
Australian medical device regulations. Austral. New
Zeal. Cont. J. 2023;29(3):67-73. DOI: 10.33235/
anzcj.29.3.67-73.

18. Wihersaari O., Karjalainen P., Tolppanen A.M. et al.
Sexual activity and dyspareunia after pelvic organ pro-
lapse surgery: A 5-year nationwide follow-up study.
Eur. Urol. Open Sci. 2022;45:81-89. DOI: 10.1016/]j.
€uros.2022.09.014.

19. Martins F.E. Pelvic organ prolapse and sexual dysfunc-
tion. Soc. Int. Urol. J. 2025;6(1):19. DOI: 10.3390/
siuj6010019.

20. Coutinho F.M., Veiga M., Carvalho R.S., Mineiro S. Pel-
vic organ prolapse repair-relapse risk factors: A 10-year
retrospective study. Clin. Invest. Ginecol. Obstet.
2022;49(1):100712. DOI: 10.1016/j.gine.2021.100712.

21. Thillainathan A., Cambitizi J., Tidman V. et al. Base-
line measures for women with mesh complications
accessing a pain service (as part of the London Com-
plex Mesh Centre). Br. J. Pain. 2024;18(1):87-94. DOI:
10.1177/20494637231206014.

22, Elneil S., Delanerolle G., Zeng Y. et al. Mesh-associated
pain syndrome: predictors for continence and prolapse
mesh removal surgery in a single centre. BMC Womens
Health. 2024;24(1):585. DOI: 10.1186/s12905-024-
03393-5.

23.Antosh D.D., Kim-Fine S., Meriwether K.V. et al.
Changes in sexual activity and function after pel-
vic organ prolapse surgery: a systematic review.
Obstet. Gynecol. 2020;136(5):922-931. DOI: 10.1097/
AOG.0000000000004125.

24.Schiavi M.C., Passarello A., Grossi G. et al. Italian
multicenter mid-term analysis of laparoscopic lat-
eral suspension in women with pelvic organ pro-
lapse: clinical, sexual and Quality of Life assess-
ment after surgical intervention. Minerva Obstet.
Gynecol. 2024;76(3):272-278. DOI: 10.23736/
S2724-606X.23.05399-X.

ABOUT THE AUTHORS

Ksenia S. Katsura — Post-graduate Student, Depart-
ment of Obstetrics and Gynecology with a Course in
Perinatology, Medical Institute, Peoples’ Friendship
University of Russia named after Patrice Lumumba
(RUDN University), Moscow, Russia. ORCID: 0000-
0002-1300-6271.

Shakhlo M. Dostieva — Post-graduate Student, Depart-
ment of Obstetrics and Gynecology with a Course in
Perinatology, Medical Institute, Peoples’ Friendship
University of Russia named after Patrice Lumumba
(RUDN University), Moscow, Russia. ORCID: 0000-
0002-2162-984X.

Polina S. Melnik — Obstetrician-gynecologist, Gynecol-
ogy Department, City Clinical Hospital No. 29 named
after N.E. Bauman, Moscow, Russia. ORCID: 0000-
0002-5998-1494.

Milana S. Lologaeva — Cand. Sci. (Med.), Assistant,
Department of Obstetrics and Gynecology with a
Course in Perinatology, Medical Institute, Peoples’

90

Journal homepage: http://jsms.ngmu.ru



Katsura K.S. et al. / Journal of Siberian Medical Sciences Vol. 10, No. 2 (2026)

JlemapraMeHnTa 3/[paBOOXpaHEHHA ropoga MOCKBBI»,
Mocksa, Poccuss. ORCID: 0000-0002-5998-1494.

Jlosroraesa Muyana CyJiTaHOBHA — KaH/l. MeJl. HayK,

accucTeHT Kadenppl akylleperBa M THWHEKOJIOTHU C
KypCcOM II€PHHATOJIOTHU MEAUIIMHCKOTO HHCTUTYTa
®rAOY BO «PoccHICKHI YHHUBEPCHUTET APY:KOBI
HaposioB uMeHu Ilarpuca Jlymym6s1» (PY/TH); Bpau —
aKyIIEP-TUHEKOJIOT TUHEKOJOTHYECKOTO OTAeIeHUs
TBY3 «Topojackass kiuHHYecKass OosibHHUIIA NO 29
uM. H.D. bBaymana /lenaprameHTa 37jpaBOOXpaHEeHUs
ropoga Mocksbel», MockBa, Poccus. ORCID: 0000-
0001-7468-0924.

MasimauHa Ouibra IOpbeBHa — KaH/I. Me/l. HayK, Bpay-

ypouior, yporuHekosior I'bBY3 «I'opojckas kianHUYe-
ckas OospHunIA NO 29 uMm. H.D. Baymana /[lenapra-
MEeHTa 3/paBoOXpaHeHHs roposa Mocksbl», Mocksa,
Poccusa. ORCID: 0000-0002-0879-1986

Aprotud [Ivmutpuit 'eHHagbeBUY — KaHI. Mef.

HayK, JIOIEeHT Kadeaphbl aKyliepcTBa U TMHEKOJIOTHH
C KypCOM IIepUHATOJIOTUN MEIUIIMHCKOTO WHCTHUTYTA
®I'AOY BO «Poccuiickuii yHUBEPCUTET APYKObI HAPO-
noB umenu Ilarpuca Jlymym6wi» (PY/IH); 3aBemyro-
Ui ruHekosiornueckuM otaenenuem I'BY3 «T'opog-
cKkas KInHUYeckas 6obpHHUIA NO 29 um. H.D. Baymana
JlenapraMeHTa 3/paBOOXpaHEHUs TOposia MOCKBBI»,
Mocksa, Poccusi. ORCID: 0000-0003-0258-8445.

Papszunckuii Bukrop EBceeBUY — J1-p Mefl. HayK, Ipo-

deccop, akayiemuk PAH, 3acityKeHHBIH JiesiTeTb HayKU
P®, 3aBenyronuii Kadepoli akynepcTBa U THHEKOJIO-
TUU C KypPCOM MEPUHATOJIOTUN METUIMHCKOTO UHCTH-
tyra ®TAOY BO «Poccuiickuil yHUBEPCUTET PYKOBI
HaposoB wuMenu Ilarpuca JlymymOsl» (PYIH),
MockBa, Poccuss. ORCID: 0000-0003 1940-4534-.

Friendship University of Russia named after Patrice
Lumumba (RUDN University); Obstetrician-gynecol-
ogist, Gynecology Department, City Clinical Hospital
No. 29 named after N.E. Bauman, Moscow, Russia.
ORCID: 0000-0001-7468-0924.

Olga Yu. Malinina — Cand. Sci. (Med.), Urologist, Uro-
gynecologist, City Clinical Hospital No. 29 named after
N.E. Bauman, Moscow, Russia. ORCID: 0000-0002-
0879-1986

Dmitriy G. Aryutin — Cand. Sci. (Med.), Associate Pro-
fessor, Department of Obstetrics and Gynecology with
a Course in Perinatology, Medical Institute, Peoples’
Friendship University of Russia named after Patrice
Lumumba (RUDN University); Head, Gynecology
Department, City Clinical Hospital No. 29 named after
N.E. Bauman, Moscow, Russia. ORCID: 0000-0003-
0258-8445.

Viktor E. Radzinsky — Dr. Sci. (Med.), Professor, Acade-
mician of the Russian Academy of Sciences, Honored
Scientist of the Russian Federation, Head, Department
of Obstetrics and Gynecology with a Course in Perina-
tology, Medical Institute, Peoples’ Friendship Univer-
sity of Russia named after Patrice Lumumba (RUDN
University), Moscow, Russia. ORCID: 0000-0003
1940-4534.

91



YK 616.728.3-018.3-001:611.98 DOI: 10.31549/2542-1174-2026-10-2-92-103

AHaToMHUeCKHeEe NMPEeANKTOPHI MOBPEKAEHUS 3aJHEr0o KOpHs
MeAUAIBHOTO0 MEHUCKA

A.B. TlaBnos', A.W. bukrames?, M./I. Jl:xxypyzxeBuus, A.I'. EBciokos?, C.A. Hestoceknns,
H.1. Cyukos', I.A. CMUpHOB'
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2Meduyunckuit yenmp EJIAME/], Psasamw, Poccus

3I'BY PO «Obaacmuasn kauHuveckas 6oavHuya», Pasaus, Poccus

AHHOTAIIUA

BBenenue. BywioBusx yBenuueHus 3a6071€BaEMOCTH OCTEOAPTPUTOM KOJIEHHOTO CyCTaBa 0c000e 3HaUeHUe IPU-
obpeTaeT OIpeZiesieHUe IPEAUKTOPOB, CIIOCOOCTBYIOUINX Pa3BUTHUIO STOH MaTosIOrHu. [IoBpex/ieHIle MEHUCKOB, B TOM
YHCIIe UX KOPHEH, IIPeipacIiosiaraeT K IporpecCHPOBAHUIO OCTE0APTPUTA, B CBA3H C UYeM BBIABJIEHUE TAKIX IIOBPEXKAEHUN
SIBJISIETCST AKTYAIbHBIM.

IT e 1 5. BoisgButh Mopdosiorunueckre 0cOGEHHOCTH CTPYKTYPHBIX 3JIEMEHTOB HIDKHEH KOHEUHOCTHU IMPH MOBPEXKIEHUH
3a/THET0 KOPHS MeIUaIbHOT0 MEHHCKA.

MaTepuaJb U MeTOJ bl .BuccaeaoBaHNe BKIIOUEHBI 100 MAIUEHTOB (CPeTHUI BO3paCT — 50,5 I'o/ia), KOTO-
PBIX Pa3/esIiIn Ha iBe TPYIIIbL: TPYNa A — 50 TAIEHTOB C J0CTOBEPHBIMH [IPH3HAKAMH IIOBPEKAEHNsI KOPHS MEHHCKA
110 JAHHBIM MarHUTHO-pe30HaHCHOH ToMorpaduu (MPT); rpynna b — 50 manueHToB 6€3 3BHAYUMBIX IOBPEXKIEHUH XPAIIA,
MEHHCKOB M CBSI30K KOJIEHHOTO cycTaBa. OlleHeHbl U IPOaHATU3UPOBAHbI MOP(MOMETPHUUECKHE TOKA3ATETN KOJIEHHOTO
cycrasa 1o janHbIM MPT (1IupuHa ¥ WHAEKC BHIPE3KU OeIpEHHOM KOCTH, HAKJIOH 33/THETO KPasi MeIMAJIbHOTO MBIIIETKA
601p111€0€PIIOBON KOCTH, BOTHYTOCTH CYCTABHOM ITOBEPXHOCTU MEIUAJIBHOTO MBIIIeIKa 60IbIIe6epIiOBON KOCTH, U3THO U
HAKJIOH CYyCTaBHOHM IOBEPXHOCTH MBIIIEJIKOB O€/IDEHHON KOCTH, BBICOTA MEXKMBIIIETKOBBIX OYTOPKOB 60JIbIIIE6EpIOBOM
KOCTH).

PesynbpTaThl . Y HAUMEHTOB IPYIILI A BBISABJIEHBI O0Jiee y3Kasd MEXMBIIIEIKOBasA BhIpe3Ka Oe/[peHHOH KOCTH U
VBEeJIMUEHHBIN 33/THUH HAKJIOH MeTMAIBHOTO MBIIIETKa 60IbIe6epIioBoii KocTH (P < 0,05), a TaK)Ke CKJIOHHOCTB K YILIIO-
IIEHHUIO U YBEJINYEHUIO MBIIIEJIKOB Oe/IpeHHON U 60IbIe6epIOBON KOCTEH IO CPABHEHHIO C aHAJIOTMYHBIMU ITOKa3aTe-
ssivu rpynnsl B. I1pyu cpaBHEHUHN BBICOTHI MEKMBIIIIETKOBBIX OYTOPKOB 60JIbIIEOePIIOBON KOCTH B IPYIIIIAX HCCIIE0OBAHIS
KODPPEJISIIIIY He YCTAHOBJIEHBI. B MeKMBIIIEIKOBOM BbIPE3Ke BBISABIEHBI 0cTeObUTHI (B 90 % CiIydaer), OJUH COOTBETCTBO-
BaJI 00JIaCTH TIPUKPEIUIEHUS TEPETHEH MEHUCKOOEIPEHHOU CBS3KH JIATEPAJIBHOIO MEHHCKa (Cpe/HHe IOKa3aTesIn
JUIUHBI — 2,5 MM), BTOPOH — 00JIaCTH MIPUKPEIVIEHU 33/THEH MEHUCKOOeIPEHHON CBA3KHU JIaTEPAJILHOTO MEHUCKA (Cpei-
HUe€ TI0KA3aTeJIH JJTUHBL — 2,7 MM).

3akKaT0UYeHUe. BoisABIeHHbIe aHATOMHUECKHE OCOOEHHOCTU (Cy’KE€HUE MEXKMBIIETKOBON BBIPE3KH, YILJIOEHUE
CYCTaBHOH IOBEPXHOCTH MeIUAJIIBHOTO MBIIIEIKA 60IbIIe0epIOBON KOCTH U yBeJIMYeHNEe HAKJIOHA €ro 3aJHero Kpas), a
TaK’Ke 3HaUNMasi POJIb HH/IEKCHOTO COOTHOIIIEHUS JITMH MeIMaIbHbIX MBIIIEIKOB 60IbIIe0epIOBOM 1 6epeHHON KoCTelH
HMEIOT CYI[ECTBEHHOE 3HAYEHHe M MOTYT CJIY)KUTh JONOJHHUTEIbHBIM JHATHOCTUYECKUM KPHUTEPDUEM B BBIABJIECHUHU
MIOBPEK/IEHN 33/THETO KOPHA Me/ITHaIbHOTO MEHHCKA.

Knaoueswble caoea: KOJIEHHBIH CyCcTaB, OTPHIB KOPHS MEHUCKA KOJIEHHOTO cycTtaBa, MPT-InarHOCTHKA OTPHIBA KOPHSI
MEHHUCKA.
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Anatomical predictors of medial meniscus posterior root tear

A.V. Pavlov', A.I. Biktashev?, M.D. Djurdjevich3, A.G. Evsyukov?, S.A. Nedosekin3, D.I. Suchkov*,
D.A. Smirnov*

'Ryazan State Medical University, Ryazan, Russia
2Medical Center ELAMED, Ryazan, Russia
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ABSTRACT

Introduction. Inthe context of an increased incidence of knee osteoarthritis, the identification of factors, con-
tributing to the development of this pathology is of particular importance. Meniscal injury, including the injury of their
roots, predisposes to the progression of osteoarthritis. In this regard, it is especially important to identify these factors.

A im . Toidentify morphological features of the structural elements of the lower limb in the injury of the medial meniscus
posterior root.

Materials and methods. Thestudyincluded 100 patients (mean age: 50,5 years), who were divided into
two groups: group A — 50 patients with confirmed signs of meniscal root injury according to the data of magnetic resonance
imaging (MRI); group B — 50 patients without significant damage to the cartilage, menisci, or ligaments of the knee joint.
Morphometric parameters of the knee joint were evaluated and analyzed based on the MRI data (width and index of the
femoral intercondylar notch, posterior slope of the medial tibial condyle, concavity of the articular surface of the medial
tibial condyle, curvature and slope of the articular surface of the femoral condyles, height of the tibial intercondylar
tubercles).

Results. Inpatients of group A, a narrower femoral intercondylar notch and an increased posterior slope of the tibial
medial condyle were identified (p < 0,05), as well as a tendency toward flattening and enlargement of femoral and tibial
condyles compared to the same parameters in group B. When comparing the height of the tibial intercondylar tubercles
between the studied groups, no correlation was found. Osteophytes were identified in the intercondylar notch (in 90% of
cases), first corresponded to the attachment area of the anterior meniscofemoral ligament of the lateral meniscus (mean
height: 2,5 mm), and the second — to the attachment area of the posterior meniscofemoral ligament of the lateral meniscus
(mean height: 2,7 mm).

Conclusion. Theanatomical features identified (intercondylar notch narrowing, flattening of the articular surface
of the tibial medial condyle, and an increased slope of its posterior edge), as well as the significant role of the ratio of the
heights of the femoral and tibial medial condyles, are of considerable importance and may be used as an additional diag-
nostic criterion for detection of medial meniscus posterior root tear.

Keywords: knee joint, meniscal root tear of the knee joint, MRI diagnosis of meniscal root tear.
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D.I., Smirnov D.A. Anatomical predictors of medial meniscus posterior root tear. Journal of Siberian Medical Sci-
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INTRODUCTION
Arthroscopic knee surgery is actively evolving,

BBEJAEHUE

ApTpockonuyeckass — XUpPyprus KOJIEHHOT'O

CycTaBa aKTUBHO Pa3BUBAETCH, IOSBJIAIOTCA HOBBIE
(ukcaropsl ¥ WMIUIAHTAThl, AaKTUBHO COBEPIIEH-
CTBYIOTCSI OIlepaTHBHBIEe Meronuku. Hecmorpsa Ha
9TO, HambOJiee YacTOW apTPOCKOIHMYECKOH orepa-
[Hed BO BCeM MUPE OCTAeTCsI MEHUCKIKTOMUS [1, 2].
OnHaKO COBpeMeHHbIE JTUTEPATYPHBIE TAHHBIE CBU-
JIETEJIBCTBYIOT O HEY/IOBJIETBOPUTEJIbHBIX PE3YJIbTa-
Tax TaKUX ONepaluil He TOJbKO B KJIMHUYECKOM
acmeKkTe, HO U B 9KOHOMHYecKoM [3]. PekoHCTpyK-
THUBHBIE JKe OIlepalliy, HaIpaBJIEHHbIE HA BOCCTa-
HOBJIEHUE AHATOMHYECKUX BJIEMEHTOB KOJIEHHOTO

with new fixators and implants emerging, and surgi-
cal techniques being continuously refined. Neverthe-
less, meniscectomy continues to be the most fre-
quently performed arthroscopic surgery worldwide
[1, 2]. However, current literature data indicate
unsatisfactory results of such interventions, not only
from a clinical perspective but also from an economic
one [3]. Reconstructive surgeries aimed at restoring
the anatomical structures of the knee joint, including
meniscal root repair, demonstrate excellent long-
term outcomes [4].
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cycTaBa, B TOM YHCJIE IIIOB KOPHSI MEHHCKA, ITOKa3bI-
BAIOT OYEHb XOPOIIIHE OTAAIEHHbIE PE3YJIbTATHI [4].

OcHOBHAsI KapKacHas CTPYKTypa MeHHCKa, obe-
CIEYHBAONIAsT €ro MeXaHUUYECKyH JIKEeCTKOCTh —
U PKYJISIPHBIE KOJIaT€HOBBIE BoJIOKHA. OHU PacIio-
JIOJKEHBI TIPEUMYIIEeCTBEHHO B TapaKarcyJIsIpHOU
30He MeHHCcKa. KOpHU MEHHUCKA SBJISIOTCS IIPAMBIM
MPOOJKEHUEM BTUX IUPKYJIAPHBIX BOJIOKOH, OHH
(ukcupyores K 1miato 0o0JblIe6epoBOl KOCTH,
obecrieunBasi MEHUCKY IIPOYHYIO OCHOBY, 3a CUET
KOTOPOH OH MOXET pAaCIpPEessiTh  OCEBYIO
Harpysky [5].

ITpu OTpBhIBE KOPHS MEHHCKA IIPOUCXOIUT DKC-
TPy3usI MEHHCKa, OH BBIZIABJIMBAETCS U3 IIETH
CycTaBa KHApyXKU, K3aad M KIepeau, oOHaxKkas
MBIIIEJIOK OOJIBIIEOEPIIOBOU KOCTH [6], BCIie/icTBHE
Yero Harpyska Ha XpsI[ U CyOXOHAPaIbHYH KOCTb
MPEBBIIIAET UX MEXaHUYECKYI0 MPOYHOCTh, HACTY-
[aeT CPhIB aflalTalliUd 3THUX CTPYKTYp. IloBpexkze-
HUIO KOPHSA MEHHCKAa YacTO COIYTCTBYIOT TaKHe
MTaTOJIOTHYECKUE COCTOSTHHSA, KaK CyOXOHAPaIbHBIN
CTpecc, TEpeioM M CIIOHTAHHBIA OCTEOHEKDPO3
KOJIEHHOTO cycraBa [7—9]. B Gosiee oTcpoueHHOM
IepuoJie MPOTrpeccupyeT OCTE0APTPUT, U pa3BUBa-
€TCsI OH JIOCTAaTOYHO ObICTPO [10].

ApPTpPOCKOTIMYECKUH III0B KOPHsS MEHHCKA —
€IMHCTBEHHBIA METO/I, IT03BOJIAIOIIUN BOCCTAHO-
BUTbH MTOBPEXKAEHHBIE CTPYKTYPBI KOPHS MEHUCKA U
BEPHYTH €ro QYyHKIUI. MeTonKa BOCCTAHOBJIEHHS
KOpHSI MEHHCKA OIHCaHa B KIIMHUYECKUX PEKOMEH-
manusax «I[ToBpexxaeHne KOpHsA MEHHUCKA KOJIEHHOTO
cycTaBa» 2024 T. U PEKOMEH[0BaHA KaK OIlepariis
BBIOODA [11].

30J10THIM CTAaHAPTOM B JUATHOCTUKE IIOBPEIKIE-
HUA KOPHS MEHHUCKA SIBJISIETCS MAaTHUTHO-PE30HAHC-
Hass Tomorpadusa (MPT). B surepatype omucano
MHOTO MOP(OMETPUUYECKHUX IMPEAUKTOPOB, COILYT-
CTBYIOIIUX OTPHIBY KOPHS MeHMCKa. Tak, Halrpumep,
MenHaJbHAsA SKCTPY3Hs MEHHCKAa IIPU BapyCHOH
nedopMany  yBeJIMUMBAET HArpy3Ky Ha XPSII]
OefpeHHOII KOCTH B 3,96 pasza, GOIbIIEOEepIIOBOM
KOCTH — B 3,52 pasa [12]. YBeJIMueHHbIH Meauaib-
HBIA HAKJIOH 60s1bIIe0ep1ioBoil Koctu (yroam MPTA)
MOBBIIIIAET PUCK OTPhIBA 3aJJHETO KOPHS MeAualb-
HOTO MEHHCKA U CIIOCOOCTBYET AKCTPY3WH MEHHCKA.
IKCTPY3Usl MEANATHLHOTO MEHHUCKA 00JIee 4 MM CUH-
TaeTcss KPUTHYECKOH [13]. YBenmuueHHBIH 3amHUi
HAKJIOH IIJIaTO OOJIbIIEO6EPIIOBOM KOCTH U YBEJIUUEH-
HBIH MBIIEIOK Oe[PEHHOU KOCTH CIOCOOCTBYIOT
KOCTHOMY UMITH>KMEHTY 1 ITOBBINIAIOT BEPOSITHOCTh
MOBPEX/IEHUsA MeHUCKa [14]. BapycHas medopma-
I[HsT KOJIEHHOT'O CyCTaBa YBEJIMUMBAET PUCK OCTE0AP-
TpO3a ¢ MPEUMYIIECTBEHHBIM ITOPAKEHHEM MEH-
aJIbHBIX OT/IEJIOB B 3,5 pasa [15]. Y3Kkas MeKMBbIIIes-

The main framework structure of the meniscus
that provides its mechanical stiffness is the circum-
ferential collagen fibers. They are located predomi-
nantly in the paracapsular zone of the meniscus. The
meniscal roots are a direct continuation of these cir-
cumferential fibers, they attach to the tibial plateau,
providing the meniscus with a strong foundation
that enables it to distribute axial load [5].

In the case of meniscal root tear, extrusion of the
meniscus occurs: the meniscus is squeezed out of the
joint space outward, backward and forward, exposing
the tibial condyle [6], as a result of which the load on
the cartilage and subchondral bone exceeds their
mechanical strength, and the adaptation breakdown
of these structures occurs. Meniscal root damage is
often accompanied by such pathological conditions as
subchondral stress, fracture and spontaneous osteo-
necrosis of the knee [7—9]. In the longer term, osteo-
arthritis progresses and develops fairly rapidly [10].

Arthroscopic meniscal root repair is the only
method that allows for restoration of the meniscal root
structures injured and its function recovery. The menis-
cal root repair technique is described in the clinical
guidelines “Injury of the Knee Joint Meniscus” (2024)
and is recommended as the operation of choice [11].

The gold standard for diagnosing meniscal root
injury is magnetic resonance imaging (MRI). Numer-
ous morphometric determinants associated with
meniscal root avulsion have been described in the
literature. For example, medial meniscal extrusion in
varus deformity increases the load on the femoral
cartilage by 3,96 times, and on the tibial cartilage —
by 3,52 times [12]. An increased medial posterior
tibial slope angle (MPTSA) raises the risk of poste-
rior medial meniscus root tear and contributes to
meniscal extrusion. Medial meniscal extrusion
exceeding 4 mm is considered critical [13]. Increased
posterior tibial plateau slope and increased femoral
condyle size contribute to osseous impingement and
increase the likelihood of meniscal injury [14]. Varus
deformity of the knee joint increases the risk of
osteoarthritis with predominant involvement of
medial compartments by 3,5 times [15]. A narrow
femoral intercondylar notch contributes to medial
meniscal injury [16].

The results of these studies demonstrate how
important it is to identify anatomical predictors of
injury of meniscal structures, which makes further
research on this topic relevant.

AIM OF THE RESEARCH

To identify morphological features of the struc-
tural elements of the lower limb in medial meniscus
posterior root tear.
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KOBasi BbIpe3Ka OeApeHHOH KOCTH CIIOCOOCTBYET
MMOBPEKIEHUI0 M€eJTHAIbHOTO MEeHHUCKA [16].

Pe3ynpTaThl MaHHBIX WCCIEIOBAHUN IOKA3bI-
BAIOT, KaK BAKHO BBISIBUTh AHATOMUYECKHE MIPEIu-
KTODBI MIOBPEXK/IEHUsI CTPYKTYD MEHHUCKA, B CBA3U C
yeM UX JajbHeHlllee W3yUeHHe IPeCTaBIIAETCS
aAKTyaJIbHOU TeMOH.

IEJTb UCCJIEJOBAHUSA

BeisButh  Mopdosiornueckrne — 0COOEHHOCTH
CTPYKTYPHBIX 3JIEMEHTOB HIKHEH KOHEYHOCTH TIPH
[MOBPEXKAEHUN  3aJHEr0 KOPHA  MEIUAJIbHOTO
MEHHCKA.

MATEPUVAJIBI 1 METO/IbI

B wucciemoBaHue BKJIIOYEHBI 100 IAI[IEHTOB
(cpemuuii BO3pacT — 50,5 rojia), KOTOPBHIX pase-
JIUJIA Ha JIBEe TPYIIbI: TPyIna A — 50 MAIUEeHTOB C
JIOCTOBEPHBIMHU MPU3HAKAMHU IOBPEKIEHUS KOPHS
MEHHCKa I10 JAaHHBIM MarHUTHO-PE30HAHCHON TOMO-
rpadun (MPT); rpynna B — 50 manuenToB 6e3 3Ha-
YHMBIX TOBPEXK/EHUN XPsIa, MEHUCKOB U CBS30K
KOJIEHHOTO cycTaBa. Kpurepuu BKIIOUEHUS: HAIH-
Yre JIOCTOBEPHBIX MPHU3HAKOB MMOBPEK/ICHUS MEIH-
QJIBHOTO KOPHA MeHHCKA 110 fanHeiM MPT, Bo3pact
6ostee 18 Jer, HaIMUKre HHPOPMHUPOBAHHOTO COTJIA-
cHUs Ha y9acTHe B UccieloBaHuN. Kputepuu nckIo-
yeHWU: BO3pacT MeHee 18 jieT u 60s1ee 80 JeT, HAIU-
ype 3JI0Ka4ecTBEHHBIX HOBOOOpasoBaHUU, Oepe-
MEHHOCTh Ha  JIIOOOM  CPOKe,  OTCyTCTBHE
WHOOPMHUPOBAHHOTO COTJIACHS HA Y4acTHE B HCCIe-
noBanuu. CpeTHUN BO3PacCT MAIEeHTOB — 50,5 To7a.
B Kaxk10¥ TpyIIle MO/ MYKUHH COCTaBIIsiia 30 %,
JKeHIUH — 70 %. Bcem nanimenTam ripoBereno MPT-
HCCIIe/IOBaHNE KOJIEHHOTO CyCcTaBa B CTaHJIAPTHBIX
MTOC/IeI0BATEILHOCTAX Ha ofHoM Tomorpade Philips
Achieva (Huzepaasuzern) (1,5 Tir). B craThe uCosip3o-
BaHbI 00e3/IMUEHHbIE KJINHUYECKHUE JAaHHbIE IaIli-
€HTOB B COOTBETCTBUH C IMOIIHCAHHBIM UMU UHHOP-
MHUPOBaHHBIM coryiacueM. lceiemoBaHue IpoBe-
JIGHO ¢ pas3pelieHus JIOKAJbHOTO STHYECKOTO
KOMHUTETa PA3aHCKOTO MEIUIMHCKOTO YVHUBEPCHU-
tera (mpoTokos N2 5 0T 10.11.2025).

B rpymniie A BBISBJIEHBI CEAYIONTUE IPU3HAKU U
CHMIITOMBI TTOBPEIK/IEHUs 3aJHETO KOPHS MeIUalb-
HOI'O MEHHCKA:

e paauaJbHBIA pPa3pblB B KOPOHAJIBHOU ILIO-

CKOCTHU — 47 ciryuaes (94 %);
e  paAMaNbHBIN Pa3phIB B AKCHAJIbHOU ILJIOCKO-
CTH — 42 cay4das (84 %);

e CHMIITOM «IIpHU3paKa» MEHHCKa — 40 CJy-

vaeB (80 %);

e CHMIITOM OSKCTPY3UH MEIUAIBHOTO MEHU-

cka — 50 cay4aes (100 %);

MATERIALS AND METHODS

The study included 100 patients (mean age:
50,5 years), who were divided into two groups:
group A — 50 patients with confirmed signs of
meniscus root tear according to the results of MRI;
group B — 50 patients without significant damage to
the cartilage, menisci, or ligaments of the knee
joint. Inclusion criteria: presence of confirmed
signs of medial meniscus root tear based on MRI
findings, age over 18 years, and provision of
informed consent to participate in the study. Exclu-
sion criteria: age under 18 years or over 80 years,
presence of malignant neoplasms, pregnancy at any
gestational age, and lack of informed consent to
participate in the study. The mean age of the
patients was 50,5 years. In each group, the propor-
tion of men was 30%, and that of women was 70%.
All patients underwent MRI of the knee joint using
standard sequences on the same Philips Achieva
(Netherlands) 1,5 T MRI system. This article uses
anonymized clinical data of patients in accordance
with their signed informed consent. The study was
conducted with the approval of the Local Ethics
Committee of Ryazan Medical University (Protocol
No. 5 dated 10.11.2025).

In group A, the following signs and symptoms of
posterior medial meniscal root injury were iden-
tified:

« radial tear in the coronal plane — 47 cases

(94%);

« radial tear in the axial plane — 42 cases (84%);

« ghost sign of the meniscus — 40 cases (80%);

« medial meniscal extrusion — 50 cases (100%);

+ posterior medial meniscal extrusion (less

than 3 mm) — 48 cases (96%).

MR image viewing was performed using Vidar
DICOM Viewer 3.3 software.

The width and index of the intercondylar notch
were determined according to the method of Domzal-
ski et al. [17]. The width of the condyles was mea-
sured using coronal T2-weighted images at the level
of the crossing of the anterior and posterior cruciate
ligaments. A line that is parallel to the joint space
was drawn through the lower border of the femoral
condyles. The distance between the lateral and the
medial condyle (AD) was measured, as well as the
distance from the medial edge of the medial condyle
to the medial edge of the lateral femoral condyle
(BC). The intercondylar notch index is presented as
BC/AD.

The posterior tibial slope was determined accord-
ing to the method of Hudek et al. [18]. In the sagittal
plane, at the level of the posterior cruciate ligament
attachment, a first circle was drawn that touched to
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e CHUMIOTOM B3aJHEH SKCTPY3UU MeIUAIIBHOTO
MeHHCcKa (MeHee 3 MM) — 48 cirydaeB (96 %).

g npocmotpa MPT ucnonp3oBanu nporpaMmy
Vidar Dicom Viever 3.3.

[MluprHa U WHJEKC MEKMBIIIETKOBOH BBIPE3KH
OTIPEZIEJISTUCh  TI0  METOAUKE, IPeJIOKEHHOM
M. Domzalski et al. [17]. [[lupuHy MBIIIETKOB U3Me-
PN B KOPOHAJIBHOU IPOEKIUU B pexkume T2 Ha
YPOBHE IlepeceyeHUs IepefiHell U 3a7Hel KpecTo-
00pa3HbIX CBA30K. Uepe3 HIKHIOIO TPAHUITY MBIIIIEI-
KOB O€/[peHHOU KOCTH IPOBOAWJIACH JIMHUS, TapaJ-
JieJIbHAsI CYCTaBHOM I1iesin. VI3MepsiTi pacCcTOsTHUE OT
HapY»KHOTO 710 BHYTPEHHET0 MbIIesika (AD), a Takxke
paccTosiHie OT BHYTPEHHETO Kpas MeJUaIbHOTO
MBIIEJIKA JI0 BHYTPEHHEro Kpas JIaTepaJbHOTO
Mblenka oeaperHod koceru (BC). MHAEKC MeKMBbI-
IIEJTKOBOK BBIPE3KU IpejicTaBiieH B Buzie BC/AD.

3anHull HAKJIOH 60JIbIIe0epIIOBON KOCTU OIpe-
nessiiu o meroay R. Hudek et al. [18]. B carurrans-
HOU MPOEKIIMU Ha YPOBHE IPUKPEIUIEHUs 3aJHEH
KpecTooOpa3HO# CBA3KH ObLI HApUCOBaH IEPBHIN
KpYT, Kacaloluics MPOKCUMAIbHOTO, ITEPETHETO U
33JTHETO KpaeB OOJIbIIeOepIIOBOM KOCTH, a 3aTeM
BTOPOU KPYT, OTPAHUYEHHBIH CIIepeu U C3a1 KOP-
TUKJIbHOH KOCThIO auadusa 060sbi1edepIioBoi
KOCTH, HUKE IIepBOTO Kpyra. IIpoBojusiach Ipo-
JIOJIbHAsA OChb IO IIEHTpaM JABYX KPYroB. 3afHUHN
HAKJIOH IIJIATO 6OJIBIIIEOEPIOBOA KOCTH OTIPEIEIIsIIHI
KaK yroj MeXy JIMHHUEH, MPOBEIEHHON 110 MeJIH-
QJIbHOMY IUIaTO, W JIMHHUEH, IepHeHAUKYJISIPHOMN
MIPOJIOJIBHOM ocH 6OJIBIIIEO6EPIIOBOH KOCTH.

BOTHYTOCTh MEAMAIBHOTO ILJIATO OIEHUBAJIUA B
CAaTUTTAJIPHOU MpoeKnuu mo Metoauke A.M. Kiapour
et al. [19] kak paccTosiHHE MEX/Y JIMHUEH, COeTHHSI-
IOIled TepeHUi U 3aJHUe Kpast 60IbIIebepIioBoOi
KOCTH, 1 €r0 CaMOH I1y0OKOI TOUKOH.

V3rub cycTaBHOH NOBEPXHOCTH MEIUATBHOTO
MBIIIEJTKA OeIpEHHON KOCTH U3MEPSIH B KOPOHATh-
HOH TwIOoCKOCTH. IIpOBOAMIM JIMHUIO IO Kpario
Xpsia. 3aTeM U3MEPSIIN PACCTOSAHUE OT 3TOU JINHUU
Jl0 HanboJiee OT/IeJIEHHON TOUKHU XPSIIa.

HaxJyioH cycTaBHOUW IOBEPXHOCTH MBIIETKOB
OelpeHHOM KOCTHU OIIPEeeIsIIA B KOPOHAJIBHOH IIPO-
eKnuy B pexkrMe T1 Ha YpOBHE IEpPeKpecTa KPecTo-
0o0pa3HbIX CBA30K. O[HYy JIMHUIO TPOBOAUIN II0
VPOBHIO CyCTaBHOH ITOBEPXHOCTH OJTHOTO U3 MBIIIIEJI-
KOB, IPYTYIO JINHUIO — 10 YPOBHIO CYCTAaBHOM ILIEJTN
wIato 060JbIe6epIoBOM KoCTU. VI3Mepsiiu yTIJIbl
MEXX/Ty STUMU JIMHUSAMU.

MakcuMasbHble — TEpe/He-33/[HAE  pa3Mephl
MBIIIETKOB O6e/[peHHON U 60JIbIIe6ePIIOBON KOCTEH
ompezensuiu o meroauke V. Musahl et al. [20] B
CarUTTAILHON pOeKIuH B pexkume T1. Onpe/esnsiniu
cpe3 ¢ HauboJIbIIeH ITTMHON MeANaTbHOTO MBIIIETKA

the proximal, anterior, and posterior edges of the
tibia, then a second circle was drawn, bounded ante-
riorly and posteriorly by the cortical bone of the tibial
diaphysis, below the first circle. A longitudinal axis
was drawn through the centers of the two circles. The
posterior tibial plateau slope was defined as the angle
between a line drawn along the medial plateau and a
line that is perpendicular to the longitudinal axis of
the tibia.

The concavity of the medial plateau was assessed
on sagittal images according to the method of
Kiapour et al. [19] as the distance between a line con-
necting the anterior and posterior edges of the tibia
and its deepest point.

The curvature of the articular surface of the
medial femoral condyle was measured in the coronal
plane. A line was drawn along the cartilage edge.
Then, the distance from this line to the most distant
point of the cartilage was measured.

The slope of the articular surface of the femoral
condyles was determined using coronal T1-weighted
images at the level of the cruciate ligament crossing.
One line was drawn at the level of the articular sur-
face of one of the condyles, and the other line was
drawn at the level of the joint space of the tibial pla-
teau. The angles between these lines were mea-
sured.

The maximum anteroposterior dimensions of the
femoral and tibial condyles were determined accord-
ing to the method of Musahl et al. [20] from sagittal
T1-weighted images. The slice with the greatest
diameter of the medial femoral condyle and the
medial tibial condyle was identified.

The height of the tibial intercondylar tubercles
was measured according to the method of P. Wang. A
line was drawn along the level of the tibial articular
surface, and the distance from this line to the highest
point of each tubercle was measured.

Statistical data processing was performed using
Microsoft Excel. The distribution of the variables
was assessed using the Shapiro-Wilk test, and the
data were distributed non-normally. Data are pre-
sented as Me [Q1; Q3]. The non-parametric Mann-
Whitney U-test was used to compare two indepen-
dent samples. The critical significance level (p) was
set at 0,05.

RESULTS AND DISCUSSION

The morphometric parameters of the knee joint
in the studied groups are presented in Table 1.

Analysis of the MRI scans revealed that patients
in group A showed a clear tendency toward a narrow
intercondylar notch (Fig. 1), while the width of the
femoral and tibial condyles was comparable between
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OelpeHHON U MeIUAIbHOTO MBIIeIKa 60sbirebep-
IIOBOM KOCTEH.

BbICOTY MEKMBIINIETKOBBIX OYTOpPKOB 6OJIbIIIe-
6epIioBOI KOCTH U3MepPsUIH 1o MeTojuke P. Wang.
[TpoBoaMIIN JIMHUIO IO YPOBHIO CYCTaBHOU IOBEPX-
HOCTH 00JTbIIe6EPIIOBON KOCTU U U3MEPSLIH PACCTO-
STHHE OT Hee JI0 HAUBBICIIEN TOUKHU KaK/I0T0 Oyropka.

Cratuctrueckass oOpabOTKa JJAHHBIX ITPOBOH-
Jach B mporpamme Microsoft Excel. Omienka pacmope-
JleJIeHUsI TPU3HAaKa MPOBEZeHA C IOMOIIBIO TecTa
[MManupo — Ywuuka, JaHHBIE OTJINYAJIUCh OT HOP-
MaJIBHOTO pacrpejiesieHus. JlaHHbIe TIpe/ICTaBIeHbI
B Bujie Me [Q1; Q3]. /Iyisi cpaBHEHUS IBYX HE3aBUCH-
MbBIX BBIOOPOK HCITOJIb30BAJIM HEllapaMeTPUYECKUH
kpurepuii Manna — Yurtuu (U-tecr). Kputnueckuii
YPOBEHb 3HAUMMOCTH (p) IPUHUMAIH PABHBIM 0,05.

PE3YJIBTATDBI 1 OBCY KAEHUE

Mopdomerprueckre IapaMeTpbl KOJIEHHOTO
cycTaBa B TPYIIIAX HCCIEAOBAHUA IIPECTABIEHBI B
TabI. 1.

IIpu ananusze MPT-CHUMKOB BBIABJICHO, YTO Yy
MaIUeHTOB U3 Tpynmbl A HabJII0/jaack sIBHAS TEH-
JIEHITHS K Y3KOU MEKMBIIIETKOBOH BhIpe3Ke (puc. 1),
[IpUYeM LIUPHHA MBIIIETKOB Oe/[peHHOM U 60JIbIIIe-
6ep110BOIl KOCTell ObLIa COIIOCTAaBUMA II0 Pe3yJIbTa-
taM. VIHJEKC MEeXMBIIIETKOBON BBIPE3KU SIBHO
OTpakaeT 3Ty TeHJeHIUI0. MenuaHHble 3HAUEHUS
MHJIeKCa BBIPE3KH IAI[UEHTOB W3 rpynnsl b GbuTH
BBIIIIe, 4YeM B Irpymie A, Ha 18 %.

ApPXHUTEKTOHUKA IJIaTO 0OJIbIIEOEPIIOBOM KOCTU
MMeeT MHOTO OCOOEHHOCTeH, KOTOpble MOTYT CIIO-
coOCTBOBATh PA3BUTHIO PA3JIUYHBIX IATOJIOTHH.
B cBA3U ¢ 5TUM MBI U3MEPUIN HECKOJIBKO I1apaMe-
TpoB. OJIVH 13 HUX — HIKHUH HAKJIOH 3a/THETO Kpas
MeINAJIbHOTO MBIIIeIKa O0JIbIIebepIioBOA KOCTH
(puc. 2). B rpynme A opueHTanusA MeAHATBHOTO
w1aTo B 80 % ciryyaeB MMeia 33THEHIKHUN HAKJIOH.
9Ta 0COOEHHOCTH CTPOEHUS MOXKET CIIOCOOCTBOBATH
COCKaJIb3bIBAHUIO MEJIUAIBbHOTO MBIIIETKa OefpeH-
HOH KOCTH K337l U TOBBINIEHWIO HArpy3Kd Ha
3aJTHUI KOPEHb.

ITokaszaTesy BOTHYTOCTU MeZIHaIbHOTO MBIITIEIKA
60J1bIIE6EPIIOBOI KOCTH, U3TUO CYyCTAaBHOM MOBEPX-
HOCTH U YTOJI HAKJIOHA MBIIIEJIKOB OeIPEHHON KOCTH
B Ipymie A eMOHCTPUPYIOT CKJIOHHOCTb K YIUIOIIe-
HUI0. BO3MOKHO, 3TO peakIus KOCTH Ha IOBBIIIEH-
Hy10 Harpy3Kky. CoryiacHo 3akoHy Bosbda, cTpyKTypa
u QopMa KOCTHOM TKaHU IOCTOSHHO IOJCTpauBa-
IOTCS  TOJ  CYIIECTBYIOIIME  (DYHKIIMOHATIBHbIE
Harpysku. Eciin Harpyska Ha KOCTb BO3pACTaeT, OHA
IlepecTanuBaeTcsl Tak, YTOOBI JIydllle BBbIEP>KUBATH
Harpy3ky ortoro Ttumna. CKJIOHHOCTh MBIIIEIKOB
OenpeHHON B 0OJIBIIEOEPIIOBON KOCTEH K YILIOIIE-

the groups. The intercondylar notch index clearly
reflects this tendency. The median values of the
intercondylar notch index in patients from group B
were 18% higher than those in group A.

The architectural pattern of the tibial plateau has
many features that may contribute to the develop-
ment of various pathologies. In this regard, we mea-
sured several parameters. One of them is the lower
slope of the posterior edge of the medial tibial con-
dyle (Fig. 2). In group A, the medial plateau orienta-
tion demonstrated a posteroinferior slope in 80% of
cases. This anatomical feature may contribute to the
slipping of the medial femoral condyle posteriorly
and lead to an increased load on the posterior root.

The values of the concavity of the medial tibial
condyle, articular surface curvature, and femoral
condyle slope angle in group A demonstrate a ten-
dency toward flattening. This may be a bone response
to increased load. According to Wolff’s law, the struc-
ture and shape of bone tissue continuously adapt to
existing functional loads. When the load on a bone
increases, it remodels in such a way as to better with-
stand that type of load. The tendency toward flatten-
ing and enlargement of the femoral and tibial con-
dyles also manifests with the progression of osteo-
arthritis.

Comparison of the dimensions of the medial fem-
oral and tibial condyles in the sagittal plane and the
indices of these parameters revealed that in group A,
the dimensions of the femoral condyles clearly pre-
dominated over those of the tibial condyles.

Comparison of the height of tibial tubercles
between the groups showed no correlation, which is
consistent with the literature.

Analysis of the MRI scans in group A revealed
osteophytes (Fig. 3) on the medial femoral condyle. In
the coronal plane, at the level of the middle of the con-
dyle, an osteophyte was identified (in 90% of cases),
located closer to the joint space. In the sagittal plane,
this osteophyte is projected slightly anteriorly from
the posterior cruciate ligament, at the attachment site
of the anterior meniscofemoral ligament of the lateral
meniscus (Humphrey’s ligament). The mean height of
the osteophyte was 2,5 mm. In the axial plane, an
osteophyte was detected on the medial femoral con-
dyle in the intercondylar notch. In the sagittal plane, it
is located behind the posterior cruciate ligament, near
the attachment site of the posterior meniscofemoral
ligament of the lateral meniscus (Wrisberg’s liga-
ment). The osteophyte was identified in 90% of cases,
with a mean height of 2,7 mm.

It is possible that, in the context of varus defor-
mity, the medial compartments of the knee joint
experience increased compressive stress, while the
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Ta6smua 1. MopdomMeTpryeckre napaMeTpbl KOJIEHHOI'O CyCTaBa B Ipyniax

Table 1. Morphometric parameters of the knee joint in groups

IlapameTp
Parameter

I'pynna A
Group A

I'pynna b
Group B

p

IllupuHa Bbipe3ku 6eapeHHON KocTH (incisura femoris) max, MM
Width of the femoral notch (incisura femoris) max, mm

16,5 [15,5; 17,0]

19,0 [18,2; 19,9]

0,0240*

[llnpuHa MbIIeKOB 6e[peHHON KOCTH B KOPOHAJIbHOU MPOEKIIMY max, MM

Width of the femoral condyles in the coronal plane max, mm

71,7 [66,6; 74,0]

69,2 [68,1; 71,1]

0,1498

Wupekc Boipesku / Notch index

0,22 [0,21; 0,23]

0,27 [0,26; 0,28]

0,0140*

Hakision 3aJHEero Kpad MeijuaJibHOT 0 MbIlleJIKa 60nbme6epu0Boﬁ KOCTH,

rpasychbl
Slope of the posterior edge of the medial tibial condyle, degrees

3[1;5]

1[0;1]

0,0078*

BOrHYTOCTb CyCTaBHOW MOBEPXHOCTH MeJUAIbHOTO MblIle/Ka
60JIbIIe6EePIIOBON KOCTH, MM
Concavity of the articular surface of the medial tibial condyle, mm

2,6 [1,6; 2,8]

3,7 [2,6; 3,9]

0,0414*

M3ru6 cycTaBHOM MOBEPXHOCTU MeIMAJIbHOTO MbllleiKa 6epeHHON
KOCTH, MM
Curvature of the articular surface of the medial femoral condyle, mm

3,813,3; 4,3]

4,6 [4,3; 5,1]

0,0496*

H3rub cyctaBHON MOBEPXHOCTH JIATEPAJbHOTO MbIlllesKa 6eJpeHHON
KOCTH, MM
Curvature of the articular surface of the lateral femoral condyle, mm

5,0 [4,2; 5,2]

4,7 [4,1; 5,6]

0,7794

HakJioH cycTaBHOM MOBEPXHOCTU MeIMAJIbHOTO MbIIeJIKA 6eipeHHON
KOCTH, I'PaJlyChbl
Slope of the articular surface of the medial femoral condyle, degrees

8(7;9]

9[6; 11]

0,4715

HaxJ/10H cycTaBHON TOBEPXHOCTH JIaT€PAJIBLHOTO MbIIIe/IKa 6eApeHHOH
KOCTH, IPaJycChbl
Slope of the articular surface of the lateral femoral condyle, degrees

11 [10; 13]

10 [8; 11]

0,0854

Jl/IMHa MeinabHOTO MblIleJIKa 6e/JpeHHOH KOCTH B CaruTTaJIbHON
OPOEKIMK Max, MM
Height of the medial femoral condyle in the sagittal plane max, mm

61,5 [58,5; 64,2]

59,8 [57,1; 61,4]

0,0470*

JlIMHa MeiMabHOTO MbIILeJIKa 601blIe6epIi0BOM KOCTH B CAaruTTalb-
HOU MPOEeKIMK max, MM
Height of the medial tibial condyle in the sagittal plane max, mm

48,9 [45,9; 50,5]

49,7 [46,7; 51,5]

0,0707

I/[H,ELEKC COOTHOILIEHUA MeJha/IbHBIX MBbIIIEJIKOB (,E[III/IHa MBIl eJIKa

60J1bIIe6EePIIOBOM KOCTH Max / JIMHA MblleJiKa 6eipeHHON KOCTH Max)

Medial condyle ratio index (maximum tibial condyle height / maximum
femoral condyle height)

0,8[0,78; 0,83]

0,85 [0,82; 0,87]

0,0357*

BricoTa MeuanbHOr0 6yropka 60J1bl1e6epioBoi KOCTH, MM
Height of the medial tibial tubercle, mm

9,1[8,4; 9,8]

8,9 [7,9; 9,6]

0,7039

BricoTa JlaTepasibHOro 6yropka 60/bl1e6epL0Boi KOCTH, MM
Height of the lateral tibial tubercle, mm

7,4[7,2;7,9]

7,6 [7,2; 7,9]

0,3628

* CTaTUCTUYECKU AOCTOBepHbIe pasinyus (p < 0,05).
* Differences are statistically significant (p < 0,05).

HUIO U YBEJTUMUEHUIO MIPOSIBIISETCS U IIPU IPOTPECCH-
POBaHHUH OCTEOAPTPHUTA.

CpaBHeHUe Pa3MePOB B CATUTTAIHFHOU IIPOEKITNU
MeIMaJIbHBIX MBIIIEIKOB OeipeHHOoM 1 60biebep-
IIOBOH KOCTEeH W MHJIEKCOB DTHX IOKa3aTeJiel BbIsi-
BWJIO, UTO B IPYyIIIle A pa3Mepbl MBIIIETKOB Oesipen-
HOH KOCTH SIBHO IpeobJajlayii Haj paszMepaMu
MBIIIEJTKOB O0JIbIIIe6EPITOBON KOCTH.

[Ipu cpaBHEHUHU BBICOTHI OYTOPKOB O0JIBIIIEOED-
IIOBOM KOCTH B IPYyIIaX KOPPEJISAINU He BBISBIJIEHO,
YTO COOTBETCTBYET JINTEPATYPHBIM TAaHHBIM.

[Ipu ananuze MPT-ckaHOB B rpymniie A BbIAB-
JIeHBbI 0cTe0dUTHI (pUC. 3) MeITHATHHOTO MBIIIEIKA

lateral structures are subjected to tensile load. Com-
bined, these factors lead to functional remodeling of
the bones forming the joint, which may contribute to
osseous impingement of the medial meniscus poste-
rior root region, as evidenced by the presence of
osteophytes above it.

Another osteophyte was identified on the posterior
edge of the medial tibial plateau (Fig. 3, B, red arrow),
directly behind the attachment site of the medial
meniscus posterior root. In our study, it was observed
in 70% of cases in patients from group A. In turn, an
osteophyte of this localization may also contribute to
osseous impingement and medial meniscal root tear.
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Puc. 1. MPT-cKkaHbI KOJIEHHBIX CYCTaBOB B KOPDOHAIBHOH IJIOCKOCTH B pexume T1:

A — TIAIWEHT U3 TPYIIIBI A ¢ OTPHIBOM 33/JHETO KOPHS MeIUaIbHOTO MEeHUCKa (MH/IEKC BRIPEe3KU beipeHHoM KoeTH (14,3/66,1) = 0,21);
B — naruenT u3 rpynnsl b (MHAEKC BpIpe3ku OepeHHoI KocTh (20,0/67,4) = 0,29)

Fig. 1. T1-weighted coronal MRI scans of the knee joints:

A — patient from group A with medial meniscus posterior root tear (femoral notch index (14,3/66,1) = 0,21);
B — patient from group B (femoral notch index (20,0/67,4) = 0,29)

O6enpeHHON KOCTH. B KOpOHaJIBHOU IMPOEKIUH Ha
VPOBHE CepeIMHBI MBIIIEJIKA BBIABJIEH OCTEO(UT
(B 90 % ciryuyaeB), Oim>Ke K CyCTaBHOU 1mienu. B
CaTUTTAIBHOU IJIOCKOCTU 3TOT OCTEOMUT IPOEIH-
pyeTcs 4yTh KIIepeau OT 3aiHeH KpecTooOpa3HOU
CBSA3KH, B 00J1aCTH TPUKPEIUIEHHUs IepeHeN
MeHUCKO-0eIpeHHOM CBA3KU JIaTePaIbHOTO MEHHU-
cka (cBsaskm Xamppu). CpenHue MokKazaTeau
JUTHHBI ocTeoduTa — 2,5 MM. B akcuasbHOU mpo-
eKI[UU Ha MeJIUaJbHOM MBbIIIeJTKe OeIpeHHOH
KOCTU B MEXXMBIIIEJIKOBOU BbIpe3Ke OOHapyKeH
ocreodut. B carurrasibHON IPOEKIIUH OH PACIIO-
JIOJKeH M03aJu 3aJlHell KpecToOOpa3HOH CBA3KH,
PAZO0M C MECTOM IIPUKPEIJIEHUS 3aJHeH MEHUCKO-
Oe[peHHOW  CBSI3KM  JIaTEPAJbHOTO  MEHHCKA

EENES

"o

The interrelationships of the anatomical struc-
tures of the knee joint play a key role in its biome-
chanics and wear resistance. Imbalances in these
structures leads to an increased load on specific
areas. For example, a narrow femoral intercondylar
notch and predominance of dimensions of the femo-
ral condyle over the tibial condyle dimensions, com-
bined with an increased slope of the posterior edge of
the tibial plateau, contribute to avulsion of the medial
meniscus posterior root.

Under stress, in osteoarthritis, the flattening of
the femoral and tibial condyles occurs. This increases,
on the one hand, the contact area of the osteochon-
dral surfaces; on the other hand, the load on the
menisci grows and joint congruence reduces.

Puc. 2. MPT-ckaHbI KOJIEHHBIX CyCTaBOB B CATUTTAJILHOU IJIOCKOCTH B peskuMe T1:

A, B — marueHT U3 IPyIsl A ¢ 33JHEHIKHIM HAKJIOHOM Me/IHaIbHOTO I1IATO 60JIbIIe6epPI[OBO KOCTH — Yo 6°;
C, D — manueHT 13 rpymisl b ¢ 3aJHEHIKHIM HaKJIOHOM Mée/IHaIbHOTO I1JIaTO 60JIbI1e6epIioBOi KOCTH — yrou 1°

Fig. 2. T1-weighted sagittal MRI scans of the knee joints:

A, B — patient from group A with posteriorinferior slope of the medial tibial plateau — angle 6°;
C, D — patient from group B with posteriorinferior slope of the medial tibial plateau — angle 1°
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Puc. 3. MPT-ckaHbI KOJIEHHBIX CyCTaBOB ITAIIMEHTOB U3 I'PynIbl A B pexxume T1:

A — mepeiHUI MBIIIETKOBBIN 0CTEO()UT MeTUaTbHOTO MbIIIesiKa 6eapeHHoM KocTH (6esas crpesnika); B — ocreodur 3amHero kpast
MeIMaJIbHOTO MBbIIIeIKa 60JIbIIe6epIioBoii KocTu (KpacHas cTpesika) (COOTBETCTBYET MECTY IIPUKPEIUIEHHUS TTepeHei
MEHUCKO-0e/[peHHOH CBS3KU JIaTepaIbHOTO MeHucKa (csa3ku Xambpn)); C, D — 3aiHUI MBIIIEIKOBBIH 0cTe0hUT MeAUATHBHOTO
MblIIesiKa OepeHHol Koctu (6esas crpesika) (COOTBETCTBYET MECTY IIPUKPEIUIEHUs 3a/IHEN MEHUCKO-0e/IpEHHON CBA3KHU
JIaTepasyIbHOTO MeHHCcKa (cBsi3ku Bpucbepra))

Fig. 3. T1-weighted MRI scans of the knee joints of patients from group A:

A — anterior condylar osteophyte of the medial femoral condyle (white arrow); B — osteophyte of the posterior edge of the medial tibial
condyle (red arrow) (correspond to the attachment site of the anterior meniscofemoral ligament of the lateral meniscus
(Humphrey’ ligament)); C, D — posterior condylar osteophyte of the medial femoral condyle (white arrow)

(correspond to the attachment site of the posterior meniscofemoral ligament of the lateral meniscus (Wrisberg’s ligament))

(cBsi3ku Bpucbepra). OcreoduT BHISIBJIEH B 90 %
CIyuyaeB, CpeHHE II0KAa3aTeJH JIUHBI OCTEO-
dura — 2,7 MM.

BosmokHo, Ha ¢doHe BapycHOU Aedopmanuu
MeUaJIbHbIE OT/IEJIBI KOJIEHHOTO CYCTaBa HCIIBITHI-
BAIOT IOBBIIIEHHYIO HAarpy3Ky Ha CKaTHe, a JiaTe-
paJIbHBIE CTPYKTYPhI — HArpy3Ky Ha pacTsKeHUE.
Bmecre st dakTOphl IPUBOJAT K (QYHKIIHMOHAIb-
HOMY PpEMOJIEJINPOBAHUIO KOCTEH, 00pas3yolux
CycTaB, UYTO MOXKET CIIOCOOCTBOBATh KOCTHOMY
UMIUIKMEHTY 00JIaCTH 3aJHETO KOPHSA MeANasb-
HOT'O MEHHCKA, O UeM CBHUJIETEJIbCTBYET HAJIMIME HAJ
HUM OCTeO(HUTOB.

Eme ogun octeouT 06HApPYKEH Ha 33/THEM Kpae
MeIHaJIbHOTO  IUIaTO  OOJIbIIe6EPIIOBON  KOCTH
(puc. 3, B, kpacHas cTpeJika), Kak pa3 Mo3au MecTa
MIPUKPEIIEHUs 3aJJHETO KOPHS MEANATLHOTO MEHH-
cka. B Hamem ucceejoBaHUY OH BCTpedasics B 70 %
CJIydaeB y MalueHToB U3 Tpymnbl A. B cBoio ouepess,
ocTe0UT TAKOH JIOKUIMBAIUN TaKXKe MOMKET CIIO-
coOCTBOBATh KOCTHOMY HMITH?KMEHTY U OTPBIBY
KOPHS MeIMaTbHOTO MEHHUCKA.

B3auMOOTHOIIEHUsT AHATOMHYECKUX CTPYKTYP
KOJIEHHOTO CyCTaBa WUTPAIOT KJIFOYEBYIO POJIb B €T0
OuoMexaHUKe M YCTOHYUBOCTH K u3HOCy. Hapyie-
HU€e COOTHOIIEHUU 3TUX CTPYKTYD BBI3bIBAET ITOBHI-
[IEHHYIO HArpy3Ky Ha ompeziesieHHble obtacTh. Tax,
HampuMep, y3Kasg MeXMBIIETKOBas BBIpe3Ka
OelpeHHON KOCTHM U IPEBAJMPOBAHUE Pa3MepOB
MBIIIEJTKA OeIPEHHON KOCTH HAaJl MBIIIEJIKOM 00JIh-
1e6epIioBOi KOCTU Ha (pOHE YBEJIMUEHHOTO HAKJIOHA

According to Wolff’s law, when the load increases,
bone tissue remodels in such a way as to better with-
stand that load. The trabecular structure undergoes
adaptive changes; as a result, the cortical bone
becomes denser and thinner. Osteophytes are devel-
oping. Ultimately, changes in the bone structures con-
tribute to meniscal impingement, which are injured
and fail to perform their function, further increasing
the load on the joint and contributing thereby to the
maintenance of a vicious circle of joint destruction.

CONCLUSION

The anatomical features identified (intercondylar
notch narrowing, flattening of the articular surface of
the medial tibial condyle, and an increased slope of
its posterior edge), as well as the significant role of
the height ratio of the tibial and femoral medial con-
dyles are of considerable importance and may be
used as an additional diagnostic criterion for the
detection of medial meniscus posterior root tear.
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3a7{HETO Kpas IUIaTo O0JIbIIe6ePIIOBON KOCTU CIIO-
COOCTBYET OTDBIBY 3a/IHETO KOPHS MeJUAJIbHOTO
MEHHCKA.

Ha ¢done meperpysku cycraBa W OCTEOapTpO3a
MPOUCXOUT VIUIOIIEHUE MBIIIEKOB OeJIpeHHOU U
60J1b111e6EPIIOBO KOCTEMH, 32 CUET UEero, C OJTHOH CTO-
POHBI, YBEJITMUNBAETCA IUIOMAAh KOHTAKTa KOCTHO-
XPAIIEBBIX TTOBEPXHOCTEN, C PYTrOA — HArpyska Ha
MEHHCKU YBEJIMUNBAETCSI, 8 KOHTPYIHTHOCTD CyCTaBa
CHIDKAETCH.

ITo 3akony Bosbda, npu yBesmdeHUU Harpy3Ku
KOCTHasI TKaHb [IEPECTPANBAETCS TaK, YTOOBI JIyUIIe
BBIZIEPIKUBATh 3Ty HArpysky. CrpoeHume Tpabekysn
[O/IBEpPraeTcs aJalTAallHOHHBIM H3MEHEHUSIM, B
pe3ybTaTe Yero KOPTHKaJIbHAsA KOCTh CTAHOBUTCS
0oJ1ee IJIOTHOM U TOHKOU. Pa3BuBaloTcst 0cTeodUTHI.
B KOHEUHOM HTOTE M3MEHEHHUs KOCTHBIX CTPYKTYD
CIIOCOOCTBYIOT KOCTHOMY UMITH/IXKMEHTY MEHHUCKOB,
KOTOpbIe TOBPEXKAAIOTCS M HEe BBIMOJHAIOT CBOIO
(dyHKIIHIO, UTO elle GOJIbIIIEe YBETUIUBAET HATPY3KY
Ha CyCTaB, CIIOCOOCTBYS HOEPKAHUIO0 IOPOYHOTO
KpyTa pa3pylIeHus CyCcTaBa.
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AHHOTAIINA

BBenaewunwue. Iuromeramosupyc (IIMB) uemoBeka, 006aMaI0IIHI CIIOCOOHOCTHIO JJTUTETLHOE BPEMSI OCTABAThCSI
JIATEHTHBIM, MOKET PEAKTUBUPOBATHCS, BHI3bIBAS TSKEJIbIE OCJIOKHEHHUS Y TTAIUEHTOB C 0CJIa0JI€EHHBIM UMMYHUTETOM H,
B YACTHOCTH, y OOJIBHBIX ¢ XPOHUYECKOU cep/ieuHol HemoctaTouHoCcThio (XCH). Tlonumanue Toro, kak [IMB Biuser Ha
passutue XCH, sABjIsieTCA BAXKHBIM /IS IPAKTUYECKON Kap/IHOJIOTUH. IHTErpUPOBAHHBIN IOJXO/T K BBIABJIEHUIO U OLIEHKE
posu IIMB B cep/ieqHO-COCYAUCTON TATOJIOTHH MOKET CyIIeCTBEHHO IOBBICUTh 3()(PEKTUBHOCTD JIEUEHHUS U YJIYUIIUTD
HUCXOABI /IJI MAllUEHTOB.

Il e 1 b . Usyuuth ocobennoctu TeueHus: XCH B 3aBucumoctu ot Hayimuus [IMB ¢ o1ieHKOI ero BO3MOKHOTO BIUSHUS
Ha KJIMHUYECKUH MPOTHO3 3a60JIeBaHuUs.

MaTepuanab U MEeTO bl . BuccienoBanue BKIIOYEH 151 MAIUEHT, TOCIUTAJIM3UPOBAHHBIA B CBA3H C
nexomriieHcanueil XCH. TTaniueHTOB pa3/iesInIn Ha 2 TPYIIbL: cepoHeraTuBHele o IIMB (LIMB-) (n = 72) u cepormosu-
tuBHbIE (IIMB+) (n = 79). KoHeuHas Touka 6bly1a KOMOMHUPOBAHHOM U OIIPE/IE/ISiIach KaK TOCIUTATTU3AIIHSA 110 TIOBOY
nekomieHcanuu XCH, HacTyIIeHNEe HeOIaTOIPUATHBIX KIIMHUYECKUX COOBITHH (Cep/IeuHO-COCY/TUCTask CMEPTh, Heda-
TaJTbHBIA NHAPKT MUOKAP/ia UJIKU OCTPOE HapyIlleHHe MO3TOBOTO KPOBOOOpaleHus, TpoM603MO0IHsI JIETOYHOI apTe-
pum) B TeUeHHE 24 MeC MPOCIEKTUBHOTO HAOJIIO/IEHUsI, OCYIIECTBIIAEMOro MOCIe BBIMUCKUA U3 cTanroHapa. Omnpese-
astin Hasmaue JIHK nuromerasoBupyca B KPOBH U YPOBEHD MPOBOCHATUTENbHBIX MUTOKHHOB (DHO-a u NJI-1B) u
NT-proBNP.

Pes3ynbTarTbl. BbisABIeH BBICOKUHA PUCK JIETATBHOTO ucxona (oTHocuTenbHbIN puck (OP) = 8,57; 95% moBepu-
TesbHBIA uHTEpBaI (JI) = 1,98-37,1; p = 0,004) U HACTYIUIEHUS] COOBITHS 0 KOMOWHUPOBAHHOU KOHEYHOU TOUKE
(OP = 3,17; 95% IU = 1,78—5,64; p < 0,001) ¥ CepOIIO3UTUBHBIX 110 [[MB maIueHTOB B TeUeHNE 24-MECIUHOTO IEPUO/IA
Habsogenus. Yposuu ®HO-a, NJI-1f u NT-proBNP npoieMOHCTpUPOBATN MEHBIINH PUCK PA3BUTHS JIETATBHOTO UCX0/1a
U HACTYIIEHUs COOBITHS 110 KOMOMHUPOBAHHOU KOHEYHOM TOUKE Y CEPOTIO3UTUBHBIX MTAIIMEHTOB 10 CPAaBHEHHIO C CEPOHE-
TaTUBHBIMH OOJIBHBIMHU. Y CEPOIIO3UTHUBHBIX MTAIIIEHTOB 3aPErUCTPUPOBAHBI BHAYUMO (p < 0,05) 60JIee BHICOKHE YPOBHH
®HO-a u NJI-1f3 1o cCpaBHEHUIO C CEPOHETaTUBHBIMHU HAI[EHTAMHU.

3aknwueHnue. Pakropom pucka HebmaronpusTHoro TeueHus XCH aBmiserca HocurenbeTBo LIIMB: cepaeuno-
COCYZIUCTBIE COOBITHS U JIETAJIbHbBIE UCXO/bI B TEUEHUE 24 MEC ITOCJIE TOCITUTAIU3AINH B CBS3H ¢ iekomneHcalueirr XCH y
CepOITO3UTUBHBIX 110 ITMB GOIBHBIX PETUCTPUPYIOTCS 3HAUYMMO Yallle 110 CPABHEHHIO C CEPOHETaTHBHBIMU OOJIbHBIMHU.
IIpu 5TOM y c€pOIO3UTHUBHBIX NAIIMEHTOB IIOBBIIIIEHH] YPOBHYU IIPOBOCIATINTEIHHBIX IIUTOKUHOB Ha (DOHE IeKOMIIeHCalluU
XCH, 4dTo yka3pIBaeT Ha BO3MOKHYIO IIaTOTeHeTHIeCcKyIo posib [IMB mHbeKIuy B pa3BUTHH BOCIAJIEHHUS, CIIOCOOCTBYIO-
II1ero IPOrPecCUPOBAHUIO CePAEYHOH AUCHYHKINMU.

Kmouessble caoea: TUTOMErajJoBUPYyC, BUPYC repreca, cepZiedHas HeJIOCTaTOYHOCTb, IPOTHO3, BOCIIAJIEHHE.
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Cytomegalovirus infection in patients with chronic heart failure:
impact on the course and prognosis

S.N. Shilov, E.N. Berezikova’, I.V. Pankova’, A.A. Popova’, S.D. Mayanskaya?, A.M. Slesareva'

Novosibirsk State Medical University, Novosibirsk, Russia

2Kazan State Medical University, Kazan, Russia

ABSTRACT

Introduction. Human cytomegalovirus (CMV), which is characterized by lifelong latency following primary
infection, can reactivate causing severe complications in immunocompromised patients and, in particular, in patients with
chronic heart failure (CHF). Understanding how CMV affects the development of CHF is important for practical cardiology.
An integrated approach to identifying and evaluating the role of CMV in cardiovascular pathology can significantly increase
the effectiveness of treatment and improve outcomes for patients.

A i m . To study the characteristics of the course of CHF depending on CMV carrier status and assess its possible impact
on clinical prognosis.

Materials and methods. Thestudy included 151 patients hospitalized for decompensated CHF. The
patients were divided into 2 groups: CMV-seronegative (CMV-) (n = 72) and CMV-seropositive (CMV+) (n = 79) subjects.
The composite endpoint was defined as hospitalization for decompensated CHF and occurrence of adverse clinical events
(cardiovascular death, non-fatal myocardial infarction, acute cerebrovascular accident, or pulmonary embolism) during a
24-month prospective follow-up coming after the hospital discharge. Cytomegalovirus DNA in the blood, as well as the
level of proinflammatory cytokines (TNF-a and IL-1) and NT-proBNP were determined.

Results. Ahighrrisk of death (relative risk (RR) = 8,57; 95% confidence interval (CI) = 1,98-37,1; p = 0,004) and
achieving the composite endpoint (RR = 3,17; 95% CI = 1,78-5,64; p < 0,001) in CMV-seropositive patients during the
24-month follow-up were found. Levels of TNF-qa, IL-1, and NT-proBNP demonstrated a lower risk of death and achieving
the composite endpoint in CMV-seropositive subjects compared to CMV-seronegative patients. Significantly higher levels
of TNF-a and IL-1f (p < 0,05) were recorded in CMV-seropositive patients compared to CMV-seronegative patients.
Conclusion. CMV carrier status is a risk factor for an unfavorable course of CHF: cardiovascular events, and
fatal outcomes during 24 months after hospitalization for decompensated CHF are significantly more frequent in CMV-
seropositive patients compared to CMV-seronegative subjects. At the same time, seropositive patients have elevated levels
of proinflammatory cytokines with underlying CHF decompensation, indicating a possible pathogenetic role of CMV
infection in the development of inflammation that contributes to cardiac dysfunction progression.

Keywords: cytomegalovirus, herpes virus, heart failure, prognosis, inflammation.
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BBE/IEHUE

[MuromeranioBupyc (LIMB) uyenoBeka — moOBce-
MecTHO pacnpocrpaneHubii  JIHK-comep:xammit
Bupyc cemerictBa Herpesviridae, o6sramaromuii crio-
COOHOCTBIO JIIUTEJIbHOE BPEMS OCTaBaThCS JIATEHT-
HpIM. [IMB MokeT peakTUBUPOBATHCA U BBI3BIBATH
TsKesible ociokHeHud. Beixoa IIMB us-nox nummy-
HOJIOTUYECKOT'0 Ha/130pa U ero Mocjeyiomas peak-
TUBAIlUA MOKET IIPUBECTH K TAKEJIOMY TEUEHUIO
3a00J1eBaHNSA U TOBBIIMIEHUI0 PHCKA CMEPTH, OCO-
OeHHO Ccpeu TsKeTOOOJBHBIX W JIUIL € OCIabJieH-
HBIM UMMYHUTETOM [1, 2].

B Hacrosilee BpeMs JOCTATOYHO XOPOIIO HU3Y-
yeHo BiauaHue IIMB Ha cocypucryio crenky. [IMB
MOKET BBI3BIBATh XPOHNUECKYI0 UMMYHHYIO BOCIIa-

INTRODUCTION

Human cytomegalovirus (CMV) is an ubiquitous
DNA virus of the Herpesviridae family that is char-
acterized by lifelong latency following primary infec-
tion. CMV can reactivate and cause severe complica-
tions. Evasion of CMV of immune surveillance and
its subsequent reactivation can lead to severe course
of the disease and increased mortality risk, especially
among seriously ill and immunocompromised peo-
ple [1, 2].

Currently, the effect of CMV on the vascular wall
is quite well studied. CMV can cause a chronic
immune inflammatory reaction [3]. Reactivation of
latent CMV infection causes a chronic immune
response or the development of inflammatory reac-
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JIUTENbHYI0 peakiuio [3]. Ilepuoamyeckas peakTu-
Banus yiaTeHTHOU [IMB mH}pEeKIuu BhI3bIBAaeT XPO-
HUYECKUI MMMYHHBIA OTBeT WM pa3BUTHE BOCIIA-
JINTEJTBHOU PEAKIINH, UTO IIPUBOJUT K IIOBPEKIEHU IO
SH/IOTEINUST COCYAOB U WX BHYTPEHHEH MeMOpaHBbl.
3JTO, B CBOIO OUEPEh, CTUMYJIUPYET PO (epaAIIHIO
U MYTaIUIO TJIQJIKOMBIIIEYHBIX KIeTOoK. OOpa3oBa-
HUE UMMYHHBIX KOMILIEKCOB, COCTOSIIUX U3 aHTH-
Tes K autureny [{MB, OT/IOKUBIITHUXCA B COCY/TUCTOMN
CTEHKE TIPU aTEePOCKJIEpO3e, UHAYIUPYET SKCIpec-
CUI0 MOHOITUTAPHBIX XeMOKHHOB, a Tak»ke akTopa,
CTUMYJIUPYIOIIETO POCT MaKpo(daros, B 3H/IOTETHO-
nuTaxX, Makpodarax, MEHHUCTBIX U TIJIaJIKOMBIIIEY-
HBIX KieTkax u T-mumdorurax [4, 5]. Atu xemo-
KUHBI, B CBOIO OYEPEb, CTUMYJIUPYIOT IPOAYKITUIO 1
BBICBOOOJK/IEHHE ITPOBOCIIAUTEBHBIX ITHTOKUHOB
(unrepnetikuuos (WJI) 1, 6, 8, 10 u 12, dakTopa
Hekpo3sa omyxonu-a (PHO-a) u apyrux MmenuaTopos
BOCIIJIEHUs) MakpodaraMmu, 4To 3aIycKaeT KacKas
BOCITQJIUTENbHBIX PEAKINHA, KJIETOYHBIH U TyMO-
PaJIBHBIA UMMYHHBIH OTBET, YCUJIUBAS BBICBOOONK-
nenne C-peakTUBHOrO Oeyika. AKTUBAIFsI MOHOHY-
KJIeapHBIX KJIETOK KPOBU MPUBOAUT K UX MUTPAITUHA
B UHTUMY cocyzioB [6]. Kpome Toro, mepuoamdeckas
aktuBanus IIMB B IJIafKOMBIIIEUHBIX KJIETKaxX
apTepuii, BbI3BaHHAs JIOKAJIbHBIMH WMMYHHBIMH
PEaKIUsMHU U BOCIIaJIEHUEM, IIPUBOJIUAT K X JIETeHe-
PpAaIH U aroInTo3y, 4TO CIIOCOOCTBYET HECTaOUIbHO-
CTH OJIAIIEK U PA3BUTHIO OCTPOTO0 KOPOHAPHOTO CUH-
Apoma [7].

BmecTe ¢ TeM pe3ysbTaThl CEPO3MHAEMUOIIOTH-
YEeCKHX HUCCIIEOBAHUM KpaiiHe IPOTUBOPEYUBHI, UTO
MOZKeT OBITh CBSI3aHO C TEM, UTO BBISBJIEHHE UMMYH-
HOTO OTBETa Ha BUPYCHOe WHQUIUPOBAHUE WJIN
JHK Bupyca B TKaHAX He IT03BOJIAET OIIEHUTh aKTUB-
HOCTh MH(EKINU HETTOCPECTBEHHO MIPU IEKOMIIEH-
callil XpOHUYECKOU CEep/IEYHOU HE0CTATOYHOCTH
(XCH). ToipkO B e AUHUYHBIX paboTax MpU OIEHKe
cunteza PHK wu Beimenenus JIHK-copep:kamux
vacrull [IMB B ma3zmy KpoBU IIOATBEPKAEHO IIpe-
obstamanve akTuBHOM [IMB nHdekIn y marueHToB
C OCTPHIM KOPOHAPHBIM CHH/IPOMOM TI0 CPaBHEHUIO
¢ MaIreHTaMu ¢ XPOHUYECKUMU (HOpMaMHU HIIEMHU-
yeckou Gosiesnu cepzana (MBC) u mo6poBosbIliaMu
6e3 UBC [8, 9]. Ogunako onenka sausausa 1IMB Ha
nporHo3 y nanueHToB ¢ XCH paHee He mpoBoju-
Jlach. YUMTHIBasA BBIIIECKa3aHHOE, U3YYEeHUE BJIUS-
HuA IIMB Ha Teuenue XCH mnpejicrapiisieTca KpaliHe
aKTyaJIbHOH 3a/ladyel, a MCI0JIb30BaHUE KOMILIEKC-
HOTO MOJX0Ja K U3YUeHUI0 TecTupoBaHua Ha [IMB
WHQEKINI0 MOXKET IMPUBECTU K YJIYUIIEHHUIO IPO-
THO3a W ONTHMU3AIUY JIEUEHUs CepAeYHOU HeJ0-
CTaTOYHOCTH, YTO JIeJIaeT 3TO HaIlpaBJIEHHWE JOCTa-
TOYHO MEPCHEKTUBHBIM.

tion, which leads to damage to the endothelium of
blood vessels and their inner membrane. This, in
turn, stimulates the proliferation and mutation of
smooth muscle cells. The formation of immune com-
plexes consisting of anti-CMV antibodies deposited
in the vascular wall in atherosclerosis, induces the
expression of monocyte chemokines as well as the
macrophage growth promoting factors in endothelial
cells, macrophages, foam cells, smooth muscle cells,
and T-lymphocytes [4, 5]. These chemokines, in
turn, enhance the production and release of proin-
flammatory cytokines (interleukins (IL) 1, 6, 8, 10,
and 12, tumor necrosis factor-a (TNF-a), and other
inflammatory mediators) by macrophages, which
triggers a cascade of inflammatory reactions and cel-
lular and humoral immune responses, increasing
stimulating the release of C-reactive protein. Activa-
tion of blood mononuclear cells leads to their migra-
tion into the vascular intima [6]. Furthermore, reac-
tivation of CMV in arterial smooth muscle cells,
induced by local immune reactions and inflamma-
tion, leads to their degeneration and apoptosis,
which contributes to plaque instability and the devel-
opment of acute coronary syndrome [7].

However, the results of seroepidemiological stud-
ies are highly contradictory, which may be due to the
fact that detection of immune response to viral infec-
tion or viral DNA in tissues does not allow evaluating
the infection activity directly during decompensation
of chronic heart failure (CHF). Only in a few studies
on CMV RNA synthesis and the release of DNA-con-
taining CMV particles into the blood plasma, the pre-
dominance of active CMV infection in acute coronary
syndrome patients compared to patients with chronic
coronary artery disease (CAD) and volunteers with-
out CAD were confirmed [8, 9]. However, the impact
of CMV on the prognosis of patients with CHF has
not been previously evaluated. Given the above,
studying the effect of CMV on the course of CHF
appears to be a highly relevant task. Furthermore,
the use of an integrated approach to CMV infection
testing may lead to improved prognosis and optimi-
zation of heart failure treatment, making this direc-
tion quite promising.

AIM OF THE RESEARCH

To study the characteristics of the course of CHF
depending on CMV carrier status and assess its pos-
sible impact on clinical prognosis.

MATERIALS AND METHODS

The study included 151 patients with CHF of isch-
emic etiology, hospitalized in the Cardiology Depart-
ment of City Clinical Hospital No. 1 (Novosibirsk) for
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ITEJIb UCCJIEJIOBAHUSA

Nayuenne ocobennocreil Teuenuss XCH B 3aBu-
cumocTtd oT Haymuuusa IIMB ¢ o1leHKO# ero Bo3MOK-
HOTO BJIMSHUSI HAa KJIWHUYECKUU IMPOTrHO3 3abosie-
BaHMUI.

MATEPUVAJIBI 1 METO/IbI

B uccnegoBanme BriIwueH 151 narueHT ¢ XCH
HIIIEMAYECKON STHUOJIOTHH, TOCIIUTATU3UPOBAHHBIA
B Kap/IHOJIOTUYECKOE OT/IeJIEHUE TOPOJICKON KIUHH-
yeckoi GosbHUIBI NO 1 HoBOoCHMOWpPCKAa B CBSIBH C
nekomriieHcanuedn XCH. HcciemoBaHue IpOBOIM-
JIOCh TIOCJIE CTAOWIM3AIlUM COCTOSHUS IMaleHTOB
mepes, BBINTUCKOW W3 CTalMoHapa. B pasnpHelem
OCYIIIECTBJ/ISUIOCH MPOCIIEKTUBHOE HAOJIIO/IEHUE 3a
ManyeHTaMy B Te€YEHHE 24 MeC.

Kpumepuu exarouerusn B ucciegosanue: 1) XCH
II-IV dysxnuonanpHOro kiacca (PK); 2) Bospact
50—70 JIET.

Kpumepuu uckatouenus: 1) HelaBHUE CEPIEUHO-
cocyiuctbie coObITHS (MeHee 6 Mec); 2) aKTHBHBIN
MHOKapANT; 3) HAINUKNE TeMOIMHAMUYECKH 3HAUU-
MbBIX TOpa’KEHWM KJIATIAHHOTO armmapara cep/a:
MUTpaJIbHOU peryprutaiuu Boiie II crenenu (cr.),
a0pTAJIbHOTO CTEHO3a C TPAHCAOPTAIBHBIM I'PaJIUeH-
TOM JaBJieHUsI 0OoJjiee 25 MM PT. CT., aOPTAJIbHOH
HEJIOCTATOYHOCTH BBIIIE [ CT., TPUKYyCHUIAITBHOU
peryprutanuu 6osee II cT.; 4) Bo3pacTt <50 u
>70 JIET; 5) MTOJIOKUTEIBHBIN Pe3yJIbTaT TECTA TTOJIH-
MepaszHoU 1ermHod peakrnuu (IT1IP) u/win mooxu-
TeJBbHBI TUTp aHTUTeN Kiacca G k SARS-CoV-2;
6) ocTpble WJIN XpOHUUECKUE 3a00I€eBaHUS TEUeHN;
7) CKOPOCTb KJIyOOUYKOBOU uIbTpaun
<30 mi/muH/1,73 m? o CKD-EPI; 8) Ts1:kesoe Teue-
HHe OpOHXMAJbHONH acTMbl WIH XPOHUYECKOH
00CTPYKTHUBHOU OOJIE3HU JIETKUX; Q) ayTOUMMYHHBIE
3a00J1eBaHuA; 10) 6EPEMEHHOCTD; 11) 3JTOKAYECTBEH-
HbIe HOBOOOPA30BaHUsl; 12) HEBO3MOKHOCTD TIO/IITH-
catb ¢popmy HHHOPMUPOBAHHOTO COTJIACHS.

JIna 0ObeKTUBHON OIEHKHU HCXOJ/IOB KCIIOJIB30-
Baslach KOMOMHUPOBAaHHAsI KOHEUHAS TOYKA, BKJIIO-
YaBIasi TOCIUTATU3AIMIO 110 TTOBOAY JAEKOMIIEHCA-
nuu XCH, HacTyieHre HeOJIarONMpUATHBIX KIUHHU-
YeCcKHX COOBITUH (CepIeuHO-COCyIUCTasi CMePTh,
HedatanpbHbli wWHGApKT Muokapga (MUM) wim
OCTpOe HapyllleHHe MO3TOBOTO KPOBOOOpAaIeHuUs,
TPpoMOOAMOOIINS JIETOYHOH apTepuu) B TeUeHUe
24 Mec IIPOCIEKTHBHOTO HAOJIIO/IEHU.

JHK IIMB B kpoBu BbIABIsIN MeTozoM IIIIP B
peXrMe peasibHOTO BPeMeHH. YPOBEHb ITPOBOCIIAIN-
TeJIbHBIX TUTOKUHOB (PHO-a u WJI-13) B KpoBH orpe-
JIeJISTA METO/IOM UMMYHOGEPMEHTHOTO aHAIH3A.

HccenenoBanue ObLIO TPOBEZEHO B COOTBETCTBUH
C MOJIOKEHUSAMU XeJIbCUHKCKOH JIEKJIapaIliX U 0J10-

CHF decompensation. The study was conducted
after stabilization of the patients’ condition prior to
hospital discharge. Subsequently, a 24-month fol-
low-up for all patients was carried out.

Inclusion criteria: 1) functional class (FC) II-IV
CHF; 2) age 50—70 years.

Exclusion criteria: 1) cardiovascular events less
than 6 months ago; 2) active myocarditis; 3) hemo-
dynamically significant valvular heart lesions: mitral
regurgitation above stage II, aortic stenosis with a
transaortic pressure gradient above 25 mm Hg, aor-
tic wall failure above stage I, aortic regurgitation
stage I, tricuspid regurgitation above stage II; 4) age
<50 and >70 years; 5) positive polymerase chain
reaction (PCR) for SARS-CoV-2 and/or positive anti-
SARS-CoV-2 IgG; 6) acute or chronic liver diseases;
7) glomerular filtration rate <3o ml/min/1,73 m?2
according to CKD-EPI; 8) severe bronchial asthma
or severe chronic obstructive pulmonary disease;
9) autoimmune diseases; 10) pregnancy; 11) malig-
nant neoplasms; 12) inability to sign the informed
consent.

To objectively assess outcomes, a composite end-
point was used, which included hospitalization for
decompensated CHF, occurrence of adverse clinical
events (cardiovascular death, non-fatal myocardial
infarction (MI), acute cerebrovascular accident, or
pulmonary embolism) during 24 months of the fol-
low-up.

CMYV DNA in the blood was detected by real-time
PCR. The blood levels of proinflammatory cytokines
(TNF-a and IL-1B) were determined by enzyme-
linked immunosorbent assay.

The study was conducted in accordance with the
provisions of the Declaration of Helsinki and was
approved by the local Ethics Committee of City Clini-
cal Hospital No. 1 (protocol No. 200 dated January
31, 2019).

Statistical data processing was performed using R
software (version 4.4.3; R Foundation for Statistical
Computing, Vienna, Austria). Analysis of the receiver
operating characteristic curves constructed and cal-
culation of the area under the curve (AUC) was used
to identify predictors of adverse cardiovascular
events. Quantitative data were presented as median
(Me) and interquartile range (25" and 75" percen-
tiles), while qualitative data were presented as abso-
lute values and percentages. Analysis of survival and
occurrence of adverse cardiovascular events were
performed using the Kaplan-Meier method; inter-
group differences were assessed by the log-rank test.
Comparison of long-term outcomes (death and com-
posite endpoint) between CMV-seropositive and
CMV-seronegative groups of patients was made
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OpeHO JIOKaJIbHBIM STUYECKUM KomureroM I'BY3
HCO «T'opoxackas ximHHYeckas OoiabHHUIA N2 1»
(mpotokos N2 200 oT 31.01.2019).

Crarucrtuueckyro 06paboTKy TaHHBIX TPOBOMIIN
C UCIIOJIb30BAaHUEM IPOTPaMMHOTO obecrieueHust R
(Bepcust  4.4.3; R Foundation for Statistical
Computing, Bena, ABctpust). [[yis BBISIBJIEHUS TIpe-
JIUKTOPOB Pa3BUTHA HEOJIATONPUATHBIX CEPJIEYHO-
COCYZTMCTBHIX COOBITUH Hcmomb3oBamun ROC-ananus ¢
ITOCTPOEHUEM XapaKTEPUCTHUECKUX KPUBBIX U pac-
verom AUC (twromazu moj; KpuBoit). KosrmaecTBeH-
HbI€ JJaHHbIE PEJICTABJISIN B BUie Meauanbl (Me) u
MEKKBapTUJIBHOTO HHTepBasia (25-1 U 75-1 MpOLeH-
THJIN), KAYECTBEHHbBIE — B BHJIe aOCOIIOTHBIX 3HaUe-
HUH U MPOIIEHTOB. AHAJIN3 BBKUBAEMOCTH U HACTY-
IUIEHUs] HeOJIarompHUsTHBIX CEePAEYHO-COCYAUCTHIX
coObITHH TpoBoTMIIcs MeTogoM Karutana — Mediepa
C OIIEHKOU MEXTPYIIIOBBIX PAa3JIUYUI 110 JIOTPAHTO-
BOMy KpuTepuio. CpaBHEHUE OT/JaJIEHHBIX HCXOJ0B
(cmepTh W KOMOWHUpOBaHHAs KOHEUHas TOYKA)
MeXy TrpynmnamMu (CEepOmO3UTHBHBIX U CepOHera-
TUBHBIX 1I0 [[MB 60JIbHBIX) MMPOBOJUIIOCH C TIOMO-
b0 0MHOMAKTOPHBIX MOeel perpeccun Kokca.
Bo Bcex CTaTUCTUUYECKUX TeCTaX yPOBEHb 3HAUHUMO-
ctu (ommbKa mepBoOro po/ia) YCTAHOBJIEH HA YPOBHE
0,05.

PE3YJ/IBTATDBI

[To pesynbraTam TeCTUPOBAaHHUs Ha HaJUJUE
IIMB Ha MOMEHT BKJIIOUEHHUs B HCCJIEJOBaHUE BO
BpeMsA TOCHUTAJIM3AIMN B CTAllMOHAD IAI[UEHTOB
pa3fenuad Ha JBE TPYIIbL: CEPOHETaTHBHBIE
(LIMB-) (n = 72), y KOoTOpBIX He ObL1 BhIsiBJIeH [[MB,
U CEPOIO3UTHBHBIE, ¥ KOTOPHIX B KPOBU OIpEJE-
asuies IIMB (ITMB+) (n = 79). Ananu3 mgemMorpadu-
YECKUX U KJIMHUYECKHUX [TapaMeTPOB ITOKA3asl BbICO-
KYIO CTENIEHb COTIOCTABUMOCTH MEXK/IY JIByMs TpyTI-
maMu TMalueHTOB, CTPATU(PUITUPOBAaHHBIMU 10
Hanuuuioo IIMB. YuureiBainuch Takue MOKa3aTeIH,
KakK TI0JI, BO3PACT, UHAEKC MAaCChl TeJIa, KOJTUIECTBO
U JTaBHOCTH IlepeHeceHHbIXx UM, Hajimune MOCTUH-
(apKTHOTO KapAMOCKIIepo3a, GUOPULIAIUN TIpe-
cepAui, a TaKKe peBacKy/sApu3alus B aHAMHE3e
(Tabs. 1). ®K cTeHOKapAUY HA MOMEHT BKJIIOUEHUS B
HCCIE/IOBAaHUE HE TIOKAa3aJ 3HAYHMMbBIX Pa3JIUYUH
(p = 0,081).

[Ipu cpaBHEeHUM CEPOIIO3UTHUBHBIX U CEPOHETa-
TUBHBIX 110 IIMB mainueHTOB BbISIBJIEHBI 3HAUUMbIE
paznuunsa B @K u craguu XCH. Tak, y ceponio3uTuB-
HBIX TAIUEHTOB dallle perucrpupoBasace XCH
IV ©K (31,6 mpotuB 16,7 %, p = 0,042) u II cragun
(41,8 mpotuB 25,0 %, p = 0,043). Pe3yabTaTh! TECTA
6-MUHYTHOH XOJIbOBI TaK’Ke IIPOIEMOHCTPUPOBAIN
CYIIIECTBEHHBIE Pa3JIUUMSA: CEPOIO3UTHBHbBIE TIAIIH-

using univariate Cox regression models. In all statis-
tical tests, the significance level (type I error) was set
at 0,05.

RESULTS

Based on the results of CMV testing at the time of
enrollment in the study during hospitalization,
patients were divided into two groups: seronegative
(CMV-) (n = 72) and seropositive (CMV+) (n = 79)
patients.

The analysis of demographic and clinical factors
showed a high degree of comparability between the
two groups of patients stratified by CMV status. Such
factors as sex, age, body mass index, number and
time since prior myocardial infarctions, presence of
post-infarction cardiosclerosis, atrial fibrillation,
and history of revascularization were analyzed
(Table 1). The FC of angina at the time of enrollment
showed no significant differences (p = 0,081).

When comparing CMV-seropositive and CMV-
seronegative patients, significant differences were
found in FC and stage of CHF. Specifically, seroposi-
tive patients more frequently had FC IV CHF (31,6%
vs. 16,7%, p = 0,042) and stage II CHF (41,8% vs.
25,0%, p = 0,043). The results of the 6-minute walk
test also demonstrated significant differences: sero-
positive patients walked a shorter distance
(p = 0,031). Additionally, seropositive patients had
significantly higher N-terminal pro-brain natriuretic
peptide (NT-proBNP) levels (p = 0,001).

The groups were comparable in all echocardio-
graphic parameters. However, seropositive patients
had lower values of left ventricular ejection fraction
(LVEF) compared to seronegative ones (41,0% [37,0;
46,0] vs. 44,0% [38,8; 57,0], respectively, p = 0,095).

The dynamics of CHF FC during the 24-month
follow-up are shown in Fig. 1. CMV-seronegative
patients demonstrated a better positive dynamics of
CHF FC compared to CMV-seropositive patients.
Among seronegative patients, FC I CHF was regis-
tered in 18,3% of cases after one year of the follow-up
(compared to 5,6% in seropositive patients) and in
17,1% after two years of the follow-up (compared to
8,2% in seropositive patients), respectively. Also, in
seronegative patients, a decrease in the number of
patients with FC III-IV CHF was observed: from
48,6% at baseline (compared to 70,8% in seroposi-
tive patients) to 39,5% after one year (compared to
61,1% in seropositive patients), and to 41,4% after
two years of the follow-up (compared to 65,6% in
seropositive patients).

In seronegative patients, LVEF showed a ten-
dency to increase during the follow-up: from a base-
line value of 44,0% [38,8; 57,0] to 47,0% [38,3; 55,8]

108

Journal homepage: http://jsms.ngmu.ru



Shilov S.N. et al. / Journal of Siberian Medical Sciences Vol. 10, No. 2 (2026)

Ta6smua 1. KnuHuko-geMmorpaduyeckas XxapakTepUCTHKA UCC/IeJOBAaHHBIX TPYII B 3aBUCUMOCTH OT HOCHUTEJIbCTBA
IIUTOMerajoBHUpyca
Table 1. Clinical and demographic characteristics of the studied groups depending on cytomegalovirus carrier status

XapaKTepHCTHKA Bce nauneHTs LIIMB- IIMB+

Chgracterl"istic All patients CMV- CMV+ p
(n=151) (n=72) (n=79)

[ToJs1, My>K4YUHBI 94 (62,3) 43 (59,7) 51 (64,6) 0,395

Gender, men, n (%)

UMT, kr/m? | BMI, kg/m? 29,2 [24,9; 32,7] 30,3 [25,6; 34,4] 27,7 [24,5; 31,9] 0,132
Bo3zpacr, jieT 59 [53; 63] 57,5 [53; 63] 59 [53; 63] 0,262
Age, years
ITUKC / PICS, n (%) 96 (63,6) 45 (62,5) 51 (64,6) 0,911
KoanyectBo UM B aHaMHe3e, 0,518
Number of MIs in a history, n (%):

0 55 (36,4) 27 (37,5) 28 (35,4)

1 67 (44,4) 32 (444) 35 (44,3)

2 22 (14,6) 10 (13,9) 12 (15,2)

3 4(2,6) 1(1,4) 3(3,8)

4 3(2,0) 2(2,7) 1(1,3)
JaBHocTb UM, seT 3,0 [2,0; 4,0] 2,5[2,0; 4,0] 3,0[2,0; 4,0] 0,489
Time since last MI, years
dubpunauus npejcepau, 55 (36,4) 21(29,2) 34 (43,0) 0,098
Atrial fibrillation, n (%)
PeBackynsipusanus B aHaMHe3e, 109 (72,2) 52 (72,2) 57 (72,2) 1,0
History of revascularization, n (%)
OK creHokapauu HanpsbkeHus, n (%) 0,081
FC of angina pectoris, n (%):

Il 49 (32,5) 27 (37,5) 22 (27,8)

I 58 (38,4) 28(38,9) 30 (38,0)

IV 44 (29,1) 17 (23,6) 27 (34,2)
Cramus XCH, n (%) 0,043
Stage of CHF, n (%): 100 (66,2) 54 (75,0) 46 (58,2)

I 51(33,8) 18 (25,0) 33 (41,8)

11
®K XCH / FC CHF, n (%): 0,042

II 60 (39,7) 37 (51,4) 23(29,1)

[1 54 (35,8) 23(31,9) 31(39,2)

I\ 37 (24,5) 12 (16,7) 25 (31,6)

TIIX, M / 6MWT, m
NT-proBNP, ir/mu (pg/ml)
XOBJI / COPD, n (%)

261,0 [173,5; 348,5] 325,5 [208,5; 364,01 230,0 [136,5; 324,0] 0,031
416,0 [312,0; 670,0] 350,0 [281,0; 449,0] 580,0 [378,0; 735,5] 0,001
28 (18,5) 13 (18,1) 15 (19,0) 0,948

CK® <30 ms1/mMun/1,73 M2 50,0 [40,0; 57,0] 48,5[39,0; 57,0] 52,0 [41,0; 57,5] 0,188
GFR <30 ml/min/1,73 m?

HapyuieHue yryieBoiHOro o6MeHa 20 (13,2) 10 (13,9) 10 (12,7) 0,868
Carbohydrate metabolism disorder, n (%)

®B JIXK, % / LVEE, % 42,0 [37,0; 51,0] 44,0 [38,8; 57,0] 41,0 [37,0; 46,0] 0,095
KJIP, mm / EDD, mm 55,0 [50,0; 60,0] 54,0 [50,0; 59,0] 56,0 [50,5; 61,5] 0,365
KCP, mm / ESD, mm 43,0 [38,0; 48,0] 41,0 [36,8; 47,0] 45,0 [38,5; 49,0] 0,07
MXII, mm / IVS, mm 12,5 [12,0; 13,5] 12,2[11,9; 13,2] 12,9 [12,0; 13,9] 0,721
3CJ/K, MM / LVPW, mm 13,5 [13,0; 14,0] 13,4 [12,8; 14,0] 13,0 [12,0; 14,0] 0,837

[Ipumeduasnue. LIMB-uuromeranosupyc; UMT - unaekc maccol Tesa; [IMKC - nocTuHpapKTHLIN Kapauockiaepos; UM - nndapkt
muokapzaa; ®K - ¢yHkunonanbHbid Kiacc; XCH - xpoHuyeckas cepaedHasi HeJlocTaTOYHOCTb, TIIX - TecT mecTUMUHYTHOH X0b6bI; NT-
proBNP - mpezumiecTBeHHUK MO3roBOro HaTpuilypeTudeckoro nentuza; XOBJI - xpoHudyeckass o6CTpyKTUBHA 6GoJie3Hb Jjerkux; CKO -
CKOpOCTb KJy604ykoBoi duabrpauuu; @B JIXK - dppakuus Bei6poca sieBoro xkeayaodka; KJP - koHedHbIH guacTosmvyeckuit pasmep; KCP -
KOHeYHbIH cucTosnyeckuit paamep; MXKII - mexckesnynoukoBas neperopogka; 3CJ/IDK - 3a/iHss cTeHKa JIeBOIO »KeJlyZj04uKa.

Abbreviations: CMV - cytomegalovirus; BMI - body mass index; PICS - post-infarction cardiosclerosis; MI - myocardial
infarction; FC - functional class; CHF - chronic heart failure; 6MWT - 6-minute walk test; NT-proBNP - N-terminal pro-brain natriuretic
peptide; COPD - chronic obstructive pulmonary disease; GFR - glomerular filtration rate; LVEF - left ventricular ejection fraction; EDD - end-
diastolic dimension; ESD - end-systolic dimension; IVS - interventricular septum; LVPW - left ventricular posterior wall.
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after 1 year after 2 years after 2 years

OKIII / FCIII @KIV / FCIV

Puc. 1. Tunamuka pyaknuonanpHoro kiacca (OK) xporuueckolt cepzieaHol HeocratouHoctd (XCH) y manpeHTOB
B 3aBHCHMOCTH OT HOCHUTEJIBCTBA IuTOMerasiopupyca (LIMB) B TeueHHe 24-MeCcsSuHOT0 eprozia HabIroieHus
Fig. 1. Dynamics of functional class (FC) of chronic heart failure (CHF) in patients depending on cytomegalovirus (CMV)
carrier status during the 24-month follow-up

€HTHI ITPOXO/IHJITH MEHBIITYIO JUCTAHIIHIO (P = 0,031).
Taxk>ke y cepOITO3UTHUBHBIX AI[EHTOB BhISABJIEH 3HA-
yuMo Oosee BbICOKMH ypoBeHb NT-proBNP
(p = 0,001).

ITo Bcem sxokapaumorpaduUUecKkuM MHapamMerpam
HCCIIe/I0OBaHHBIE TPYIINBI OBIM COTIOCTaBUMBI. Tem
He MeHee y cepomno3uTuHbIx mnamnueHtoB ®B JIK
umesa 6ojiee HHU3KWE 3HAUEHHSA II0 CPAaBHEHUIO C
CEpPOHETaTUBHBIMU MalueHTaMu (41,0 % [37,0; 46,0]
u 44,0 % [38,8; 57,0] COOTBETCTBEHHO, p = 0,095).

Junamuka ®K XCH B TeueHHe 24-MeCSIUHOTO
MMPOCIIEKTUBHOTO HAOJIOZIEHUsT TIpeJicTaBjeHa Ha
puc. 1. Y ceporHeratuBHbIX 110 IIMB nanjueHTosB 3ape-
TUCTPUPOBAHA JIydIllasi MOJIOKUTEIbHAS JUHAMUKA
®K XCH 1o cpaBHEHHUIO € CEPOTIO3UTUBHBIMU OOJIb-
HBIMU. Y CEpOHEraTUBHBIX OOJIPHBIX 4Yepe3 TOoj
nabsonenuss XCH @K I Berpeuasnach B 18,3 % city-
yaeB (IPOTHUB 5,6 % Y CEpOIIO3UTUBHBIX) Uy 17,1 % —
yepes 2 roga HaOoeHus (IpoTuB 8,2 % y ceporio-
3UTHBHBIX) COOTBETCTBEHHO. TaKkKe cpeau y cepoHe-
raTuBHBIX 601bHBIX XCH Ha0110/1a710Ch YMEHBITIEHHE
kosunuectBa jutl ¢ [II-IV OK: npu ucxoiubix 48,6 %
60JIBbHBIX (TIPOTHUB 70,8 % y CEPOTO3UTUBHBIX HAIIH-
€HTOB) J10 39,5 % depes oy, (mpoTus 61,1 % y cepo-
MMO3UTHUBHBIX MAIIUEHTOB), a YePe3 JIBa rojia HabJIIo-
neHust — 41,4 % (IpoTus 65,6 % y CepOMO3UTHUBHBIX
Al eHTOB).

after 2 years (p = 0,108) (Fig. 2). In the group of
seropositive patients, conversely, LVEF showed a
tendency to decrease: from a baseline value of 41,0%
[37,0; 46,0] to 40,0% [35,0; 47,0] after 2 years
(p = 0,823). Moreover, after 24 months of the follow-
up, LVEF was significantly higher in seronegative
patients compared to seropositive patients
(p = 0,001).

Analysis of the occurrence of adverse cardiovas-
cular events according to the composite endpoint in
CMV-seropositive and CMV-seronegative patients
with CHF was performed using the Kaplan-Meier
method (Fig. 3). Adverse cardiovascular events and
deaths within 24 months after hospitalization for
decompensated CHF  occurred significantly
(p < 0,001) more frequently in seropositive patients
than in seronegative patients.

Significantly higher levels of TNF-a and IL-1
(p < 0,05) were recorded in CMV-seropositive
patients compared to CMV-seronegative (Table 2).

Univariate analysis revealed a high risk of death
(relative risk (RR) = 8,57; 95% confidence interval
(CD = 1,98-37,1; p = 0,004) and achieving the com-
posite endpoint (RR = 3,17; 95% CI = 1,78-5,64;
P < 0,001) in seropositive patients within 24 months
after hospitalization for decompensated CHF
(Table 3). At the same time, the levels of proinflam-
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Puc. 2. [lunamuka ¢pakiiuy BbIOpPOca JIEBOTO KEJY0YKA B 3aBUCHIMOCTH OT HOCUTEJIBCTBA [IUTOMETAJIOBUPYCA:
A- CEepOHETaTUBHbIC ITAITEHTDI; B- CEPOITIO3UTUBHBIE TAITUEHTHI
Fig. 2. Dynamics of left ventricular ejection fraction depending on cytomegalovirus carrier status:
A - seronegative patients; B — seropositive patients

®B JI?K y cepoHeraTUBHBIX OOJIBHBIX ITOKa3ajia
TEHJIEHIINI0O K YBEJIMUYEHUIO B TeUeHHe Iepuo/ia
MPOCIIEKTUBHOTO HAOJIOJIEHUs: MPH HCXOJHOM
3HaUeHuHU 44,0 % [38,8; 57,0] uepes 2 royia ysenu-
qusach 10 47,0 % [38,3; 55,8] (p = 0,108) (puc. 2).
B rpyrmme ceporno3uTUBHBIX OOJIBHBIX, HAIIPOTHB,
OB JIXK nnokazasa TeH/IeHIIUIO K YMEHbIIIeHUIO: IPU
HCXOTHOM 3HaueHUH 41,0 % [37,0; 46,0] depes
2 roja yMeHBIIWIACh JI0 40,0 % [35,0; 47,0]
(p = 0,823). IIpu 5TOM y CepOHETaTUBHBIX MaIlHEH-
TOB 4yepe3 24 mec Habmwaenus ®B JI)K 6puia 3Ha-
YUMO BBIIIIE [0 CPABHEHUIO C CEPONO3UTHUBHBIMU
(p = 0,001).

I[IpoBesen aHanMU3 BEPOSITHOCTU  Pa3BUTHUA
HeOJIaTOIPUATHBIX CEPAEUHO-COCYIUCTBIX COOBITHM
110 KOMOMHUPOBAHHOU KOHEYHOU TOUKE Y CEPOTIO3H-
TUBHBIX U CepOHeraTuBHbIX N0 1IMB manueHTOB C
XCH c ucnionip3oBanueM Meroza Kamana — Matiepa
(puc. 3). HebaronmpusiTHbIE CEPAEUHO-COCYAUCTHIE
cOOBITHS U JIETAJIbHBIE UCXOJbl B TEUEHUE 24 MeC
IOCJIe TOCIUTAIN3AIINH B CBA3HU C JIeKOMITEHCAITuen
XCH y cepONO3UTHBHBIX NAIIUEHTOB PETUCTPUPOBA-
Juch 3HaunMo (p < 0,001) 4ale, YeM y cepoHera-
TUBHBIX.

VY ceponosutuBHbIXx 10 [IMB GoipHBIX 3aperu-
CTPUPOBaHbI 3HAYUMO (p < 0,05) Oojiee BBICOKHE
ypoBau ®HO-a u NJI-1 mo cpaBHEHHIO C cepoHera-
TUBHBIMH IaleHTamu (Tadi. 2).

I[Ipu npoBeaeHun OAHOG(GAKTOPHOTO AaHAJIN3A
BBISIBJIEH BHICOKUH PUCK JIETAIHHOTO Hcxoza (0THO-
curtenbHbIH puck (OP) = 8,57; 95% /ToBepUTETbHBIN
uHTepBan (JIN) = 1,98-37,1; p = 0,004) U HACTy-
IJIEHHUsA COOBITHS 10 KOMOMHUPOBAHHON KOHEUHOM
touke (OP = 3,17; 95% JIU = 1,78—5,64; p < 0,001)
Yy CepONO3UTHUBHBIX MAIMEHTOB B TEUEHHE 24 MeC

matory cytokines and NT-proBNP demonstrated a
lower risk of fatal outcome and achieving the compos-
ite endpoint compared to CMV-seropositive patients.

DISCUSSION

The results of our study indicate that CMV-seropos-
itivity in patients with CHF is closely associated with
left ventricular remodeling and the severity of CHF.
The results obtained demonstrate a pattern of the
inflammatory process in CHF in patients with CAD. It
has been shown that the level of proinflammatory cyto-
kines increases in CMV-positive patients with CHF and
CAD. Associations were identified between structural
and functional characteristics of the heart, the occur-
rence of adverse cardiovascular events, and CMV car-
rier status, indicating the influence of the infectious
agent on the progression of myocardial remodeling in
patients with CAD and CHF.

Inflammation is a critical factor influencing the
pathogenesis and progression of CHF. Cardiomyo-
cyte dysfunction and pathological extracellular
matrix remodeling occur as secondary effects of
chronic low-grade inflammation, which leads to
increased myocardial stiffness and reduced ventricu-
lar compliance [10]. Identifying new inflammatory
mechanisms that trigger key pathophysiological pro-
cesses in CHF is crucial to better understand the
development and progression of the syndrome, as
well as for creating new therapeutic strategies.

Genetic, environmental, or pathogenic factors
can contribute to the development and/or progres-
sion of cardiovascular diseases, and viral infection
accompanied by myocardial inflammation is a well-
known factor that can lead to myocardial dam-
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Puc. 3. KpuBble BEpOSITHOCTH HACTYILIEHUs HEGIATOIPUATHBIX CEPAEUHO-COCYUCTHIX COOBITHIMA
B TEUEHHE 24 MeC B 3aBUCHMOCTH OT HOCUTEJILCTBA IuToMeranoBupyca (IIMB):
A — cBoOOzIa OT COOBITHI; B — BEPOATHOCTH BHIXKUBAHUSA
Fig. 3. The curves of adverse cardiovascular events over 24 months depending on cytomegalovirus (CMV) carrier status:
A — event-free survival; B — survival chance

[IOCJIE TOCIIUTAIN3AIINH B CBSI3H C IEKOMIIEH caIuen
XCH (tabxa. 3). Ilpu 5TOM YpOBHU IPOBOCIIAJIH-
TEJIPHBIX IIUTOKWHOB U IPEAIIECTBEHHUKA MO3TO-
Boro Hatpuiyperudeckoro nentuga (NT-proBNP)
Yy CepOHETATHBHBIX HAIUEHTOB IPOJIEMOHCTPUPO-
BaJTU MEHBIIINH PUCK PA3BUTHSA JIETAJIBHOTO UCX0/1a
U HACTYIUIEHUS COOBITHS MO KOMOWHHUPOBAHHOU
KOHEYHOH TOUYKE I10 CPABHEHUIO C CEPOIIO3UTHUB-
HbIMH 110 IIMB 601bHBIMU.

age [11]. The acute form of the disease may be directly
associated with viral infection, as confirmed by the
presence of the viral genome, histological examina-
tion of cardiac tissue, and clinical symptoms [12].
However, it is unclear whether the long-term pres-
ence of viral genomes in human cardiac tissue can
induce a similar effect over time. This question is
particularly important given that viral genomes are
regularly detected in heart tissue samples from
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Ta6s1una 2. YpoBHH LIUTOKUHOB B 3aBUCHMOCTH OT HOCUTE/ILCTBA LIUTOMEraJI0OBUPYCa, 1T/ MJI
Table 2. Cytokine levels depending on cytomegalovirus carrier status, pg/ml

LUTOKHUH Bce nanueHThI IIMB- / CMV- IMB+ / CMV+ p
Cytokine All patients (n=72) (n=79)

®HO-a / TNF-at 7,4 [5,4; 10,4] 5,5[4,3; 7,5] 9,1[6,6;11,4] 0,001
WI-18 /IL-1B 17,1 [14,7; 21,6] 15,2 [12,4;17,5] 19,5 [16,2; 23,7] 0,03

IpumeuyaHnmue.
Abbreviations:

LIMB - yutomeranoBupyc; PHO-a - pakTop Hekposa onyxoau-o; UJI-1f - unTepaedkuH-1[3.
CMV - cytomegalovirus; TNF-a - tumor necrosis factor-a; IL-1f - interleukin-1.

Ta6auna 3. OTHOCUTEIbHBIA PUCK PAa3BUTHSI HeGIarONMPUATHBIX CEP/EYHO-COCYAUCTBIX COOBITUN

Table 3. Relative risk of adverse cardiovascular events

JleTa/JIbHOCTh KoMGuHMpOBaHHAsA KOHEeYHasA TOYKa
IlokasaTeJ/ib Mortality Combined endpoint
Parameter

OP/RR 95% /U /CI p OP /RR 95% AU / CI p
IMB+ / CMV+ 8,57 1,98-37,1 0,004 3,17 1,78-5,64 <0,001
NT-proBNP, na 100 nir/ma | per 100 pg/ml 1,17 1,04-1,31 0,009 1,20 1,12-1,28 <0,001
®HO-o, nr/ma | TNF-a, pg/ml 1,22 1,09-1,38 <0,001 1,21 1,12-1,30 <0,001
WJ1-1B, ir/ma | pg/ml 1,14 1,06-1,24 <0,001 1,10 1,05-1,15 <0,001

[IpumMevyaHue.

OP - oTHOcuTenbHBbIN pUCK; [IU - noBepuTeNbHBIN UHTepBas; LIMB+ - cepono3uTHUBHBIE 110 LIUTOMEraJ0BUPYCY

nauueHTbl; NT-proBNP - mpejuiecTBeHHMK M03roBoro HaTpuilypetuyeckoro nentuja; PHO-a - daktop Hekposa onyxosu-a; WUJI-18 -

HWHTepJIeHKUH-10.
Abbreviations:

RR - relative risk; CI - confidence interval; CMV+ - cytomegalovirus-seropositive patients; NT-proBNP -

N-terminal pro-brain natriuretic peptide; TNF-a - tumor necrosis factor-o; IL-1 - interleukin-1p.

OBCYKAEHUE

PesysibraThl MpPOBEIEHHOTO HAMH HCCJIEIOBAHUSA
CBUJZIETEJILCTBYIOT O TOM, UYTO CEPOIO3UTHUBHBIN IO
IIMB undexkmuu ¢oH B IJIa3Me KPOBU MAIEHTOB C
XCH TecHO B3aMMOCBA3aH C PEMOEIUPOBAHUEM
JIEBOT'O JKeJIyZlouKa U TsxkecTbio TedeHuss XCH. ITosy-
YeHHBbIE Pe3yJIbTAaThl JIEMOHCTPUPYIOT 3aKOHOMep-
HOCTBb BOCIAJIUTEBHOTO mporiecca mpu XCH y 6oi1b-
vpix MBC. ITokasano, yrto npu XCH y manueHToB ¢
NBC npu Hayimunu 1IMB nosbiiiaercs ypoBeHb IIpo-
BOCHAJIUTEIbHBIX ITUTOKUHOB. BBIsSBIEHBI B3auMOC-
BA3U MEXAYy IlapaMeTpaMu CTPYKTYPHO-(PYHKITHO-
HJIBHOTO COCTOSIHUWA CEp/Illa, Pa3BUTHEM HebJIaro-
MPUATHBIX  CEPAEUYHO-COCYUCTBIX  COOBITMH |
HocuresnbcTBOM [IMB, uTO ykasplBaeT Ha BJIUSAHUE
UHQEKIMOHHOTO areHTa Ha IIPorpeccupoBaHUe peMo-
JleTupoBaHus Muokap/a y 6opHbix IBC ¢ XCH.

Bocriasienue siBisieTcsi BasKHEHITUM (aKTOPOM,
BJMAIOIIMM Ha TNaToreHe3 W IIPOrPECCHPOBAHUE
XCH. IuchyHKIHA KapAAOMHUOIMTOB U TAaTOJIOTH-
YecKoe pemMoeTupoBaHue BHEKJIETOYHOTO
MaTpUKCa BO3HUKAIOT KaK BTOpUYHbIE 3D EKTHI
XPOHHYECKOTO BSJIOTEKYI[ETO0 BOCHAJIEHUs, IIPUBO-
JISITIIETO K MOBBINIIEHUTO )KECTKOCTA MUOKap/a 1 CHU-
JKEHUIO TIOJIaTJIMBOCTU KEJIyJIOUKOB [10]. BrisBite-
HU€ HOBBIX BOCIIAJIUTEIbHBIX MEXAHU3MOB, 3aITyCKa-
IOIUX KJIIOUEBbIE TATO(U3UOJIOTHUUECKHE ITPOIECCHI

healthy individuals in the absence of clinical symp-
toms. The potential presence of viral proteins in car-
diac tissue, which may result from delayed clearance,
may contribute to chronic inflammation, that, in
turn, may negatively affect cardiac function [11].

The inflammation observed in patients with CHF
may result from increased expression of proinflam-
matory cytokines in response to cardiomyocyte dam-
age, as well as a rapid adaptation to the stress experi-
enced by these cells [13]. At the same time, an
increase in the level of proinflammatory cytokines
leads to the progression of cardiac pathology due to
their damaging effects on cardiac cells and systemic
blood flow. Accordingly, an increase in the concen-
tration of proinflammatory cytokines during physio-
logical aging and in certain chronic diseases are
events that occur simultaneously [14].

Currently, little is known about the antigens
involved in T-lymphocyte differentiation during
immune system aging in the context of CHF progres-
sion. T-lymphocytes can be repeatedly and continu-
ously activated over time by the antigens of chronic
infections, and this continuous activation may drive
the progression of inflammation and potential tissue
damage. To date, one of the main known inducers of
T-cell differentiation is CMV. CMV reactivation
occurs during immune system aging, and the titer of
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npu XCH, uMmeeT nepBOCTelleHHOe 3HA4YeHHE MAJIs
JIy4Ilero MOHUMAaHUSA Pa3BUTUS U IIPOTPECCHPOBa-
HUA CHUH/APOMA, a TakKe Jid pa3pabOTKU HOBBIX
TepareBTHYECKHUX CTPATETHH.

leneTnueckue, S5KOJIOTUYECKUE WJIN ITaTOTEHHBIE
(axTopsl MOTyT CIIOCOOGCTBOBATh Pa3BUTHIO H/HJIN
IIPOTPECCHPOBAHUIO CEPEYHO-COCYAUCTHIX 3a00sIe-
BaHUH, a BUpPyCcHas HHOEKITUs, COTPOBOK/IAIOIIAAC
BOCIIJIEHEM Cep/I€YHON MBIIIIIBI, ABJISAETCA XOPOIIO
M3BECTHBIM (AKTOPOM, CIOCOOHBIM IIPDUBECTH K
nopakeHur0 Muokapaa [11]. Ocrpas dopma 3abose-
BaHUSA MOKET ObITh HAIPAMYIO CBA3aHA C BUPYCHOH
nHQEKIUEN, YTO MOATBEPK/IATI0Ch HATMYUEM BHUPYC-
HOTO TeHOMa, THCTOJIOTHYEeCKUM HCCIIe/JOBAaHUEM Cep-
JIEYHON TKAHU U KIMHUYECKHMMH CHUMITOMamu [12].
O/1HaKO HEACHO, MOXKET JIN JJTUTETHHOE IIPUCYTCTBHE
BUPYCHBIX T€HOMOB B TKAQHX U€JIOBEUECKOTO CepIa
€O BpeMeHeM BBbI3BATh AHAJIOTUYHBIN 3¢ deKT. ITOT
BOIIPOC O0CODEHHO BayKeH, YUUTBHIBASA, UTO BUPYCHBIE
TEeHOMbBI DETrYJIAPHO OOHAPY:KUBAKOTCA B 00pasmax
Cep/la 3710POBBIX JIIO/IEH IIPU OTCYTCTBHH KJIMHUYE-
CKHUX CHUMITOMOB. [lOoTeHIMasbHOE IIPUCYTCTBHE
BHUDPYCHBIX O€JIKOB B CEPJIEYHON TKAHH, KOTOpPOE
MOJKET OBITh PE3YJIFTATOM 3aMe]IJIEHHOTO BBIBEIe-
HU#A, CIIOCOOCTBYET XPOHUYECKOMY BOCIIQJIEHHUIO, UTO,
BEPOSITHO, HETATUBHO BJIUSET Ha paboTy cepana [11].

BocniasieHne, oOHapy:KeHHOE y NAIMEHTOB C
XCH, moxkeT OBITH CJIEACTBUEM YBEJIMUEHHUS DKC-
IIPECCUH TIPOBOCIIINTENBHBIX IUTOKHHOB B OTBET
Ha IIOBpEXK/EHHE KapJHOMHOIIUTOB, a TaKKe
OBICTPOM alallTalliil K CTPECCY, HCIIBITHIBAEMOMY
9TUMU KJeTKaMu [13]. BmecTe ¢ Tem yBesnmueHwne
YPOBHSI TPOBOCHAJIUTEIBHBIX IIUTOKWHOB IIPUBOJIUT
K IIPOTPECCUPOBAHUIO CEP/IEYHON MAaTOJIOTUN M3-3a
UX IIOBPEXKAIOIIETO BO3/IENCTBUA Ha KJIIETKU CEPATIA
Y CUCTEMHBIA KPOBOTOK. COOTBETCTBEHHO, TIOBBIIIIE-
HUe KOHIIEHTPAI[UU MPOBOCIAJIUTENBHBIX IIUTOKH-
HOB IIpU (HUBHOJIOTUYECKOM CTAPEHUU U IIPU HEKO-
TOPBIX XPOHHYECKHX 3a00JIeBaHUAX COOBITHAMHU
MIPOMCXOUT OJTHOBPEMEHHO [14].

B HacrosIee BpeMsa Mayio U3BECTHO 00 aHTHTe-
Hax, ydacTByIoIux B 1uddepennuposke T-mumdo-
IIUTOB B IIPOIlecce CTapeHMA MMMYHHOH CHCTEMBI B
koHTekcTe TeueHuss XCH. T-numdorursl moryT
MHOTOKPATHO ¥ HEMPEPHIBHO AKTHUBHUPOBATHCI C
TeUYeHWeM BpEMEHH AaHTHTeHAaMU XPOHHYECKUX
UHOEKIUN, U 3Ta HellpephIBHAS aKTHUBAIUS MOXKET
OBITH IPUYUHOHN IPOrPECCUPOBAHUS BOCHIATIEHUS U
BEPOATHOTO INOBPEXXIeHUA TKaHed. Ha ceropusm-
HUH IeHb OJHUM 13 OCHOBHBIM N3BECTHBIX MHYKTO-
poB nuddepeniiupoku T-kinetok sasiserca [TMB.
AKTHBaIuA 5TOr0 BUpyca IPOUCXOAUT HA (poHe cTa-
peHUs UMMYHHOU CUCTEMBI, a TAK)Ke TUTP AaHTHUTEJI K
IIMB acconuupoBaH ¢ IMMYHOKOMIIETEHTHOCTBIO U

CMV antibodies is associated with immunocompe-
tence and the lymphocyte differentiation degree in
elderly individuals [15].

CMV carrier status in patients with CHF of isch-
emic nature indicates a possible pathogenetic role of
the infectious agent in CHF progression, which, in
turn, is determined by proinflammatory cytokine
expression that significantly influences the course of
these processes. The results of our study suggest that
the detection of CMV in the blood plasma allows an
objective assessment of the severity of the process
and may serve as an important prognostic test in
evaluating the course of heart failure in patients with
CAD, thereby optimizing both the diagnosis and
treatment of these patients.

Understanding the immuno-inflammatory mech-
anisms of CHF of ischemic nature is of fundamental
importance for the development of new approaches
to understand the heart failure pathogenesis, as well
as a novel, more effective treatment strategies and
secondary prevention of heart failure (for example,
through the use of immunomodulators), and for
understanding the mechanisms of action of conven-
tional pharmaceuticals.

The relationship between CHF severity and pro-
inflammatory cytokine levels was demonstrated in
other studies [16]. It has been shown that the proin-
flammatory cytokine level correlates with increased
mortality [17], but this has not previously been ana-
lyzed in the context of CMV infection in CHF,
although the role of CMV infection as a marker of
disease severity in acute HF and its possible involve-
ment in the development and worsening of other car-
diac pathologies have been demonstrated earlier
[18, 19]. Our study demonstrates an association
between more severe functional status, proinflam-
matory cytokine levels, and CMV-seropositivity.
CMV-seropositive patients have higher concentra-
tions of proinflammatory cytokines. Given our
results, it is possible to suggest that vaccination
against CMV in early childhood or after verification
of the diagnosis of CHF may also be a strategy to
improve the functional status of patients with this
pathology [20].

CONCLUSION

CMV carrier status is a risk factor for an unfavor-
able course of CHF: cardiovascular events and lethal
outcomes within 24 months after hospitalization for
decompensated CHF occur significantly more often
in CMV-seropositive patients compared to CMV-
seronegative patients. Moreover, seropositive
patients exhibit elevated levels of proinflammatory
cytokines with underlying CHF decompensation,
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crenieHpl0 AU depeHIupoBKH  JTUMOOLUTOB Y
MOXKUJIBIX JIIozel [15].

Hanuuue IIMB y nanuenTtoB ¢ XCH umemuue-
CKOT'0 reHe3a yKa3blBaeT Ha BO3MOKHYIO IIaTOreHe-
TUYECKYI0 poJib UH(PEKIIMOHHOIO areHTa B IIporpec-
cuposanuu XCH, 4To, B CBOIO O4epe/ib, IOTEHIIUPY-
eTcs HKCIIpeccrel TPOBOCHAIUTEIbHBIX IUTOKUHOB,
OKa3bIBAIOIINX 3HAUYUMOE BJIUAHNE Ha TedeHue yKa-
3aHHBIX TIPOIleccOB. Pe3ynbTaThl Haleld paboThI
CBUJIETEJIBCTBYIOT O TOM, UTO onpeziesaernue [IMB B
IJIa3Me KpPOBU II03BOJIAET OOBEKTUBHO OLIEHUTH
TSKECTD MPOIECCa U MOKET ObITh BaYKHBIM ITPOTHO-
CTUYECKUM TecTOM B o1leHKe TeueHuss CH y 601bHBIX
NBC, uTo 1M03BOJISIET ONTUMU3UPOBATH KaK JUArHO-
CTUKY, TaK U JIeYeHUE JaHHBIX MAIlHEHTOB.

IToHuMaHMe UMMYHOBOCIIAJINTEIbHBIX MEXaHU3-
MoB XCH wumeMu4eckoro rese3a uMeeT HUCKJIIOUH-
TeJlbHOE (yHJaMeHTaJIbHOEe 3HAuYeHHe JJid paspa-
OOTKH HOBBIX ITOAXOZOB K H3YYEHHUIO IATOreHe3a
CH, a Takxe HOBOU Oosiee 3¢ PEKTUBHOU CTpATEruu
JledeHus U BTopuuHOH npodunaktuku CH, Hampu-
Mep, € HCIOJb30BaHHEM HUMMYHOMOIYJISATOPOB, U
[IOHMMAaHUs MEXaHU3MOB JIEHCTBUA yKe IPUMeHsIe-
MBIX (hapMaKOJIOTHYECKHUX IIPENIAPATOB.

Bzanmocsasp Mmexay TsokecTbio XCH 1 ypoBHEM
IIPOBOCHAJIUTEIbHBIX IUTOKUHOB IIPOJEMOHCTPUPO-
BaHa B JIpYTUX HCCIeN0BaHUAX [16]. ITokazaHo, UTO
YPOBEHB IPOBOCIIATIUTEIBHBIX IIUTOKUHOB KOppeJIu-
PYET ¢ TOBBIIIEHHOW CMEPTHOCTHIO [17], HO paHee
Takasg KOppeJAlusa He aHAJIM3UPOBAJIACh B KOHTEK-
cre IMB undexnuu npu XCH, xora posp IIMB
nHOQEKINY KaK MapKepa TsKecTH 3a001eBaHus IPU
octpoii CH u ee BO3MOKHO€E yJacTHe B pa3BUTHHU U
VXYAUIEHUU JIDYTUX CEP/AEYHBIX IaTOJIOTUU IIpoje-
MOHCTpHUpOBaHa paHee [18, 19]. B Hamem wuccieso-
BaHUU MTOKa3aHA B3aMMOCBIA3b MEXAY OoJjiee TsKe-
JIBIM (PYHKIIMOHAJIBHBIM CTaTyCOM, YPOBHAMHU IIPO-
BOCIIQJINTEIBHBIX IUTOKUHOB U CEPOIIO3UTUBHOCTHIO
nanuentoB no I[MB. CepomosutuBHblE (OJIbHBIE
UMeloT 6ojiee BBICOKYIO KOHIIEHTPAIIMIO ITPOBOCIA-
JINTEJIbHBIX IIUTOKWHOB. YUUTBIBas HAIIU pe3yJib-
TaThl, MOKHO TOBOPUTD O TOM, YTO BaKI[UHAIIHA IIPO-
TuB [IMB B panHeM Bo3pacTe WX IIOCJIe TOCTAHOBKHU
quarHoza XCH Takke MOKeT OBITh CTpaTernein
yay4ieHus GyHKIIMOHAJIBHOTO COCTOSHUS MaIueH-
TOB C DTOMH IMAaTOJIOTHUEH [20].
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indicating possible pathogenetic role of CMV infec-
tion in the development of inflammation that con-
tributes to cardiac dysfunction progression.

The practical significance of our study lies in
identifying the possibility of the prediction of fatal
outcome due to the cardiovascular diseases and the
occurrence of adverse cardiovascular events, such as
hospitalization for decompensated CHF, myocardial
infarction, stroke, or pulmonary embolism within
24 months after inpatient treatment for decompen-
sated CHF, by CMV testing during hospital stay.
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3AK/IIOYEHUWE

dakTOopoM pHCKa HEOJIArONMPUSATHOTO TEYEHUS
XCH saBasercsa HocutenbcTBo I[MB: cepaeuno-
COCYZTUCTbIe COOBITHUSI U JIETAJIbHBIE HCXOJIbI B
TedeHUe 24 MeC II0CJIe TOCHUTAIN3al[iuH B CBI3HU C
nexommnencaipreir XCH y 60JbHBIX C TTO3UTUBHBIM
IOMB craTycomM perucTpupyoTcs 3HAUMMO dallle
10 CPAaBHEHHUIO C CEPOHETATUBHBIMH OOJILHBIMH.
IIpu 5TOM y CEpPOTIO3UTHUBHBIX NAI[UEHTOB BBIABJIA-
IOTCSI TIOBBIIIIEHHBIE YPOBHU ITPOBOCIIAJIUTETbHBIX
IIUTOKUHOB Ha (oHe jekommeHcanuu XCH, uto
yKas3blBaeT Ha BO3MOXKHYIO ITaTOT€HETUYECKYIO
posib IIMB mH(QeKImu B pa3BUTHH BOCIAJIEHUS,
CIIOCOOCTBYIOIIETO IIPOTPECCHPOBAHUI0  CepJied-
HOH AUCHYHKIIUH.

[IpakTrueckass 3HAYUMOCTb PabOTHI 3aKJIIOYa-
eTcs B BBISIBJIEHUU BO3MOKHOCTU ITPOTHO3UPOBAHUS
JIETAJIBHOTO MCXO/iA BCJIEICTBUE CEPAEYHO-COCY/IU-
CTHIX 3a00JIeBaHUH W HACTYIUIEHUS HeOJIarompusiT-
HBIX CEPJEUYHO-COCY/IHCTBIX COOBITHUH, TAKHX Kak
TOCIIUTAIN3AIINS B CBA3HU C JekoMieHcanuein XCH,
nHGAPKT MUOKAP/a, MHCYJIBT WX TPOMOOIMOOIHS
JIETOYHOU apTepUH, B TEUEHUE 24 MeC ITOCJIE CTAIH-
OHApHOTO JIeYeHUs 10 oBoAy AekomieHcanuu XCH
IyTeM TecTUpoBaHUA Ha Hanuuue [IMB undexun
BO BpeMsI ITpeObIBAHUS B CTAllIOHAPE.

KoH@uukT HHTEPECOB. ABTOPHI 3aSBJISIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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AHHOTAIINA

Hacrosmuii 0630p 0TpaskaeT COBpEMEHHOE COCTOSIHIE BOIIPoca 0 MOP()OGYHKIMOHAIBHBIX U3MEHEHUAX HA/IIIOYEUHUKOB
IIPU THEBMOHUSX. PUCK pa3BUTHs THEBMOHUH, & TAKXKe IPOTHO3 U MCXOJ] BO MHOTOM 3aBUCAT OT 3(D(PEKTUBHOCTU afal-
THUBHBIX [TPOILIECCOB B OPTaHU3Me YeIOBeKa. B CBS3H C TUM JOCTATOYHO BAXKHBIM IIPE/ICTABJISETCS PACCMOTPEHHE BJIHSI-
HUS HA Pa3BUTHE U TeUeHUe THEBMOHUU COCTOSHUS SHOKPUHHOU cucTeMbl. COTJIAaCHO JAHHBIM JINTEPATYPhI, BAXKHBIM
SIBJISIETCS aJIbHelIee u3ydyeHrne 0cCOOEHHOCTEH pa3BUTHUs ITHEBMOHUM ¢ y4eTOM MOP(MO]PYHKIIMOHATIBHOTO COCTOSHUS
HA/IIIOYEYHNKOB KaK OJHOTO M3 BAJKHEHINNX 3BEHbEB HEHPOIHIOKPUHHOU cHCTeMbl. VICIOIb30BaHUE COBPEMEHHBIX
METO/I0JIOTHUECKUX I10/IX07I0B, OCHOBAHHBIX Ha BO3MOXKHOCTSX COBPEMEHHBIX HAYUHBIX MOPQOIOTHYECKUX HCCIIeZI0Ba-
HUH C UCIIOJIb30BAHHEM MUMMYHOTHCTOXUMHYECKUX U JJIEKTPOHHO-MUKPOCKOIIMUECKUX METOZIOB, TIO3BOJIUT 3TO PeasH-
30BaTh.
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Pneumonia as a stress factor: the disease impact
on morphofunctional state of the adrenal glands
(literature review)
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ABSTRACT

This review reflects the current state of the issue of morphofunctional changes in the adrenal glands in pneumonia. The risk
of pneumonia, as well as its prognosis and outcome, largely depend on the effectiveness of adaptive processes in the human
body. Therefore, it is important to consider the impact of endocrine status on the development and course of pneumonia.
According to the literature, it is crucial to further study the specific features of the pneumonia progression, taking into
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account the morphofunctional state of the adrenal glands as one of the most important components of the neuroendocrine
system. The use of modern methodological approaches based on the capabilities of modern scientific morphological studies
using immunohistochemical and electron microscopic methods will make this possible.

Keywords: pneumonia, adrenal glands, pathomorphology, morbidity.
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[THeBMOHUS, 0COOEHHO ee TsKeJIble (OPMBI,
SIBJISIETCS TIATOJIOTHEH, pa3BUTHE KOTOPOU HEPEIKO
COTIPOBOK/IAETCS JIeTAIbHBIM Hcxo/oM [1]. He6a-
TONPUATHBIN MMPOTHO3 IPU ITHEBMOHUU YaCTO CBSI-
3aH ¢ reHepayn3anuel HHGEKITHOHHOTO MPoIlecca 1
pasBuTHEM celncuca. Vcrnoap30BaHue COBPEMEHHBIX
IIO/IXOZIOB IIPU AHTHOAKTEPUATHLHON TEPAINU ITHEB-
MOHHH, BKJIIOYasi Ha3HAYEHUE PE3EPBHBIX aHTUOHO-
TUKOB, JlaJIeKO He BCerja I03BOJIsIeT u30eKaTh
JIETAJIBHOTO MCX0/1a, KOTOPBIN ObIBAeT TPYIHO IIpe-
JIOTBPATHUTH KaK Y MOJIOJIBIX IIAIIIEHTOB, TAK U CPETU
JIUIL 3PEJIOTOo U TOKUIIOTO Bo3pacTa [1—4].

TepMHUH «ITHEBMOHUSI» 00BEAUHSAET PSIfl OCTPBIX
WHOEKITMOHHBIX 3a00JIEBAHUH JIETKUX, PA3JIMUHBIX
[0 3THOJIOTUH, NIaTOTeHe3y, MOP(HOJIOTHN U XapaK-
TEPUIYIOLIUXCA OYArOBBIM ITOPAKEHUEM PpeCcIupa-
TOPHBIX OT/IEJIOB JIETKUX C HATMYHNEM BHYyTPHAIbBEO-
JsApHOU sKceyzanuu [5]. CorsiacHO JIUTEpaTypHBIM
JTAHHBIM, DIIHIEMUOJIOTHYECKAs OIleHKa 3a00sieBae-
MOCTH ITHEBMOHHSIMU ITO3BOJISIET TOBOPUTH O JIOCTa-
TOYHO BBICOKUX ITOKA3aTeJAX B OOIIEH CTPYKType
3a00J1€eBaeMOCTH HacesJeHus Kak B Poccuu, Tak u 3a
pyb6exxom [6, 7].

B MKDB-10 nmHEeBMOHHUU HaxXOJATCA B Kiacce X —
«Bosesnu opraHoB apixanusa» (JO0-J99), B paszesiax
J09-J18, 1 KOUPYIOTCS C yIETOM TUIIA BO3OYIUTEIIA —
OaxkTepuasbHbIE, BUpPYCHbIE, rpubKoBble. B MKB-10
HMMEIOTCSI YTOUHEH S, CBSI3AHHBIE C TE€M, SIBJISETCS JII
ITHEBMOHHUS CAMOCTOSITEJIbHON HO30JIOTHEH, WINA ee
pa3BuTHe OOYCJIOBJIEHO JIPYyrOM IIaTOJIOTHEH, U
[MO3TOMY OHA paccMaTpUBAETCA KaK OCJIOKHEHUE
OCHOBHOTO 3a00s1eBanu [8].

Axanemuk A.I. Uyuasiua (2015) HA OCHOBAHHUH
25 CUCTEMHBIX 0030pOB IIPUBOJIUT IAHHBIE, COTJIACHO
KOTOPBIM 3a00J1EBAEMOCTh ITHEBMOHHUEN COCTaBJISIET
5—10 cay4aeB Ha 1000 B3pPOCJIOTO HaceyieHuA. [
P® ¢ HaceneHweM OKOJIO 140 MJIH 4Yesl. 5Ta Iudpa
COCTaBJIIET JI0 1,5 MJIH CJIy9aeB €KErof[HO, IPH
VPOBHE JIETAJIBHOCTH — JI0 40 THIC. CJIy4aeB B TOJ [9].
Takum 06pa3om, Ha COBpPEMEHHOM 3Tarle ITHEBMOHUS
SIBJISIETCSI OHUM W3 HauboJiee pacIpoCTpPaHEHHBIX
3a60s1eBaHUI OPOHXO0JIETOYHOI CHCTEMBI y UeJTOBEKA.

Pneumonia, especially its severe forms, is a
pathology development of which is often accompa-
nied by a fatal outcome [1]. The poor prognosis in
pneumonia is often associated with the develop-
ment of systemic infection and sepsis. The use of
modern approaches to antibacterial therapy for
pneumonia, including the prescription of reserve
antibiotics, does not always allow the patient to
survive, which can be difficult to prevent in both
young patients and in adults, as well as in the
elderly [1—4].

The term “pneumonia” encompasses a range of
acute infectious lung diseases, that distinguish from
each other by etiology, pathogenesis, and morphol-
ogy, and characterized by focal lesions of the respira-
tory lung regions and intra-alveolar exudation [5].
According to the literature, the epidemiological
assessment of the incidence of pneumonia suggests
that it represents a relatively high proportion in the
overall structure of morbidity among the population
both in Russia and abroad [6, 7].

In ICD-10, pneumonias are classified in Chapter
X: “Diseases of the Respiratory System” (J00-J99),
in blocks J09-J18, and are coded based on the type of
pathogen (bacterial, viral, or fungal). ICD-10 includes
clarifications regarding whether pneumonia is an
individual nosology or it is caused by another pathol-
ogy, and therefore it is considered a complication of
the underlying disease [8].

Academician Chuchalin (2015), based on 25 sys-
tematic reviews, has showed that the incidence of
pneumonia is 5-10 per 1000 adults. For the Russian
Federation, with a population of approximately
140 mln, this figure amounts up to 1,5 million cases
annually, with a mortality rate of up to 40 000 cases
per year [9]. Thus, pneumonia is currently one of the
most common diseases of the bronchopulmonary
system in humans.

The incidence of pneumonia in Russia, which,
like around the world, increased sharply in 2020—
2021 due to the novel coronavirus disease (COVID-
19) pandemic, returned to pre-COVID levels by 2023,
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3abosieBaeMOCTh THEBMOHUAMU B Poccun, KOTo-
pas, Kak ¥ BO BCEM MHpE, Pe3K0O BO3pocja B 2020—
2021 To/Iax B CBA3U C IMaH/IEMUENR HOBOU KOPOHABHU-
pycHoi uadekuu (COVID-19), k 2023 . BepHyJIach
K JIOKOBH/IHOMY YPOBHIO U COCTaBMJIa 538,5 cilydaeB
Ha 100 000 HacesieHus [10]. OgHAKO TOKAa3aTesb
CMEPTHOCTH — KOJIMYECTBO YMEPIIIHIX OT THEBMOHUH
Ha 100 000 HaceJIeHUsI, KOTOPBIA COCTABJISNI B JIOKO-
BUAHBIN Tepuof (2019 T.) 17,5, B 2021 T. ObUI Ha
VPOBHE 51,3, HO Y?K€ B 2022 I'. CHU3HJICA JI0 29,2 [11].

B pasHbIX BO3PACTHBIX IPYyIIax 3a001eBa€MOCTh
0aKTepUATPHBIMU ITHEBMOHHUSAMHU  3aBHCUT  OT
MHKPOOPTaHU3MOB, SIBUBIIUXCSA IPUUHHON 3a601€e-
Bauus. Tak, BO MHOTHX CTPaHax MHpa B 2023—2024
IT. Bo3pocsia 3a0601eBaeMOCTh THEBMOHUSIMU, TIPH-
YeM MPEUMYIIECTBEHHO Yy IAIUEHTOB JETCKOTO U
fOHOIITecKoro Bo3pacrta. Tak, mo ganubsiM C. Trobajo-
Sanmartin et al. (2025), Ipu cpaBHUTEJIBHOH OIIEHKE
3a00J1eBa€MOCTH ITHEBMOHUSAMU B CE30HBI 2017—
2018 1 2018—2019 IT. U B 2023—2024 IT. 3a00J1eBa-
€MOCTh ITHEBMOHHUEHN BBIpOC/IA Ha 73 % B IEJIOM U B
4,43 pa3a B BO3PACTHOU rpyIie 5—14 JietT. [Ipu aTom
aBTOPBI YKa3bIBAIOT, 4YTO 3a00JieBa€MOCTh IIO/-
TBEP:K/IEHHON ITHEBMOKOKKOBON ITHEBMOHUEH yBe-
Jaudmaach Ha 63 %, a MUKOILIA3MEHHOU ITHEBMO-
HUel — B 19 pas [12]. [To MHeHUI0 aBTOPOB, 3a601€e-
BaeMOCTbh ITHEBMOHUEL ObL1a HEOOBIYHO BBICOKOI BO
BCEX BO3PACTHBIX IPYIIIAX B 2023—2024 IT., UTO CBsI-
3aHO ¢ pocToM 3ab0JieBaHUI, BHI3BAHHBIX ITHEBMO-
KOKKOM U MHKOILJIa3MOi1 [12].

Puck pa3BUTHS THEBMOHHH, & TAK}Ke IMPOTHO3 U
rcxoy 3ab0sieBaHUsI BO MHOTOM 3aBHUCAT OT 3P dek-
TUBHOCTH AaJIalITUBHBIX IIPOIIECCOB B OpraHU3Me
YeJ0BeKa. B CBA3BH C STHM J[0OCTAaTOYHO Ba’KHBIM
SIBJISIETCS PACCMOTPEHUE BIUSHUSA Ha Pa3BUTHE U
TeueHHe ITHEBMOHUM COCTOSHUS DHAOKPUHHOH
cucreMbl. COTJIACHO TaHHBIM JIUTEPATYPHI, IEPCIIEK-
TUBHBIM TIPEJICTAB/ISIETCS JlayIbHENIIee H3yUeHHe
0COOEHHOCTEN Pa3BUTHSA THEBMOHUI C y4€TOM MOP-
(GoPYHKIIMOHATIBHOTO COCTOSTHUSA HAJ[IIOUEeUHUKOB
KaK OJHOTO W3 BaXKHEUIINX 3BEHbEB HEUPOIH/IO-
KPUHHOU cucTeMbl [13].

Axanemuk }0.B. JIo63uH u coaBT. (2006) oTMme-
YaT, YTO HW3MEHEHWs, Pa3BUBAIOIIUECS B Opra-
HU3Me 4YeJIOBeKa NMpU WH(EKINOHHOUN IaTOJIOTHUH,
HOCAIT KOMITIEHCATOPHO-IIPUCIIOCOOUTETHHBIN XapaK-
Tep, YTO OOYC/JIOBJEHO peakIed opraHm3Ma Ha
W3MeHeHHsI roMmeocrasa [14]. B ¢Bs3u ¢ aTHM Oue-
BHU/IHO 3HAUEHHE HAJ[IIOYEYHUKOB, KOTOPBIE UTPAIOT
BaXKHEHIIIYI0 POJIb B KOMIIEHCATOPHO-IIPUCIIOCOOU-
TeJIbHBIX IIPOIEccax OpraHu3Ma.

M.B. Kerraitsr, M.A. Apku (2007) yKa3bIBaIoT,
YTO MOMABIINH B OPTaHNU3M, B TOM UHCJIE TIPU ITHEB-
MOHWH, aHTUTEH BO30Y/IUTEJISI OKa3bIBAET CTUMYJIH-

reaching 538,5 cases per 100 000 [10]. However, the
mortality rate — the number of deaths from pneumo-
nia per 100 000, which was 17,5 in the pre-COVID
period (2019), — was 51,3 in 2021, but decreased to
29,2 in 2022 [11].

In different age groups, the incidence of bacterial
pneumonia depends on causative microorganisms.
Thus, in many countries of the world in 2023—2024,
the incidence of pneumonia increased, mainly in
children and adolescents. Thus, according to Tro-
bajo-Sanmartin et al. (2025), who compared the
incidence of pneumonia in the seasons of 2017-2018
and 2018-2019 and in the 2023—-2024 season, the
incidence rate of pneumonia increased by 73% over-
all, and multiplied by 4,43 times in the age group of
5—14 years. At the same time, the authors indicate
that the incidence of confirmed pneumococcal pneu-
monia increased by 63%, and Mycoplasma pneu-
moniae pneumonia multiplied by 19 times [12].
According to the authors, the incidence of pneumo-
nia was unexpectedly high among all age groups in
the 2023—2024 season, and was associated with an
increase in pneumonias caused by pneumococci and
mycoplasmas [12].

The risk of pneumonia, as well as its prognosis
and outcome, largely depend on the effectiveness of
adaptive processes in the human body. Therefore, it
is crucial to consider the influence of endocrine sta-
tus on the development and course of pneumonia.
According to the literature, further study of the spe-
cial features of pneumonia progression, taking into
account the morphofunctional state of the adrenal
glands as one of the most important components of
the neuroendocrine system, appears promising [13].

Academician Lobzin et al. (2006) note that infec-
tion-induced changes are compensatory and adap-
tive in nature, which is due to the body’s response to
altered homeostasis [14]. In this regard, the impor-
tance of the adrenal glands, which play a crucial role
in the body’s compensatory and adaptive processes,
is obvious.

Kettyle and Arky (2007) indicate that the antigen
of the pathogen entering the body, including in pneu-
monia, has a stimulating effect on the synthesis of
corticotropin-releasing hormone (CRH), adrenocor-
ticotropic hormone, and cortisol, which is observed
from the first hours of the disease and over the next
few days as the body immune response develops. The
adrenal glands and cytokines are closely intercon-
nected. Cytokines have a pronounced effect on adre-
nal function, participate in the regulation of their
functions in inflammatory processes, and stimulate
the synthesis of CRH, adrenocorticotropic hormone,
and cortisol. Infection-induced secretion of the latter
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pyolliee BINAHNE HA CHHTE3 KOPTUKOTPOIINH-PUJIU-
3UHT-TOPMOHA, aJ[pEHOKOPTUKOTPOITHOTO TOPMOHA
U KOPTU30Jia, HAOJIIOJIAIONIUMCA C TEePBBIX YacOB
3a00JIeBaHUA U B IOCJIEAYIOIINE HECKOJIBKO CYTOK
o Mepe GOPMUPOBAHUS UMMYHHOTO OTBETa Opra-
Hu3Ma. Hafimo4yeuHUKN U IUTOKUHBI HAXOAATCA B
TEeCHOU B3aNMOCBS3H MeXKAY co00U. I[UTOKMHBI OKa-
3BIBAIOT BBIPAKEHHOE BIIUSHYE Ha (DYHKITUIO HA/IIIO-
YEYHUKOB, YIACTBYIOT B PETYJISAIUUA UX PAOOTHI IPU
BOCIIJINTEJIBHBIX MIPOIleccaX, CTUMYJIUPYIOT CUHTE3
KOPTUKOTPONIMH-PIIN3UHT-TOPMOHA,  a/IpEHOKOP-
TUKOTPOITHOTO TOpMOHAa M KopTusosa. Cekpernus
rocjieAHero Ipyu UHQEKIIMOHHOM IIpoliecce MPUBO-
JIIUT K YMEHBIIEHUIO0 BOCHAJINUTEIbHON peakIuu U
TOPMOKEHUIO BHIPAOOTKHU IIUTOKUHOB [15].

ITneBMoHMN, BeI3BaHHBIE BUpycoM H1N1, Beien-
CTBHE aKTHUBAlMM ITUTOKUHOB COIPOBOXKIAIOTCS
OBICTPBIM MIPUCOEUHEHUEM OGakTepuaTbHOMN
UHQEKIUU, a TaKKe Cepbe3HBIMU HapylIeHUAMU
razooOMeHa W JIEro4HOU mepdy3un. uchyHKIus
Ha/INIOYEYHUKOB Pa3BUBAETCH, KOT/Ia OCTPHIN pecIu-
PaTOpPHBIA  JUCTPECC-CUHAPOM, 00YCIOBIEHHBIN
THIEPIPOAYKIINENR BOCIIINTENBHBIX ITUTOKUHOB,
BBI3BIBAET CUCTEMHYIO SHJIOTETUAIBHYIO AUCHYHK-
U0 U BBIPa)KEHHBbIE MUKPOLMPKYJIATOPHBIE pac-
cTpodictBa [16]. Ha cragum OoCTpoOro pecmuparop-
HOTO CHHI[pOMAa COYETaHHAs BUPYCHO-OAKTEPHUAIIb-
Has ITHEBMOHUSA HepeJKO IMPUBOAUT K cellcucy ¢
[IOJTMOPTAaHHON HEOCTATOYHOCTH, YTO U SIBJISAETCS
IyCKOBBIM MOMEHTOM JIJ11 SHJIOKPUHOIIATHY KPUTH-
YeCKHUX COCTOSIHUM [16].

Psi aBTOPOB, OTMeuast BAXKHYIO POJIb ITUTOKUHOB
[IpY THEBMOHMUSAX B peasin3ay Ipo-u IPOTUBOBOC-
MMJINTEJIBHOTO OTBETa, YKa3bIBAIOT, YTO OIleHKa
nuTokuHOBoro npoduinsa (IL-6, IL-10 u IFN-y) B
psizie ciy4yaeB IO3BOJIAET IPOBOAUTH AU depeHITH-
QJBHYI0 JWATHOCTUKY WHQEKIIMOHHOTO BO30OYyAu-
TeJisA, a TAKXKe IIPOrHO3UPOBATH JIaJIbHEIIIee pa3BU-
THe 3a0osieBanua [17, 18].

C yueToM 0cOOEHHOCTEN ITUTOKMHOBBIX PEAKIIHI
npu UHQEKINOHHOM OTBeTe, U3yUYeHHOM B XOZle
MHOTOUYMCJIEHHBIX HccaenoBaHuil 6opHeIx COVID-
19, TIOJIy4eHbI HOBBIE JJAHHBIE O POJI UHTEPJIeUKU-
HOB B martoreHeze. Ocobasi IpoBOCHATUTEIbHASL
aKTHBHOCTHh OTMeYeHa y IL-6, KOTOpBIH BhIpabaThI-
BaeTcs Pa3JIMYHBbIMU TUIIAMU KJIETOK, BKIo4Yad T- u
B-nmumdornutel, MoHOIUTHL U Gubpobiactel. ITpo-
rpeccupoBaHue HWHQEKIMOHHOTO  3aboJsieBaHUs
CcOTpoBOXK/IaeTcss akTuBanued T- u B-kierounoro
OTBETAQ, UTO, B CBOIO OUePe/Ib, IPUBOJAUT K PA3BUTHIO
BOCIIAJINTEIBHBIX MPOIECCOB, TAKUX KaK IPOYIIH-
poBaHMe IUTOKWHOB, BKIO4Uasd IL-6. B cBoro oue-
penb, IL-1 u IL-6 cTUMyITUPYIOT KOPY HAATIOUEeYHU-
KOB IIOCP€EJICTBOM CUHTE3a aJ[PEHOKOPTUKOTPOITHOTO

downregulates inflammatory response and inhibi-
tion of cytokine production [15].

Influenza A (H1N1) virus-associated pneumonia,
due to cytokine activation, is accompanied by rapid
bacterial co-infection, as well as severe impairment
of pulmonary gas exchange and perfusion. Adrenal
dysfunction develops when acute respiratory distress
syndrome driven by the inflammatory cytokine
hyperproduction causes systemic endothelial dys-
function and severe microcirculatory disorders [16].
During the phase of acute respiratory syndrome, the
combined viral-bacterial pneumonia often leads to
sepsis with multiple organ failure, which is the trig-
ger for endocrine emergencies [16].

A number of authors, noting the important role of
cytokines in pneumonia in the implementation of
pro- and anti-inflammatory responses, indicate that
the assessment of the cytokine profile (IL-6, IL-10
and IFN-y) in some cases allows for differential diag-
nosis of the infectious agent, as well as prediction of
the further progression of the disease [17, 18].

Taking into account the characteristics of cytokine
reactions during infectious response, studied in
numerous trials with participation of COVID-19
patients, new data were obtained on the role of inter-
leukins in pathogenesis. Special proinflammatory
activity has been noted for IL-6, which is produced by
various types of cells, including T and B lymphocytes,
monocytes, and fibroblasts. The infectious disease
progression is accompanied by activation of the T and
B cell response, which, in turn, leads to the develop-
ment of inflammatory processes, such as production
of cytokines, including IL-6. In turn, IL-1 and IL-6
stimulate the adrenal cortex through the synthesis of
adrenocorticotropic hormone. The authors note that
this is associated with the interaction of hypothalamic
receptors of the central nervous, endocrine, and
immune systems in response to cytokine hyperpro-
duction during a cytokine storm [19, 20].

The question of the adrenal glands involvement
in the process of adaptation in infectious lung dis-
eases, taking into account serum cortisol level, is sig-
nificant. Salluh et al. (2008) demonstrated the diag-
nostic value of the cortisol level in patients with
severe bilateral pneumonia, as well as the presence
of corticosteroid insufficiency. The authors showed
that patients with severe pneumonias have elevated
blood cortisol levels [21]. A prolonged increase in
cortisol levels leads to systemic homeostasis impair-
ment. A correlation was found between the severity
of the disease and the blood cortisol level in patients
with pneumonia. According to the authors, high cor-
tisol levels can be considered a predictor of fatal out-
come [21].
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TOPMOHA. ABTOPHI OTMEYAIOT, UTO 3TO CBA3aHO C B3a-
UMOJIEICTBUEM THUIIOTAIAMUYECKUX PEIENTOPOB
IleHTpaJIbHON HEPBHOH, SHJOKPUHHON 1 UMMYHHOH
CUCTEM B OTBET HA THIIEPCEKPEIUIO IIUTOKIMHOB IIPHU
OUTOKWUHOBOM IIITOPME [19, 20].

CylllecTBEHHBIM SIBJISIETCSI BOIIPOC 00 ydacTUu
HAJIMTOYEYHUKOB B QIaNTAI[MOHHOM IIPOIIECCE IIPHU
MHGEKITMOHHOH IaTOJIOTUH JIETKUX C YIETOM YPOBHS
kopTHu3osa B ceiBopotke kpou. J.LF. Salluh et al.
(2008) oTMEUAIOT AMATHOCTUYECKYIO HH(POPMATHB-
HOCTH OOIIEero ypoBHS KOPTHU30Ja Y MAI[UEHTOB C
pacmpocTpaHeHHBIMU IBYXCTOPOHHUMU THEBMOHU-
SIMH, a TaKKe HUIMYINE Y HIX KOPTHKOCTEPOUTHOU
HEeZIOCTATOYHOCTU. ABTODPHI IIOKA3aJId, YTO Yy IaIH-
€HTOB C TSKeJIBIMU (POPMaMU THEBMOHHUH ITOBBIIIIEH
VPOBEeHb KOPTH30JIa B KpoBu [21]. [lauTenapHOe
MIOBBIIIEHNE YPOBHS KOPTU30J1a IPUBOJUT K CHCTEM-
HBIM HapyIIeHUsSM roMeocTasa. BwisBiieHa Koppe-
JISIOUST MEXAY TKEeCThI0 3a00JIeBaHUS M YPOBHEM
KOPTHU30J1a B KPOBU MAIIUEHTOB ¢ THEBMOHUAMHU. [1o
MHEHUIO aBTOPOB, BBICOKHUH YpPOBEHb KOPTHU30Ja
MOXKHO PacCMaTpUBATh KaK MPEJUKTOP JIETAJTIHHOTO
ucxona [21].

P.E. Marik et al. (2008) ak1ieHTUPYIOT BHUMaHUE
Ha TOM, YTO HAAIIOYEYHUKOBAsS HETOCTATOYHOCTH,
pasBUBalOIIasAcsa IPU KPUTUYECKUX COCTOSTHUSAX, B
TOM YHCJIe TIPU TsOKETbIX IMTHEBMOHUSX, BBI3BaHA
HapyIIeHUeM PETyJIAINU B CUCTEME TUIIOTAIAMYC —
runous — HAAIIOYEeYHUKU — TKaHb-MUIIEHb. JTO
COIIPOBOJK/IAETCSI CHUKEHHEM BBIPAOOTKU KOPTH-
30J1a HAATIOYEYHUKAMHU B COUETAHUU C PE3UCTEHTHO-
CTBIO TKAHEH K IVTIOKOKOPTHKOUIaM [22].

A. Téblick et al. (2019), paccmaTpuBas Kputuue-
CKHe COCTOSTHHSI, YKa3bIBAIOT HA HEIOCTATOUHYIO
JIOCTYITHOCTh KOPTH30JIa JUJIsI OPraHOB WM CHUCTEM
opraHm3Ma KaK Ba)KHOTO 3JIEMEHTa CTPECCOBOM
peakiuu. ABTOPHI IPE/IIIOIATaioT, YTO HAATIOUYETHHU -
KOBYIO HEIOCTATOYHOCTH, ACCOITUMPOBAHHYIO C KPH-
TUYECKUM COCTOSIHWEM, MOKHO BBISBJISTH IO CHU-
JKEHHUI0 WHKPEMEHTAJIIBHOTO KOPTHU30JIa B OTBET HA
BBeJIeHHE aIPEHOKOPTUKOTPOITHOTO ropMoHa. IIpu
STOM He CJIeZlyeT OPUEHTHPOBATHCA HA YPOBEHD KOP-
THU30J1a B IJ1a3Me. B cirydae pa3BUTHA KPUTHUECKOTO
COCTOSTHUSI TIATTEPHBI KOJIEOAHUHN KOHIIEHTPAIIUU B
I1a3Me OOIIero KOpTU30Ja U a[peHOKOPTUKOTPOII-
HOTO TOPMOHA ITO3BOJISIIOT BBICKA3aThCsA O Tpexdas-
HOU MOJIEJIN PEaTUPOBAHUSA — OCTPOMU, IOJIOCTPOU U
xpoHuueckoi. Ocrpas ¢dasa yalie BCero xapakTepu-
3yeTcs MOBBIIIEHHEM B IJIa3Me KPOBU a/IpEHOKOP-
TUKOTPOITHOTO TOPMOHA U, KaK CJIEJICTBUE, KOPTHU-
3os1a. B momocTpoii dhase HAGIIOMAETCA YCTOUUUBBIH
poct 06111eTo ¥ cBOGOAHOTO KOPTU30JIA IPU HU3KOM
VPOBHE a/IpeHOKOPTHUKOTPOITHOTO ropMoHa. B xpo-
HUYECKOU (asze KOHIEHTpAIUs aJpPEeHOKOPTHKO-

Marik et al. (2008) emphasize that adrenal insuf-
ficiency, which develops in critical illnesses, includ-
ing severe pneumonia, is caused by dysregulation of
the hypothalamic-pituitary-adrenal-targeted tissue
axis. This is accompanied by a decrease in cortisol
production by the adrenal glands in combination
with tissue resistance to glucocorticoids [22].

A. Téblick et al. (2019), examining critical ill-
nesses, point to insufficient cortisol availability to the
body’s organs and systems as an important element
of the stress response. The authors suggest that criti-
cal illness-related adrenal insufficiency can be iden-
tified by a decrease in incremental cortisol in
response to adrenocorticotropic hormone adminis-
tration. However, plasma cortisol levels should not
be relied upon. In the case of critical illnesses, pat-
terns of changes in total plasma cortisol and adreno-
corticotropic hormone concentrations allow to pro-
pose a three-phase model of the response: acute,
subacute, and chronic. The acute phase is most often
characterized by an increase in plasma adrenocorti-
cotropic hormone and, consequently, cortisol. Dur-
ing the subacute phase, a steady increase in total and
free cortisol is observed with low adrenocorticotropic
hormone levels. During the chronic phase, plasma
adrenocorticotropic hormone and cortisol levels do
not exceed reference values [23].

Annane et al. (2017) presented recommendations
for the use of corticosteroids in critically ill patients
with acute respiratory failure, including due to the
pneumonia. The authors recommend a tailored
approach to replacement therapy for an acute condi-
tion depending on whether adrenal insufficiency has
developed primarily or secondarily, pointing out that
in patients with acute respiratory failure, the devel-
opment of adrenal secretory insufficiency may be
due to hemorrhage or adrenal infarction [24].

Malyugina et al. (2018) also noted elevated corti-
sol levels in pneumonia patients caused by viral
respiratory infections. A correlation between cortisol
levels and the specifics of developing complications
were also found. Thus, with the onset of clinical
symptoms associated with respiratory failure, a
decrease in blood cortisol levels was observed, neces-
sitating the use of glucocorticoids. The authors
emphasize that hypocortisolemia should be consid-
ered a criterion for the transient phase of exhaustion
of the body’s stress response, which accompanies the
development of pneumonia [25].

Mebrahtu et al. (2019), who studied the mor-
phofunctional state of the adrenal glands in pneu-
monia, indicated that during glucocorticoid treat-
ment, changes in the functional state of the adrenal
glands (adrenal insufficiency or Cushing’s syn-
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TPOITHOTO TOPMOHA U KOPTU30J1a B IUIa3Me KPOBU He
MpeBbIIIaeT pedepeHCHBIX 3HAaUeHUH [23].

D. Annane et al. (2017) npeacTaBuIn peKOMeH-
JIAlIH 110 IPUMEHEHUIO KOPTUKOCTEPOUOB Y TIAIH-
€HTOB, HAXOJAIIUXCSA B KPUTHYECKOM COCTOSHUH,
00yCJIOBJIEHHOM OCTPOU JIBIXaTeJTbHON HEJ0CTaTOd-
HOCTBPIO, B TOM 4YHCJIE BCJIEJICTBHE ITHEBMOHUHU.
ABTOpBI  peKOMeHAYIT uddepeHITUPpOBAHHBIN
IIOIXOJI, TIPY Ha3HAUEHUU 3aMeCTUTETbHOM Teparuu
OCTPO BO3HUKIIIETO COCTOSIHUS B 3aBUCHMOCTH OT
[IEPBUYHO WM BTOPUYHO Pa3BUBIIENCSA HaAIOUeU-
HUKOBOUM HEIOCTAaTOUHOCTH, yKa3bIBas Ha TO, YTO Y
MMAIMEHTOB C OCTPOM ABIXaTEJIbHOU HENOCTATOUHO-
CTBIO Pa3BUTHE CEKPETOPHON HEJIOCTATOUHOCTH HaJ-
IIOYEUHUKOB MOKET ObITh 00YCIIOBJIEHO KPOBOU3IIU-
SHUSAMU WIN HHPAPKTOM HAIIOYETHUKOB [24].

T.H. MastoriHa u coasT. (2018) Tak:ke OTMETHIIN
MOBBIIIIEHNE YPOBHsA KOPTH30JIa IMPHU BUPYCHOM
MIOpa’KeHUU OPTAaHOB JIBIXaHU Y IAITUEHTOB C ITHEB-
MoHued. [Ipu 3TOM ObLIa BBISBJIEHA KOPPEIAIUS
MeJK/Ty YPOBHEM KOPTHU30J1a U XapaKTePOM pa3BHUBa-
IOIUXCA OCTIOXKHEeHUH. Taxk, Mpu MOSBIEHUH KIIMHU-
YEeCKOW CHMIITOMATUKH, O0YCIOBJIEHHOU JbIXaTE b~
HOH HEIOCTaTOYHOCTHIO, OTMEYAJIOCh CHIDKEHHE
YPOBHS KOPTHU30J1a B KPOBH, UTO TPEOOBAIIO UCIIOTh-
30BaHUS B TEPANUU IVIIOKOKOPTHUKOUOB. ABTODBI
[IOTUEPKUBAIOT, YTO TUIOKOPTU30JIEMUIO CJIEIyeT
paccMaTpuBaTh KaKk KpUTEPUU TPAH3UTOPHOU cTa-
IUU UWCTOLIEHUS CTPECcC-PeakIuy OpraHusMa,
COTIPOBOK/IAMOIIEH Pa3BUTHE THEBMOHUH [25].

T.F. Mebrahtu et al. (2019), uzyuasmue mopdo-
(pyHKIIMOHATPHOE COCTOSTHHE HA/AIOYEYHUKOB B
CJTyJasix THEBMOHUH, YKa3bIBAIOT, YTO IIPH JIEUEHUH
[JIIOKOKOPTUKOUZAMU U3MeHeHUs (QYHKIIHOHAb-
HOTO COCTOSIHHSI HA/IIIOYEYHUKOB (HAJIIIOYEUHUKO-
Basi HEZIOCTATOYHOCTD WM CUHpoM KyuHra) pas-
BHUBAIOTCS KaK ITPOTEHHBIE OCJIOKHEHUS J0303aBU-
CHMOTO CHCTEMHOTO JEHCTBHUSA Tepaluy, a He Kak
pe3ysIbTaT mpsIMOTO BO3EHCTBUS BUPYCA WM CITEIl-
nduyeckoro maromopdosa. [Ipu JeueHnN TAKEITbIX
ITHEBMOHHUU aBTOPHI HAOJIIONAIN, UYTO IIPUMEHEHHE
[JIIOKOKOPTUKOHUZIOB JIa’Ke B HEOOJBIIUX 033X B
TeueHNe HECKOJIbKUX JIHEH COIPOBOXKIAIOCH CHU-
JKEHHEeM  BBIPabaThIBAEMOr0 KOPTHKOJIMOEpHHA,
KOTOPBIII UTPaeT Ba*KHYI0 pOJIb B (HOPMUPOBAHUH
peakuu opranmsma Ha crpecc. KoprukonubepuH
BO3JIEICTByeT HAa HEHPOHBI, MO3TOBOE BEIIECTBO
HAQJIMOYEUHUKOB U TepUdepUUecKyi0 CHUMIIaThye-
CKyI0O HEPBHYIO CHCTEMY, a TaK:Ke Ha mepudepuye-
CKyI0 CHCTEMY PeaKIMH Ha CTPecc U BHIOpOC HOpa-
JpEHAJINHA TIPH CTPECCOPHOM BO37elcTBUU. Bce
9TO, 10 MHEHUIO aBTOPOB, IMPUBOJUT K CHIDKEHHIO
BBICBOOOK/IEHHS ITPOOMINOMEIAHOKOPTHHA U CHH-
Te3a aJpPEeHOKOPTUKOTPOITHOTO TOPMOHA. ABTOPBI

drome) develop as iatrogenic complications of the
dose-dependent systemic effect of therapy, and not
as a result of the direct effect of the virus or specific
pathomorphism. In the treatment of severe pneu-
monia, the authors observed that the use of even
small doses of glucocorticoids for several days was
accompanied by a decrease in the production of
CRH, which plays an important role in the body’s
response to stress. CRH affects neurons, the adre-
nal medulla, and the peripheral sympathetic ner-
vous system, as well as the peripheral stress
response system, and the release of noradrenaline
under stress conditions. All of this, according to the
authors, leads to a decrease in release of proopio-
melanocortin and synthesis of adrenocorticotropic
hormone. The authors suggest that the next stage of
pathogenesis may involve atrophy of anterior pitu-
itary corticotroph cells and a loss of the ability of
the adrenal zona fasciculata to secrete cortisol in
the quantity that will be appropriate for the homeo-
stasis regulation [26].

Altshuler et al. (2023) described adrenal dysfunc-
tion in severe community-acquired viral-bacterial
pneumonia in a 32-year-old female patient. The
development of respiratory distress syndrome was
accompanied by multiple organ failure and an endo-
crinopathy. The authors conducted a clinical and
laboratory assessment of the patient’s hypothalamic-
pituitary-adrenal axis. Thus, before the hydrocorti-
sone administration, the levels of cortisol and adre-
nocorticotropic hormone were 406 mmol/l and
13 ng/dl, respectively; after 24 hours, they were
already 176 mmol/l and 12 ng/dl; on the 3rd day, —
129 mmol/]l and 13,9 ng/dl; and on the 5th day, —
252 mmol/l and 14,3 ng/dl, respectively. The authors
indicate that in patients with severe pneumonia-
induced pronounced adrenal dysfunction and unsta-
ble hemodynamics, hydrocortisone replacement
therapy should be carried out regardless of the level
of cortisol and adrenocorticotropic hormone [27].

Particular attention should be paid to Water-
house-Friderichsen syndrome, which is manifested
as acute adrenal insufficiency due to adrenal glands
hemorrhages, leading to a dramatical decrease or
arrest of the production of glucocorticoids and min-
eralocorticoids without previous chronic adrenal
insufficiency. The development of Waterhouse-Frid-
erichsen syndrome is most often associated with
meningococcal infection; however, the development
of hemorrhagic necrosis of the adrenal cortex has
been described in severe infections caused by pneu-
mococci, staphylococci, pseudomonas, and Hae-
mophilus influenzae [28]. It should be noted that the
diagnosis of Waterhouse-Friderichsen syndrome is
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MIpeJIIIoJIaraioT, YTO Ha CJIeAYIOlleM 3Talle IaTore-
He3a MOXKeT Pa3BUTHCA aTpodusi KOPTUKOTPOPHBIX
KJIETOK IIepeIHeH 01 TUodu3a u moreps Crocoo6-
HOCTH IIyIKOBOH 30HBI KOPBI HAZIIIOUEYHUKOB CEKpe-
TUPOBATh KOPTHU30JI B KOJINUECTBAX, HEOOXOAMMBIX
JUTs PETYJISIAY ToMeocTasa [26].

H.3. AsnprmiysiepoMm u coaBT. (2023) omucaHa
HAJIMTOYEUHUKOBAasA AUCHYHKIUSA [IPU TKEJIOU BHe-
6OJIbHUYHOU BUPYCHO-0AaKTEpUATIbHOW ITHEBMOHUH
y TaIlueHTKu 32 JieT. Pa3BuTme pecrnupaTopHOTro
ZIUCTPeCC-CUH/IPOMa COIIPOBOXKAAIOCH TTOJNOPTaH-
HOH HEJOCTATOYHOCTHIO W  HHIAOKPUHOIATHEH.
ABTODBI ITPOBEJIN KJIMHUKO-JIA00PATOPHYIO OLIEHKY
TUIIOTAaMO-TUIO(GU3aPHO-HAAIMOYEYHUKOBOH
cucreMbl 60s1bHOM. Tak, 10 HauaIa BBeJIEHU THAPO-
KOPTHU30HA YPOBHHU KOPTH30JIAa U IPEHOKOPTHKO-
TPOITHOTO TOPMOHA COCTaBJISUITH 406 MMOJIB/JI U
13 HI/AJ COOTBETCTBEHHO, Uepe3 CYTKH — YiKe
176 MMOJIB/JI Y1 12 HT/ 1T, HAa 3-¥1 CYTKH — 12Q MMOJIb/JI
U 13,9 HT//UI, HA 5-€ CYTKH — 252 MMOJIb/J H
14,3 HI/AJI COOTBETCTBEHHO. ABTODPBI yKa3bIBAIOT,
YTO y HAIMEHTOB C TSKEJBIMU (HOpPMaMH ITHEBMO-
HUM, [IPUBEJIINMU K Pa3BUTHIO BBIPA’KEHHOU Haj-
MTOYEUHUKOBOH AUCHYHKIINY U HECTAOWIHLHOM TeMO-
IUHAMUKeE, TTPOBEIEHNE 3aMECTUTEIbHON Tepariuu
TH/IPOKOPTU30HOM JIOJIKHO OCYIIECTBJIATHCSA He3a-
BHCHMO OT YPOBHSI KOPTH30JIa U aIpEHOKOPTHKO-
TPOITHOTO TOPMOHa [27].

Ocoboe BHUMaHUE cJefyeT YAEIUTh CHHAPOMY
Yorepxayca — ®pupepukceHa, ITPOABIIAIIIEMYCS
OCTPOM  HAJITOYEYHUKOBON  HEJIOCTATOYHOCTHIO
W3-32 KPOBOWMBJIMSAHUA B 00a HAAIIOUYEUHUKA, UTO
MIPUBOUT K PE3KOMY CHIKEHUIO WJIH ITOJTHOMY IIpe-
KpAIlleHUI0 BBIPAOOTKHU TJIIOKO- U MUHEPAIOKOPTH-
KOWI0B 6€3 IMpeIIIIeCTBYIONEN XPOHHYECKOW HAITO-
YEeYHUKOBOU HEJIOCTATOUHOCTH. Pa3BuTHE CUHAPOMA
Yorepxayca — @puiepruKkceHa yalie BCero CBsI3aHo C
MEHHUHTOKOKKOBOU HHQEKIIUEH, OJHAKO OIHCAHO
(bopMupoBaHHE TEeMOPPATrMUECKOTO HEKPO3a KOPBI
HAJIMTOYEUHUKOB IIPU TKEJI0H HH(PEKIH, BO30Yau-
TEJIIMH KOTOPOH MOTYT OBITh ITHEBMOKOKKH, CTa-
(UIOKOKKHM, TICEBAOMOHAABI ¥  TeMOMHUIbHAS
nasiouka [28]. CiielyeT OTMETHUTB, UTO JUATHOCTHKA
cuHZipoMa Yorepxayca — OpujiepukceHa BO3MOKHA
HE TOJIBKO P JBYCTOPOHHUX KPOBOUBTUAHHUAX, HO
Y IPU IIOPAKEHUH OTHOTO HAATIOUEUHUKA.

Crnydau pasButus cuH[poMa Yorepxayca — ®pu-
JIEPUKCEHA TaK)Ke OMMCAHBI P TSKETBIX THEBMO-
HUSX, B CBS3U C IOBPEXKJAIOIINM BO3/IEHCTBHEM
OakTepuaIbHBIX TOKCUHOB. Tak, [ M. XBaIeBckon u
COABT. IPE/CTABJIEH CIy4all JIEBOCTOPOHHEN Bepx-
HeJ10J1eBOY KPYIIO3HOM THEBMOHUY, B CTaIUU CEPOTO
OTIeUeHEeHUs, OCJIOKHEHHOU CHHJIPOMOM YOTepxa-
yca — ®punepukcena u JIBC-cunipoMoM c miocaesny-

possible not only with bilateral hemorrhages, but
with unilateral lesion.

Cases of Waterhouse-Friderichsen syndrome
have also been described in severe pneumonias due
to the damaging effects of bacterial toxins. Thus,
Hvaschevskaya et al. presented a case of left-sided
upper lobar croupous pneumonia in the stage of gray
hepatization, complicated by Waterhouse-Friderich-
sen syndrome and disseminated intravascular coag-
ulation with subsequent acute pulmonary and heart
failure [29]. The patient developed acute adrenal
insufficiency syndrome suddenly, with persistent
hypotension refractory to vasopressor and glucocor-
ticosteroid therapy, without a prior history of chronic
corticosteroid deficiency. Morphological examina-
tion of the adrenal glands revealed massive hemor-
rhages in the cortex and medulla, as well as micro-
thrombi in the microcirculatory vessels [29].

The basis of Waterhouse-Friderichsen syndrome
is the effect of bacterial endotoxins that damage vas-
cular endothelial cells, which leads to the develop-
ment of disseminated intravascular coagulation, as
well as hyperactivation of blood coagulation factors
[30, 31].

It should be noted that there are few descriptions
in the literature of morphological changes in the
adrenal glands in bacterial pneumonia. Most of these
studies focus on evaluation of the pathomorphology
of the adrenal glands in severe forms of viral pneu-
monia [32—38].

Leow et al. examined 61 survivors of the severe
acute respiratory syndrome outbreak that occurred
in Singapore in 2023. Hypocortisolism was detected
in 39,3% of the patients 3 months after recovery, the
majority (83,3%) of whom were diagnosed with cen-
tral hypocortisolism. Symptoms of adrenal insuffi-
ciency persisted in 25% of patients in this group, and
therefore they received hydrocortisone for 12 months
after recovery to correct homeostatic parame-
ters [32].

AV. Klimchuk et al. (2002) examined autopsy
specimens from patients with atypical pneumonia
and found degeneration and necrosis of adrenal cor-
tex cells. The virus was also identified in the adrenal
glands [33].

Santana et al. (2020) described changes in the
adrenal glands based on data obtained during
28 autopsies of patients who died from severe pneu-
monia with confirmed SARS-CoV-2 infection. Adre-
nal changes were detected in almost half of the
cases — in 12 of 28 (46%). In 7 cases, ischemic necro-
sis of the adrenal glands was found, and in 4 cases,
cortical lipid degeneration was detected microscopi-
cally. Along with the described changes, hemor-
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OIUM Pa3BUTHEM OCTPOH JIETOYHO-CEPAEUHOU
HEJIOCTAaTOYHOCTH [29]. CHHAPOM OCTPOIi HAIIOYey-
HUKOBOHM HEIOCTATOYHOCTH y MaIlMeHTa Pa3BUJICS
BHE3AIlHO C IIOSBJIEHHMEM CTOMKOW THUIOTEH3UU,
pedpakTEPHOH K Tepaluy Ba3oIpeccopaMu U TJIIO-
KOKOPTHUKOCTEPOUIaMH, O€3 IPe/IIIeCTBYIOIIEH cTa-
UM XPOHUYECKOTO JedUIluTa KOPTHKOCTEPOUIOB.
IIpu MOPdOIOTMUECKOM HCCIEIOBAHUN HAIIOUYed-
HUKOB BBISIBJIEHBI MAaCCHBHBIE KDOBOUSJIUSHUS B
KOPKOBOM M MO3TOBOM CJIO€, MUKPOTPOMOBI B COCY-
Jlax MUKPOITUPKYJIATOPHOTO pycsia [29].

B ocnoBe cunppoma Yorepxayca — ®puaepuk-
CEeHAa JIEXKUT BO3JIEUCTBUE OAKTEpHAIbHBIX SHIOTOK-
CHHOB, ITOBPEK/IAIOIINX KIETKH COCYIUCTOTO DHO0-
TeJIUS, YTO HPUBOJUT K Pa3BUTHIO JUCCEMHHUPO-
BaHHOTO BHYTPUCOCYIMCTOTO CBEPTHIBAHUS, 8 TAKIKE
THUIIEpAaKTUBAMK (AKTOPOB CBEPTHIBAHUS KPOBU
[30, 31].

CiiestyeT OTMETUTD, YTO B JINTEPATYPHBIX HCTOU-
HUKAaX WMEIOTCA HEeMHOTOUHCIEHHbIE OIHCAHUSA
MOpGOJOTUYECKUX H3MEHEHWH HAaAIOUYeUHUKOB
nmpu GaKTEPUATBHON MTHEBMOHUH. OHU MTOCBAIIEHBI
MIPENMYIIECTBEHHO OIleHKe MaToMOpGOIOTUN HAJ-
IMIOYEYHUKOB TIPU TSKEJBbIX (OpMax BHUPYCHBIX
HHeBMOHUH [32—38].

M.K.S. Leow et al. o6ciemoBanu 61 mamueHTa,
MEePEeHeCIIero aTUIUYHYI0 HHEBMOHUIO BO BpeMs
BCITBIIITIKY 3TOT0 3a60s1eBanust B CUHTAIype B 2023 T.
Y 39,3 % o0cyiefOBaHHBIX I BBISBJIEHO HaIMULe
TUIIOKOPTHUIT3MAa Yepe3 3 MeC II0CJIE BhI3IOPOBJIE-
HUsA, y 60spmuHCTBA (83,3 %) U3 HUX IMaTHOCTUPO-
BaH [EHTPAIbHBIH THIIOKOPTULIU3M. Y 25 % maIrjueH-
TOB ATOU I'PYIIIIHI COXPAHSJIUCh CHMIITOMBI HETOCTA-
TOYHOCTH HAAIIOUYEUYHHUKOB, B CBA3H C UYEM JIJIS
KOPPEKIIMH TOMEOCTATUYECKUX IT0KazaTesel OHU
MOJIyYaJTi TUJIPOKOPTU30H B TEUEHUE 12 MeC Mocye
BBI3JIOPOBJIEHHUA [32].

A.B. KaruMuyk u coaBT. (2022) Ha OCHOBaHUU
W3YYEeHUs] ayTOIICUHHOTO MaTepuasa yMepIIuX
MMAIUEeHTOB C aTUIIUYHOU ITHEBMOHHUEH IPH HCCIIe-
JIOBaHUM HAIIOYEYHUKOB BBISIBJISIIIA JIETEHEPAITHIO
W HEKpPO3 KJIETOK KOPbI HAJAIOUYEeUHUKOB. Takxke
aBTOpaM yJajIoch UAEHTHU(UIIUPOBATh B HAATIOUEY-
Hukax supyc SARS-CoV [33].

M.F. Santana et al. (2020) onucanu n3MeHEeHHUs B
Ha/IMIOYEeUHHUKAX Ha OCHOBAHWH JJAHHBIX, IOJIyYEH-
HBIX TIPU TPOBEAEHUM 28 ayTOICUH MaIlEeHTOB,
YMEPIIUX OT PACIIPOCTPAHEHHOH ITHEBMOHUH, C 10T~
TBEPKIEHHON KOPOHABUPYCHOU HHeKIuel. lzme-
HEHHUs HaJIMOYEYHUKOB ObLIN BBISBJIEHBI IMOYTH B
MOJIOBUHE HAOJTI0/IEHUH — B 12 U3 28 ciry4aes (46 %).
B 7 HaOIIOIEHUAX OTMEYTH UIIIEMUYECKUH HEKPO3
HA/INOYEYHUKOB, B 4 CIydasX MPU MHUKPOCKOITHU —
KOPTHKAJIbHYIO JUITHIHYIO JlereHepanuio. Hapsmy ¢

rhages of varying severity and nonspecific focal adre-
nal infiltration with lymphocytes were revealed in 2
cases. The authors note that the lack of viral identifi-
cation in the adrenal glands makes it possible to
explain the changes found by the nonspecific sys-
temic effect of developing pneumonia, and not by the
damage to the adrenal glands themselves [34].

Frankel et al. (2020) associate the development of
adrenal insufficiency in severe COVID-19 pneumonias
with coagulopathy and thromboembolic complica-
tions. As an example, the authors consider the devel-
opment of bilateral adrenal hemorrhage in a 66-year-
old woman. The case required glucocorticoid and
mineralocorticoid replacement therapy [35].

Fitzek et al. (2022) studied pathological and
molecular biological changes in the adrenal glands of
50 patients who died from COVID-19 severe pneu-
monia. In 96% of cases, a uniform pathological pic-
ture was observed with reduction of varying degree
in the number of cytoplasmic lipid vacuoles, and a
decrease in the width of the adrenal cortex. SARS-
CoV-2 nucleocapsid was not identified in the adrenal
glands [36].

Paul et al. (2022), when studying the autopsied
adrenal glands from patients with COVID-19-associ-
ated pneumonia, observed the adrenal cell death in
combination with paravasal lymphohistiocytic infil-
tration [37].

In one of the few studies on the morphological
features of the adrenal glands in severe pneumonia,
Redko and Bunga (2024) identified the development
of degenerative changes in the cortex, as well as the
appearance of lymphohistiocytic infiltrative changes.
Furthermore, the study described the development
of fibrinoid necrosis and the formation of hemor-
rhages [38].

Based on the above, it can be concluded that
studying the morphofunctional state of the adrenal
glands in pneumonia, one of the most common respi-
ratory diseases, is relevant. This is due to the impor-
tant role of the adrenal glands in the adaptive pro-
cess during infectious lung diseases. According to the
literature, further study of the specific features of the
development of pneumonia, taking into account the
morphofunctional state of the adrenal glands as one
of the most important components of the neuroen-
docrine system, is of informative value. The use of
modern methodological approaches based on the
capabilities of modern scientific morphological stud-
ies using immunohistochemical and electron micro-
scopic methods will make this possible.
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ONMCAHHBIMHM H3MEHEHUSIMHU, B 2 CJIy4asiX BBISAB-
JIEHBI Pa3JIMYHOU BBIPAKEHHOCTU KPOBOUBJIUSIHHUSA
U HecnelupUIecKre O4aroBble HHOUITPATUBHbIE
U3MEHEeHHUs. ABTOPHI OTMEYAIOT, UTO OTCYTCTBHE
BUPYCHON WJeHTHU(HUKAIUK B  HAJIIOYEYHHKAX
II03BOJIAET OOBSICHUTH BBIABJIECHHbBIE KM3MEHEHUs
Hecleru(pUIecKUM CHUCTEMHBIM BJIMSHUEM Da3BU-
BaloIelicss IMTHEBMOHHH, a HE MOPa’KEHUEM CAMHUX
Ha/IIOYEUYHUKOB [34].

M. Frankel et al. (2020) cBsA3BIBalOT pas3BUTHE
HA/INIOYEYHUKOBOU HEJIOCTATOYHOCTH IPH TSIKETBIX
MHEBMOHUAX B crydasax COVID-19 ¢ koaryinonaTuei
U TPOMO0IMOOIITIECKUMHU OCJIOKHEHUSIMU. ABTOPBI
paccMaTpuBalOT B Ka4ecTBe IMpHUMepa oOpa3oBaHUe
JIBYyCTODOHHETO KPOBOUBJIUSHUS B HAATIOYETHUKE Y
66-JIeTHEl JKEHIIUHBI. ITO MOTPebOBaIO IPOBE/Ie-
HUS 3aMECTUTEIbHOH TepaIuy TJIF0KO- U MUHEPAJIO-
KOpTHUKOUaMu [35].

A. Fitzek et al. (2022) uzyvyaiau natomopdosoru-
YecKHe U MOJIEKYJIIPHO-O0M0JIOTHYECKHE U3MEHEHU ST
B HA/IMOYEYHUKAX Y 50 YMEPIIIHX OT PACIPOCTPAHEH-
HOIl mHeBMOHHHU ¢ auarHo3oM COVID-19. B 96 %
CJIyyaeB OTMedasiach OJTHOTHUITHAS TATOMOPQOJIOTH-
Yyeckas KapTUHA, XapaKTePHUIYIOIIAscs Pa3InYHON
CTEIIEHbI0 CHMKEHUS KOJIMYECTBA IUTOIIa3MaTHye-
CKUX JIUITUHBIX BAKyOJIEW B COUETAaHUH C YMEHbIIIe-
HUEM IIUPUHBI KOPBI HaAIoueyHUKOB. Hykieokan-
CHUJ] BUpyCa B HAJIMIOYEYHUKAX HE BBIABJIEH [36].

T. Paul et al. (2022) npu uccie0BaHUM HAJIIO-
YEeYHUKOB Ha ayTOICHMHHOM MaTepHuaje, IOJIydeH-
HOM OT manueHToB ¢ COVID-19-accorumpoBaHHON
ITHEBMOHHEH, OTMeYa/Ii THOesIb KJIEeTOK HaIIouyed-

CIINCOK JIUTEPATYPBI

1. Cilloniz C., Dominedo C., Garcia-Vidal C., Torres A.
Community-acquired pneumonia as an emergency
condition // Curr. Opin. Crit. Care. 2018;24(6):531-
539. DOI: 10.1097/MCC.0000000000000550.

2. Espinoza R., Silva J.R.L.E., Bergmann A. Factors
associated with mortality in severe community-
acquired pneumonia: A multicenter cohort study //
J. Crit. Care. 2019;50:82-86. DOI: 10.1016/].
jere.2018.11.024.

3. TuroBa O.H., Kysy6osa H.A., KosbipeB A.I. u ap.
AHa/IN3 JIETATbHBIX MCXOMOB y OOJBHBIX ITHEBMOHHU-
svu B Cankr-Iletepbypre B 2020—2024 rT. // PMIK.
2025;1:7-12. DOI: 10.32364/2225-2282-2025-1-2.

4. Asnee C.H., Jlexauu A.B., 3aiirieB A.A. u sp. Bue-
6GOTPHUYHAS TTHEBMOHUS Y B3POC/IbIX. KiMHUYECKHe
pexoMmenmanuu 2024 (kparkasa Bepcus) // Pecnupa-
TOpHass MeAuIuHa. 2025;1(3):6-18. DOI: 10.17116/
respmed202510316.

5. Rao N., Daniels D. Community-acquired pneumonia //
J.B. Domachowske (ed.) Introduction to Clinical
Infectious Diseases: A Problem-Based Approach.
2nd ed. Springer, 2025. P. 121—132. DOI: 10.1007/978-
3-031-84089-0_11.

HHUKOB B COYETAHUU C IapaBa3ajibHOU JumMdoruc-
THOIIUTAPHOU WHUIbTpanueu [37].

B oziHOI M3 HEMHOTOUMCIIEHHBIX PabOT, ITOCBSI-
IIEHHBIX 0COOEHHOCTSAM MOP()OJIOTHH HAAIIOUEUHH-
KOB TIpU TsOKeJIbIX THeBMoHUsAX, A.Jl. Penbko, O.[1.
Bynra (2024) BBIIBWIN Pa3BUTHE TUCTPOPUUECKUX
U3MEHEHUN KOPKOBOTO BEIECTBA, a TAK}KE IOSBJIE-
HHE JIUMQOTUCTUONUTAPHBIX HHQPUIBTPATUBHBIX
usMmeHeHuii. Kpome Toro, B pabore OmucaHo pa3BU-
Tre GUOPUHOUTHOTO HEKPO3a U 00pa3oBaHUE KPO-
BousausHui [38].

Ha ocHOBaHWHU BBIIIEU3JIOKEHHOTO MOXKHO C/Ie-
JIaTh BBIBOJ, O TOM, YTO H3ydeHHe MOPGOPYHKIHO-
HJIBHOTO COCTOSIHHUSI HAJIITOUEYHUKOB IPU ITHEBMO-
HUU — OJTHOTO U3 CaMbIX PACHPOCTPAHEHHBIX 3a00sie-
BaHUIH OPraHOB JIbIXaHUsI — SIBJISIETCS AKTyaJIbHBIM.
ITO CBA3AHO € BAYKHOU POJIBIO HAJIITOUEYHUKOB B a/1all-
TAI[MOHHOM IIporiecce NpU MHQEKITMOHHOHN MaToJIo-
ruu Jierkux. CoryiacHO JIAHHBIM JINTEPATYPHBIX HCTOY-
HHKOB, TH(OPMATHUBHBIM SIBJISIETCS JTAJTbHEHIIIEE U3Y-
yeHne 0cOOEHHOCTEN Pa3BUTHUS THEBMOHUM C YUETOM
MOpP(POGYHKIIMOHAIIPHOTO COCTOSTHUST HAJ[ITOYEUHH-
KOB KaK OJTHOTO M3 Ba)KHEUIITUX 3BEHhEB HEHPOIHIO-
KPUHHOH cucTeMbl. VICIOJIb30BaHNE COBPEMEHHBIX
METO/TOJIOTHYECKUX ITO/IXO/I0B, OCHOBAHHBIX Ha BO3-
MOKHOCTSIX COBPEMEHHBIX HAyJIHBIX MOPQOIOTHYe-
CKUX HCCJIEIOBAHUH C IPUMEHEHUEM MMMYHOTHCTO-
XUMHUYECKUX U BJIEKTPOHHO-MHKDPOCKOITMYECKUX
METO/IOB, MOKET ITO3BOJIUTH 3TO PEATTU30BATh.

KoH@uuKT HHTEPECOB. ABTOPHI 3aSBJIAIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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BausaHue xumuorepanuu Ha MOPPOoPyHKIINOHAJIBHOE COCTOSIHHUE
ANYHUKOB U MOJAXO0/AbI K COXpaHEeHUI0 PePTUIbHOCTH
(0630p UTEPATYpPHI)

A.A. AbpamkuHa, 1.10. Makapos, 9.9. AbpamkuH, H.B. MeHbinkoBa

@I'BOY BO «Amypckas eocydapcmeenHHas meduyunckas akademus» Munadpasa Poccuu, baazogeujenck, Poccus

AHHOTAIINA

Ha coBpeMeHHOM 3Tale B MEJUIIMHCKON MPAKTHKE 3HAUYUTEIBHOE MECTO OTBOJIUTCS PAHHEMY BBISIBJIEHUIO OITyXOJIEH.
IIporpecc B KauecTBe IMATHOCTUKY U JIEYEHUST OHKOTIAIMEHTOB IIPUBEJI K YBEJIUUEHHUIO CPEJIN HUX JIOJIH JIUI] MOJIOZIOTO
BO3pacTa U MPOOJLKUTETHHOCTH JKU3HU TIOCIIe Tepanuu. [IoMIUMO MpoUrX Mo60YHbIX 3 GEKTOB, XUMHUOTEPATIHs OKa-
3bIBAET HETATHBHOE BO3/IEHCTBUE HA PENPOIYKTUBHYIO CUCTEMY, YTO OCOOEHHO aKTYaJIbHO /IS MAIlIEHTOK JAETOPOJHOTO
Bo3dpacra. Kpome Toro, Haboawmascs B mocjaeHee BpeMsl TeHJIEHIUs K 0oJiee MO3HEMY BO3PAcTy MaTEpPHUHCTBA
JleJIaeT BONPOC (epTUIBHOCTH aKTyaJbHBIM 71 0oJjiee IIMPOKOTO Kpyra JIuIl ¢ HOBooOpasoBaHuAMHU. [loHMMaHUE
PHCKOB IIOMOTAET CIIEIUAINCTaM BbIOPATh ONTHUMAIBHYIO TAKTUKY BEJI€HUS MOJIO/IBIX TIAIIHEHTOK C OHKOT€MaTOJIOTHYe-
CKOW MMaTOJIOTHEN, YBEJIMIUBAET MIAHCHI HA COXPAHEHHE X PEIPOIyKTUBHOTO MOTeHI[haa. TakKke U3ydyeHre MeXaHu3-
MOB BJIUSHUS XUMHOTEPANIUUA HA PEMPOAYKTHUBHYIO (DYHKIIHIO IO3BOJIAET pa3pabaThiBaTh U BHEAPATh B MPAKTUKY
METO/IbI, ClIOCOOHBIE CHUKATh TOHA/IOTOKCHYECKHUH 3 (PEeKT IPOTUBOOIYX0JIeBOH Tepanuu 6e3 yiepba ais ee abdek-
THUBHOCTH.

Knaouesnle croea: xumuorepanus, GepTUIbHOCTb, AMIHUKH, BCIIOMOTaTeJIbHbIE PEITPO/IYKTHBHBIE TEXHOJIOTHH, OBAPH-
JIBHBIN Pe3€epB.

OGpasen nuTupoBaHuAa: AbpamknHa A.A., Makapos I1.10., AGpamkuH 3.9., Mensiukosa H.B. Biusanue
XUMUOTepanuu Ha MOP(POPYHKITHOHATHHOE COCTOSTHUE SIMYHUKOB U MTOAXO/bI K COXpaHEeHHUI0 (hepTUabHOCTH (0030p
sutepatypst) // Journal of Siberian Medical Sciences. 2026;10(2):130-146. DOI: 10.31549/2542-1174-2026-10-2-130-
145

The impact of chemotherapy on the morphofunctional state
of the ovaries and approaches to fertility preservation
(literature review)

A.A. Abramkina, I.Yu. Makarov, E.E. Abramkin, N.V. Menshchikova

Amur State Medical Academy, Blagoveshchensk, Russia

ABSTRACT

Early detection of tumors is a significant priority in modern medical practice. Advances in diagnostics and treatment of
cancer patients have led to an increase in the proportion of younger patients and in life expectancy after treatment. In addi-
tion to other side effects, chemotherapy has a negative impact on the reproductive system, which is especially relevant for
women of childbearing age. Furthermore, the recent trend toward later motherhood makes the issue of fertility relevant for
a wider range of cancer patients. Understanding the risks helps health professionals choose the optimal treatment strategy
for young oncohematologic female patients and increases the chances of their fertility preservation. Also, the study of
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mechanisms by which chemotherapy affects reproductive function allows for the development and implementation of
methods that can reduce the gonadotoxic effect of anticancer therapy without compromising its effectiveness.
Keywords: chemotherapy, fertility, ovaries, assisted reproductive technologies, ovarian reserve.

Citation example: Abramkina A.A., Makarov I.Yu., Abramkin E.E., Menshchikova N.V. The impact of che-
motherapy on the morphofunctional state of the ovaries and approaches to fertility preservation (literature review).
Journal of Siberian Medical Sciences. 2026;10(2):130-146. DOI: 10.31549/2542-1174-2026-10-2-130-145

BBEJAEHHNE

CorsiacHO JaHHBIM MOCKOBCKOTO Hay4YHO-HCCIIe-
JTOBATEJILCKOTO OHKOJIOTUYECKOTO WHCTUTYTa UMEHHU
I1.A. TeprieHa, B 2024 1. B Poccuiickoir ®eneparun
BIIEPBBIE BBIABJIIEHBI 698 693 ciIy4as 3JI0Ka4ecTBEeH-
HBIX HOBOOOpazoBaHW# (322 198 y MyXuWH U
376 495 vy xkeHmuH). [Tokazareyb pacupocTpaHeH-
HOCTH 3JI0KaueCTBEHHBIX HOBOOOpaszoBaHuUii B Poc-
CHU B 2024 T. COCTaBUJI 2 948,6 Ha 100 ThIC. Hacese-
HUSI, YTO BBIIIE YPOBHA 2014 T. (2 252,4) Ha 30,9 %.
Poct manHOro mokasaresis OOYC/IOBJIEH yBeIude-
HHEM KaK 3a00J1€Ba€MOCTH U BBISIBJIIEMOCTH, TaK U
BBIXKMBAE€MOCTH OHKOJIOTHYECKHUX OOJIBHBIX [1].

Yike J0KazaHa BO3MOXKHOCTb W3JIEUEHUS Pl
3JI0Ka4eCTBEHHBIX HOBOOOpa30BaHUM MyTeM
HCIIOJIb30BAHUS IIPOTHUBOOIYXOJIEBBIX CXEM Jiede-
HHSA, BKJIIOYAIONIUX COYETAHHE IPENapaToB ¢ pas-
JIMYHBIM TOKCHUYECKUM 3(PDEKTOM M MeXaHU3MOM
JIEUCTBUS: CTEPOUIHBIE TOPMOHBI, AHTUMETA0O0-
JIUTBI, IPOTHUBOOITYX0JIEBbIE aHTUOMOTUKHU, ITUTOCTA-
TUKH, TapreTHbIe Mpenaparsl u Jip. IIpopbIB, Mpou-
30IIE/IINE B KayeCcTBE JHATHOCTUKH W JIEUEHUs
3JI0KAYECTBEHHBIX HOBOOOpA30BaHUM, TPUBET K
HavaJIy Tepalvi Ha paHHUX CPOKaX, a TAKXKe K CHU-
JKEHUI0 YPOBHSI CMEPTHOCTH OT OHKOJIOTHYECKHX
3ab0JIeBaHUI.

I'emaTosiornyecKkue HOBOOOpA3OBaHUS HE SIBJIS-
IOTCSA PEJIKUMHU U COCTaBJISIOT 7—9 % B CTPYKType
3JI0KAYECTBEHHBIX HOBOOODPA30BAaHUU CpelH KeH-
ckoro HaceseHusa. Haunbosee pacmpocTpaHeHHBIMH
(dopmMaMu TeMaTOJOTUYECKUX 3JIOKAUECTBEHHBIX
HOBOOOpa30BaHUI, KOTOPBIE BCTPEYAIOTCS Y JIEBO-
YeK MpenyOoepTaTHOTO BO3pacTa W MOJIOJBIX JKEH-
IUH, SABJISIOTCA OCTPBIN JMMQOOIACTHBIN JIEHKO3,
OCTPBIA MUEJIOUJHBIA JIEHKO3, HEXOMKKUHCKas
auMmdoma u mumdpoma Xokkruaa. CorsiacHO CTaTh-
CTHUKE, YPOBEHD 00IIIEN BBIKUBAEMOCTH OHKOT'€MAaTO-
JIOTUYECKUX ITaIlMeHTOK cocTasideT 86 % [2].

HecMoTpst Ha XOpoIlie pe3ysIbTaThl JIEUeHUs B
[IeJIOM, XWUMHOTEpPANHUs BbI3BIBAET JOCTATOYHOE
KOJINYECTBO OOOUHBIX 3 (PEKTOB, KOTOPbIE UMEIOT
KaK KpPaTKOCPOYHBIM, TaK U OTCPOUEHHBIN U JlaKe
HeoOpaTHUMbIH XapaKTep W OKa3bIBAIOT HETaTUBHOE

INTRODUCTION

According to the data from P. Hertsen Moscow
Oncology Research Institute, 698 693 cases of malig-
nant neoplasms were newly diagnosed in the Rus-
sian Federation in 2024 (322 198 in men and 376 495
in women). The prevalence of malignant neoplasms
in Russia in 2024 was 2 948,6 per 100 000, which is
30,9% higher than in 2014 (2 252,4). The increase in
this indicator is due to the growth of both the inci-
dence and detection rate, as well as the survival rate
in cancer patients [1].

The potential for curing a number of malignant
neoplasms has already been proven through the use
of antitumor treatment regimens that include a com-
bination of drugs with varying toxic effects and
mechanisms of action: steroid hormones, antime-
tabolites, antitumor antibiotics, cytostatics, targeted
agents, etc. Breakthrough in the diagnostics and
treatment of malignant neoplasms have led to the
initiation of therapy at earlier stages and a reduction
in cancer mortality.

Hematological neoplasms are not uncommon,
accounting for 7-9% of malignant neoplasms in the
female population. The most common forms of hema-
tological malignancies in prepubertal girls and young
women are acute lymphoblastic leukemia, acute
myeloid leukemia, non-Hodgkin’s and Hodgkin’s lym-
phomas. According to statistics, the overall survival
rate for oncohematological female patients is 86% [2].

Despite favorable treatment outcomes in general,
chemotherapy causes a number of side effects,
including short-term, delayed, and even irreversible
events, which negatively impact ovarian tissue. It is
estimated that 70—75% of female cancer survivors
desire to have children, and 80% of them experience
decreased fertility. Despite understanding the impor-
tance of fertility preservation, the proportion of
patients who receive detailed counseling on this mat-
ter ranges from 51 to 95%, with the proportion of
patients using fertility preservation techniques being
even lower [3].

Potential infertility due to cancer treatment leads
to high level of psychological stress in young women
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BJIUSHYUE B TOM YHCJIe U HA TKaHb AUYHUKOB. [1o
MMEIINMCS OIeHKaM, 70—75 % KeHIIUH, IepeHec-
IIUX pakK, XOTAT UMeTh JieTel, a y 80 % U3 HUX
HabmomaeTcs cHIbKeHNe gepTmibHOCTH. HecmoTps
Ha TIOHUMAaHNe BOKHOCTH COXPAHEHUs JETOPOIHOM
byHKIIMH, 101 TAIUEHTOB, IMOIYYAOIIUX T0Ap06-
HYI0 KOHCYJIBTAIIUIO II0 5TOMY IIOBOJY, COCTaBJIsIET
OT 51 710 95 %, IIPHU 9TOM [10J151 TAIIUEHTOB, IIpubera-
IOIUX K METOZaM COXpaHeHUs (PepPTHILHOCTH, eIre
Hike [3].

[ToTtennuanbHOe OeCIUIONNE BCJIEICTBUE Jieue-
HUS paKa MPUBOJUT K BHICOKOMY YPOBHIO IICHXOJIO-
THYECKOTO CTPeCcca y MOJIOABIX JKEHIIVH C BbIABJIEH-
HBIM 3JIOKAaUeCTBEHHBIM HOBOOOpa3oBaHUEM U
HepeaKO BOCIIPUHUMAETCS Tak:Ke 0O0JIe3HEHHO, KaK
U caM JIUarHO3, IIOCKOJIBKY Ha MOMEHT ero IocTa-
HOBKHU MHOTHE U3 HUX ellle He HauaJIu UJIN He 3aBep-
UM~ PEeUIN3AIUI0 CBOETO  PEMPOIYKTHBHOTO
MIOTeHITHaIA.

Kpome Toro, mcciemoBanue ¢ ydactueMm OoJiee
3500 MOJIOZBIX XKEHIINH, Y KOTOPBIX B JIETCTBE JIHa-
THOCTHPOBaHA 3JI0KAYEeCTBEHHAS OIyXOJb (Jeiike-
MU, OIYXOJb IIEHTPAJIbHOW HEPBHON CHCTEMBI,
auMmdoma XO/KKMHA, HEXOKKUHCKas JmMdoma,
omnyxosb BuibMmca, HelipobacToma, capkoMa MST-
KUX TKaHeH, OIyXOoJib KOCTel), IOKa3ajo 3Hadu-
TeJIbHOE YyBeJHMYeHUe pHCKa Oecriofus B 3TOH
T'PYIIIIE IO CPABHEHHUIO C KOHTPOJIBHOU I'PYIIIOHN, UTO
CBUJIETEIBCTBYET O TOM, UTO H B IIPemyOepTaTHOM
[epruo/ie OHKOJIOTUYECKOe JIeUeHUEe OKa3bIBAEeT
HeraTUBHOE BJIUSHUE Ha PEIPOAYKTUBHYIO CHCTEMY
JKEHIIUHBI, XOTS PaHee CUUTAIOCh MHaAYe [4].

C 2006 T. UCIIOIB3YeTCA TEPMUH «OHKODEPTUIIb-
HOCTBH», 0003HAYAIOIINH BO3MOKHOCTD IAIIEHTOK
MMeTh JIeTel IOoCjie Tepaluu OHK03aboeBaHUM U
MTOYEPKUBAIOIIUNA BaKHOCTh U OCOOBIM XapakTep
9TON MPOOJIEMBI, pElleHue KOTOPOU IpeIoaraeT
oObeIMHEHNE YCUIUH CITENUATNCTOB pa3HbIX 00J1a-
CTel, B IIEPBYIO OUepeZb OHKOJIOTOB U PEIPOAYKTO-
JIOTOB, JUUIs TIOMOIIM B COXPaHEHHUU JIeTOPOJHOU
(GyHKIHMH, CTONb YA3BHMOM K XHMHO- U JIy4eBOU
Tepanuu [5].

Jl7151 omipesiesieHus MPOTHO3a U TAKTUKU COXPaHe-
HUsS QEepTUIIBHOCTH GOJIBIIIOE 3HAUEHNE UMEIOT BO3-
pacT manueHTa, IPOTOKOJI JIEUeHUs, TUIl U CT/IH
3JI0KAYECTBEHHOTO HOBOOOPA30BaHMUA, 30HA XUPYP-
THYECKOTO BMeEIIATeJbCTBA U JIYYEBOTO BO3ZEH-
CTBUsI, €CJTU TAKOBbIE IPUMEHSIOTCS. YUeT 3TuX ¢ak-
TOPOB Yy JKEHIINH PENPOAYKTUBHOTO BO3pacTa yBe-
JIMYUBAET  IIAHCHl NPUHATHAS  ONTUMAaJIbHOTO
peleHys 0 COXPAHEHHUIO U PeATU3alNH UX PEIPO-
IYKTHUBHOTO IIOTeHIHasa 6e3 CyIecTBeHHOTO BIIHSA-
HUS Ha IIPOTHO3 OHKOJIOTMYECKOT0 3a00/IeBaHUs U C
MUHUMTHHBIMU 33JI€PKKAMU B JIEUEHUH.

with diagnosed malignancies and is often perceived
as painful as the diagnosis itself, since at the time of
its diagnosis, many of them have not yet begun or
completed the realization of their reproductive
potential.

Furthermore, a study among women who were
diagnosed with a malignant tumor in childhood (leu-
kemia, central nervous system tumor, Hodgkin’s and
non-Hodgkin’s lymphomas, Wilms’ tumor, neuro-
blastoma, soft tissue sarcoma, bone tumor) showed a
significant increase in the risk of infertility, suggest-
ing that cancer treatment also has a negative impact
on the female reproductive system during the prepu-
bertal period, although this was previously believed
to be the case [4].

Since 2006, the term “oncofertility” has been
used, denoting the ability of patients to have children
after cancer treatment and emphasizing the impor-
tance and special nature of this problem, the solution
of which involves combining the efforts of specialists
from in the different fields, primarily oncologists and
fertility specialists, to help preserve fertility, which is
so vulnerable to chemotherapy and radiation the-
rapy [5].

The patient’s age, treatment regimen, tumor type
and stage, the site of surgical intervention and radia-
tion exposure, if any, are of great importance in
determining the prognosis and tactics for fertility
preservation. Taking these factors into account in
reproductive-aged women increases the chances of
making an appropriate decision to preserve and real-
ize the reproductive potential of patients without sig-
nificantly affecting cancer prognosis and with mini-
mal delays in treatment.

One of the key criteria for assessment of repro-
ductive status is ovarian reserve (OR).

OR is the functional reserve of the ovaries that
determines their ability to develop a healthy follicle
containing a viable ovum and is assessed by the
antral follicle count (AFC) (based on ultrasound
imaging) and the level of anti-Miillerian hormone
(AMH). OR reflects the number of follicles in the
ovaries and depends on both physiological and path-
ological factors.

Physiological factors that determine OR primar-
ily include the number of primordial follicle count
in girl’s ovaries at the onset of menstrual function.
Naturally, this number ranges from 270 000 to 470
000 follicles, most of which are dormant. During
each menstrual cycle, several follicles enter the
maturation phase, but in the normal condition only
one follicle reaches ovulation, while the rest acti-
vated follicles undergo atresia. Over the course of a
woman’s life, approximately 400-500 follicles
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OpHUM U3 KJIIOYEBBIX KDUTEPUEB OIIEHKU COCTO-
STHUSL PENPOJYKTUBHOUN CHCTEMBI SIBJISETCS OBapH-
anpHbIH peseps (OP).

OP — 5T0 QYyHKIIMOHAJIBHBINA pe3epB ANYHUKOB,
KOTOPBIH OIpeessieT CIOCOOHOCTh IOCTETHUX K
Pa3BUTHIO 3/I0POBOTO (HOJUIMKYJIA C TOJTHOIIEHHON
SUNEKJIETKON ¢ OIEHWBAETCA II0 KOJIMYECTBY
a"TpanbHBIX (posutukyaoB (KAD) (110 JaHHBIM YIb-
TpasBykoBoro wuccienoanus (Y3U)) u  ypoBHIO
a"HTUMIOJIIeEpoBa ropmoHa (AMI). OP ortpaxkaer
KOJIMYECTBO HAXOJANIUXCA B SAUYHHUKAX (POJUIHKY-
JIOB W 3aBUCUT KaK OT (HU3UOJIOTUUECKHUX, TaK U OT
MaTOJIOTUYECKUX (PAKTOPOB.

K dusuonornueckum dakropam, Ompesessio-
muM OP, oTHOcUTCA B IEPBYIO 0O4Yepeb KOJTUUECTBO
MIPUMOPAUATBHBIX (POJUTUKYJIOB, HAXOJSIIIUXCA B
SIMYHUKAX JIEBOYKH K CTAHOBJIEHUIO MEHCTPYJTbHOU
¢yuknuu. B HOpMe 0HO cocTaBisieT 270 000—470
000 GOJIIUKYJIOB, OOJIbIIAS YaCTh KOTOPBIX HAaXO-
JIUTCS B «JIPEMJIIOIIEM» COCTOSHHUU. IIpH KaxKaom
MEHCTPYaJIbHOM LHKJIE B (a3y co3peBaHUS BCTY-
MMal0T HECKOJIbKO (DPOJUIMKYJIOB, IPU 3TOM B HOPME
TOJIBKO OAWH (POJUTUKYJT JOXOJUT JO OBYJIAIUH, a
OCTaJIbHBIE AaKTUBUPOBAaHHbBIE (DOJUIMKYJIBI TTOABEP-
raTcs arpe3un. Ha MpOTSKEHWW JKU3HU Y KEH-
[UHBI 10 OBYJISINH JIOXOMSIT OKOJIO 400—500 ¢oJI-
suKynoB. CaM ke (POJUTHKYJIOTeHe3 COCTOUT U3 TPEX
TIEPUO/IOB.

[lepBbIil ABJIsIETCS TOPMOH-HE3aBUCUMBIM — B
TeueHHe 3TOT0 Iepuoza GOJUTUKYIIBI PACTyT 0 CTa-
JIN BTOPUYHBIX. JTA CTA/IUsI POCTA IIPOXOIUT B aBa-
CKYJIIPHOU 30HE U B YCJIOBUAX OTCYTCTBUS THIIODU-
3apHBIX TOHAZOTPONIMHOB. K HacToAIeMy MOMEHTY
He CYIIECTBYET JOCTOBEPHBIX MapKEPOB, OTPAKAIO-
[UX ITOKA3aTeJu 3TON (assbl.

BTopoii mepuos;i — PpOCT OT CTaAUU BTOPUIHOTO
JI0 CcTaguu OOJIBIIIOTO AHTPAIBHOTO (POJUTHKYIIA
(1-2 MM B jmamerpe). DTOT IEpPUOJ, HEIOCPE]-
CTBEHHO 3aBHUCHUT OT YPOBHS TMIIO(PU3apHBIX MOHA-
JIOTPOITMHOB, B TIEPBYIO Oouepeab (HOJIHKYIIOCTUMY-
supympoiero ropmona (@CIY). dToT nmepuoa AJTUTCA
OKOJIO 100—120 JTHeH (3—4 MEHCTPYaJIbHBIX I[UKJIA)
W Ha3bIBA€TCS TOPMOH-UYBCTBUTEJIbHBIM. PakTo-
POM, OTpa’karol[uM COCTOSTHHE 3TOU (hasbl, sIBJISA-
ercss AMI. Kak ObLIO CKa3aHO BBIIIE, 3TO OAUH U3
OCHOBHBIX IOKa3aresiell (PyHKINOHAIBHOTO COCTOS-
HUA AUIHUKOB. HecmoTps Ha To, yTo AMI siBsieTcst
JIUIIb KOCBEHHBIM MapKepOM, TaK KakK OTpakaer
KOJIMYECTBO PACTYIIUX TPUMOPAUATBHBIX (POIITUKY-
JIOB HAUMHAs C MPEaHTPaJbHOU CTaINU JIO CTaJuU
OOJIBIIINX AHTPAIBHBIX (OJUTUKYJIOB, B HACTOSIIIHI
BpeMsI He CYII[ECTBYET JIPYTOT'O CBIBOPOTOYHOTO Map-
Kepa, HAIPSIMYI0 OTPAKAIIIET0 KOJIMYECTBO IPH-
MOpAUIBHBIX (osutnkynoB. AMI' cunTe3upyercs

reach ovulation. Folliculogenesis itself consists of
three periods.

The first is hormone-independent: during this
period, follicles grow to the secondary stage. This
stage occurs in the avascular zone and in the absence
of pituitary gonadotropins. Currently, there are no
reliable markers for assessment of this phase.

The second period is growth from the secondary
follicle to the large antral follicle (1—2 mm in diame-
ter). This period is directly dependent on the level of
pituitary gonadotropins, primarily follicle-stimulat-
ing hormone (FSH). This period lasts approximately
100—120 days (3—4 menstrual cycles) and is called
the hormone-sensitive period. AMH is a factor
reflecting the state of this phase. As mentioned
above, it is one of the main indicators of ovarian
function. Although AMH is only an indirect marker,
as it reflects the number of growing primordial folli-
cles from the preantral stage to the large antral folli-
cle stage, there is currently no other serum marker
that directly reflects the primordial follicle count.
AMH is synthesized by granulosa cells before the
growth of antral follicles up to 8 mm in diameter.
After the follicle becomes larger than 8 mm, the level
of AMH decreases sharply, and aromatase and estro-
gen activity rises. In girl’s ovaries, the first signs of
AMH production appear during the prenatal period
(32—36 weeks of pregnancy), and its blood levels
slowly increase with age, peaking at 20—30 years of
age. Afterward, the level of AMH gradually declines,
reaching zero by menopause.

The third, hormone-dependent period begins at
the end of the luteal phase of the menstrual cycle,
when a group of antral follicles is formed. After
regression of the corpus luteum and a decrease in
estradiol, progesterone, and inhibin A levels, FSH
production by the pituitary gland increases accord-
ing to the feedback principle. Under its influence,
antral follicles grow. Simultaneously, the granulosa
cells of the antral follicles begin to produce inhibin B,
which, in turn, suppresses FSH synthesis, that is nec-
essary to prevent the simultaneous development of
an excessive number of follicles. At the same time,
the changing level of FSH also reduces inhibin B pro-
duction. A complex but also balanced relationship
between these hormones regulates the course of the
hormone-dependent stage. Markers of this phase are
FSH, estradiol, luteinizing hormone, as well as antral
follicle count and ovarian volume, assessed by ultra-
sound imaging [6].

Thus, OR is determined by a woman’s physiologi-
cal characteristics and decreases with age. However,
primordial follicle count can decrease more rapidly
under the influence of exogenous factors, one of which
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KJIETKaMU TPaHyJIE3bl 10 STara pocTa aHTPaJIbHBIX
donnukynos — 1o 8 MM B iuamertpe. I1ocse Toro kak
(onnuxyn craHoBuUTCA OoJIblle 8 MM, ypoBeHb AMIT
Pe3KO IajiaeT U BO3pacTaeT aKTUBHOCTh apOMaTa3bl
U 3CTPOTEHOB. B SMYHUKAX JE€BOYKH IEPBBIE MPH-
3HaKH npoAyKiuu AMI' mosIBIAIOTCA B IpPEHATAIb-
HBIH ITepuo/t (32—36 Hep 6epeMEeHHOCTH), U eT0 YpO-
BEHb B KPOBHU MEJIJIEHHO ITOBBIIIAETCS ¢ BO3PACTOM,
JIOCTUTasA MaKCUMaJIbHOTO B BO3pacre 20—30 JIET,
I0cJIe Yero IOCTEeIeHHO CHUXKAETCA U K COCTOSHUIO
MEHOTIay3bl JIOCTUTAET HYJIA.

TpeTuii, TOpPMOHO3aBHUCHUMBIN II€PUOJ] HAUHHA-
eTcsl B KOHIIE JIIOTEMHOBOU (ha3kl MUKJIIA, KoTyia Ghop-
MUPYETCS IPYIIIa aHTPaJIbHBIX (HOJUTUKYJIOB. [Tocie
perpecca »eJITOTO TeJia U Ma/IeH!s YPOBHSA 3CTPau-
oJla, TIporecTepoHa W WHTHOWHA A, Habso/1aeTcs
yBesmuenue npoaykiuu ®CI runogusom 1o npuH-
nuiy obpatHoi csasu. 1oz ero Bo3eicTBUEM IIPO-
HUCXOJUT POCT aHTpPaJbHBIX (osutukysnoB. ITapas-
JIEJTBHO € STUM IIPOIECCOM KJIETKH T'PaHyJIE3BI
AHTPAJIBHBIX (POJUTMKYJIOB HAYUHAIOT IPOAYIIUPO-
BaTh UHTUOWH B, KOTOPBIH, B CBOIO OYepenp, Moza-
Bisier cuHTe3 OCT, 4TO HEOOXOUMO I MPENOT-
BpallleHUsI OJHOBPEMEHHOTO PAa3BUTHUSA CJIMIIKOM
60J1BIIIOr0 KOJTYecTBa (GOJUINKYJIOB. B TO ke Bpems
MeHsonuics ypoBeHb ®CI' Takke CHUIKAeT ypo-
BeHb BbIpaboTku nHrHbOMHA B. C10KHOE U BMecTe C
TeM cOaJIaHCHUPOBAHHOE COOTHOIIIEHHE 3TUX TOPMO-
HOB PETyJIUpPYyeT TeueHHe TOPMOHO3aBHUCHUMOU CTa-
nuu. Mapkepamu 5Toi assl saisiores: @CT, actpa-
JIUOJI, JIIOTEMHUBUPYIOIIUI TOPMOH, a TaKXKe YUCJIO
aHTPAJIBHBIX (DOJUTUKYJIOB W OOBEM SIUYHUKOB,
oTpejiesisieMble 0 peaysabratam Y3U [6].

Takum o6pazom, OP omnpepesisiercss pu3HoIOTHYE-
CKUMH 0COOEHHOCTSIMU >KEHIIUHBI U CHIKAETCS C BO3-
pacrom. Bmecre ¢ TeM yMeHbIIIEHHE YHCIIa TIPUMOP/IH-
TBHBIX (POJUIMKYJIOB MOMKET IIPOUCXOAUTH ObICTpee
IO/l JIEUCTBHEM SK30TeHHBIX (DaKTOPOB, OJHUM U3
KOTOPBIX SIBJIAETCSA IPOTHUBOOITYXOJIEBAs TEPAIHAL.
Oco0eHHO YyBCTBUTEIPHBIMU TOKA3aTEJIIMI TOHAZIO-
TokcuuHoCTH sABIsII0TCsT OCI', AMI 1 KAD [7].

ITPOBJIEMA COXPAHEHUA
OEPTNJIbHOCTH Y ITAITMEHTOK
OHKOI'EMATOJIOTUYECKOI'O ITPO®PNJIA

S. Lie Fong et al. mpoananu3upoBaiu mokasa-
Tesiu AMI' B ChIBOPOTKE KPOBU y 25 MAIUEHTOK C
OHKOTE€MATOJIOTUYECKUMH 3a00JIeBaHUAMHU 710 U
mocjie XuMHuOTEPaIInu. YCTaHOB.TIeHO, YTO YPOBEHDb
AMT y HUX 3HAYUTEIBHO CHUKAJICS T10 CPABHEHUIO C
TAKOBBIM B KOHTPOJIBHOH Tpymme. Y 13 MalUeHTOK
IIocJjie IIOJIMXUMHUOTEPAIIn, HECMOTPsA Ha BOCCTa-
HOBJIEHHE MEHCTPYaJIbHOTO ITUKJIA, YypoBeHbh AMI

is anticancer therapy. FSH, AMH, and AFC are par-
ticularly reliable markers of gonadotoxicity [7].

THE PROBLEM OF FERTILITY PRESER-
VATION IN ONCOHEMATOLOGICAL
FEMALE PATIENTS

Lie Fong et al. analyzed serum AMH in 25 patients
with hematologic malignancies prior to and after
chemotherapy. They found that AMH concentrations
in these patients decreased significantly compared to
those in the control group. In 13 patients, after multi-
drug chemotherapy, despite the restoration of men-
strual cyclicity, AMH levels were lower than in the
control group, indicating a decrease in primordial
follicle count [8].

Most chemotherapeutic drugs have a systemic,
non-selective effect on cells with high mitotic activ-
ity, so their targets are both tumor tissue and healthy
structures of the body, and in particular cells of the
bone marrow, mucous membranes, hair follicles and
the reproductive system.

Cytotoxic therapy causes atresia of primordial
follicles, suppressing secretion of estradiol and
inhibin B. This, in turn, contributes to increased FSH
concentrations due to negative feedback. Elevated
FSH levels cause excessive follicle recruitment and,
consequently, increased drug-induced follicle apop-
tosis. Furthermore, the preservation of menstrual
function after chemotherapy does not exclude the
fact of ovarian damage. Partial loss of the primordial
follicle reserve can lead to premature or early meno-
pause. The number of oocytes determines both wom-
an’s fertility and ovary function. In the case of pre-
mature ovarian failure, typical menopausal symp-
toms may be presented in patients even before the
onset of menstrual irregularities. A close relationship
has been established between female sex hormone
deficiency and vasomotor symptoms (hot flashes,
sweating, chills), sleep disturbances and insomnia,
vaginal dryness and burning, dyspareunia, dysuria,
mood lability, depression, cognitive impairment, and
decreased bone mineral density. There is also evi-
dence of an increased risk of cardiovascular disease
and visceral obesity. All of these factors negatively
impact woman’s health, psychoemotional state, and
performance, demonstrating the significant influ-
ence of the ovaries on the female body as a whole,
and not just on reproductive function [9].

In addition to the toxic effects on follicles, gonado-
toxic therapy has also been shown to have negative
impact on the ovarian stroma. In recent years,
increasing research has demonstrated that the ovar-
ian microenvironment largely determines their func-
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OBLT HUJKE, UeEM B KOHTPOJIBHOH TPYIIIIe, YTO CBU7E-
TEJICTBYET O CHIDKEHUH ITyJia MPUMOPIUATIHHBIX
dostukysos [8].

BoJIBIIMHCTBO XUMHUOTEPATIEBTUYECKUX IIpera-
PaTOB OKa3bIBAIOT CHCTEMHOE HeCeJIEKTUBHOE JIel-
CTBHE HAa KJIETKH C BHICOKOM MUTOTHYECKOH aKTUB-
HOCTBIO, I03TOMY MIX MUIIIEHBIO ABJISIOTCSA KaK TKAHb
OIYXOJIU, TAK U 3/TOPOBBIE CTPYKTYPhI OpraHU3Ma, |
B OCOOEHHOCTH KJIETKH KOCTHOTO MO3Ta, CJIM3KUCTBIX
000JI09€K, BOJIOCSHBIX (POJUITUKYJIOB U PEMpPOYK-
THBHOU CHCTEMBI.

[Ip¥ IUTOTOKCHYECKOW TEepPalUU IIPOUCXOIUT
aTpes3us MePBUYHBIX (DOJUTUKYJIOB, UTO BEJIET K CHU-
JKEHUIO CEKPEITUH 3CTPanosia U nHruouHa B. to, B
CBOIO OUY€peib, CIIOCOOCTBYET MOBBIIIIEHUIO KOHIEH-
tparuu OCI' Beste/icTBYUE OTPUIIATEIBHOU 00paTHOH
cBa3u. IlopbrmeHHbIH ypoBeHb @OCIT BbI3BIBaET
U30BITOYHBIN PEKPYTUHT (DOJUITUKYJIOB U COOTBET-
CTBEHHO UX YCUJIEHHYIO THO€JIb IO/ IECTBHEM TIpe-
mapaToB. Bojiee Toro, coxpaHeHHEe MEHCTPYaJIbHOU
(byHKITUY TTOCITIE XUMUOTEPATIUY He OTPHUIAeT dhaKTa
MOBPEXKIEHUS AWYHUKOB. YacTU4YHAs TMOTEPs
pesepBa TPUMOP/IHATIBHBIX (DOJUTUKYJIOB MOMKET
MIPUBECTU K IPEXKIeBPEMEHHON WX PaHHEH MeHO-
mayse. OT KOJIUYECTBA OOIUTOB 3aBHUCUT HE TOJIBKO
¢epTUIBbHOCTH JKEHIIUHBI, HO U (PYHKI[MOHAJIBHOE
COCTOSIHUE SIMYHUKOB. IIpU pa3BUTHU NpeKIeBpe-
MEHHOH HEeJOCTATOYHOCTH SHUYHHUKOB THIIMYHBIE
CHMIITOMBI MEHOTIAY3bl MOTYT HAOJII0JIaThCs y TIAIH-
€HTOK ellle /0 Hayajia HapylIeHu MeHCTPYaJIbHOTO
[MKJIa. YCTAaHOBJIEHA TeCHAas B3aMMOCBS3h MEXKIY
JIeUITUTOM >KEHCKUX IT0JIOBBIX TOPMOHOB U Ba30-
MOTOPHBIMH CUMIOTOMAaMU (IIPUJIUBBI JKapa, MOTIU-
BOCTB, 03HOOBI), HAPYIIIEHUAMU CHA U OECCOHHUTIEH,
CYXOCTBIO W JK)KEHHEM BO BJIATAJIHIIE, JUCIIApeEY-
HUeH, u3ypuel, JaOWIbHOCTBIO HACTPOEHUS,
JleTipeccrel, paccTpoiicTBaMU KOTHUTHUBHOU (PyHK-
MY ¥ CHUKEHNEM MHHEPAJIbHOHN IIJIOTHOCTH KOCT-
HOM TKaHu. Taxyke MMEIOTCA JJAHHBIE O MOBBIIIEH-
HOM DPHCKE CEPAEUHO-COCY/IHCTBIX 3a00JIeBaHUN H
BUCIIEPAJIBHOTO OKUpPeHUsi. Bece ot hakTophI Hera-
TUBHO OTPAKAIOTCS KaK Ha 3/TOPOBbE JKEHIIUHBI, TaK
U Ha ee IICUX03MOIIOHAIIbHOM COCTOSTHUU U PaboTO-
CITIOCOOHOCTH, YTO CBHJIETEJILCTBYET O CYIIECTBEH-
HOM BJINSTHUHU SUYHUKOB Ha KEHCKHH OPraHU3M B
[IeJIOM, a He TOJIbKO Ha PEeNpOAYKTHUBHYIO (DYHK-
uo [9].

I[ToMuMO TOKCHUYECKOTO BO3AEUCTBUSA Ha (PosIH-
KYJIbl, TAK;Ke BBISIBJIEHO HETATUBHOE BJIMSTHUE FOHA-
JIOTOKCUYHOU Tepaluyd Ha CTPOMY SIHYHUKOB.
B nocsienHMe roanl Bee OOIbIIIE UCCIeOBAHUN CBU-
JIETEJIbCTBYIOT O TOM, YTO MUKPOOKPYKEHHE TUUHU-
KOB BO MHOTOM OIIpeJiesisAeT UX (PYHKIIHMOHATbHBIN
MIOTEeHIHA. BHEKIETOUHBIN MaTPUKC 0OeCIieurBaeT

tional reserve. The extracellular matrix (ECM) pro-
motes follicle development and triggers intracellular
signaling pathways involved in the maintenance of
homeostasis and regulation of follicle formation,
growth, and ovulation. The ECM contains approxi-
mately 46 major matrix proteins and 39 proteins
involved in stromal rearrangement and regulation.
Ovarian stromal cells belong to various cell subpopu-
lations, the main ones being fibroblast-like cells,
which make up the majority of stromal cells, epithe-
lial-like cells, and neuron-like cells. As follicles
develop, some cells from the fibroblast subpopula-
tion transform into theca cells and myofibroblasts.
The former maintain the integrity of the follicular
structure, synthesize androgens, and regulate the
proliferation and apoptosis of granulosa cells. The
latter produce the ECM and participate in the forma-
tion of capillaries. In addition, ovarian stromal cells
synthesize cytokines. Stromal cell-derived factor-1
(SDF-1/CXCL12) and its receptor, CXCR4, have been
detected in the ovarian stroma and follicles. Mice
with a mutation in SDF-1 exhibited delayed migra-
tion and decreased primordial follicle count [10]. In
the follicular fluid of women undergoing in vitro fer-
tilization, the oocyte recovery rates showed a direct
correlation with the concentration of SDF-1[11]. The
results of these studies indicate the significant role of
SDF-1 in ovulation and follicle maturation.

Microenvironmental cells also synthesize bone
morphogenetic proteins 4 and 7, which play a key
role in stimulation of follicular growth and survival.
Also, they influence granulosa cells, specifically by
regulating estradiol and progesterone production
and suppressing apoptosis by inhibiting DNase
release [12].

It was found that ovarian stromal cells produce
leukemia inhibitory factor (LIF), which affects both
folliculogenesis and ovulation and embryo implanta-
tion. Vagnini et al. showed that LIF concentration is
reduced in patients with polycystic ovary syndrome,
and the frequency of mutations in LIF gene in women
with infertility is significantly higher than in fertile
women [13]. Mass spectrometry of human follicular
fluid-derived stromal cells revealed 97 proteins asso-
ciated with the stress response, regulation of apopto-
sis, and embryo implantation [14].

The blood and lymphatic vessels are another
important component of the ovarian stroma. Main-
taining the follicular vascular network and ensuring
appropriate blood supply is essential for follicular
dominance, ovulation, and corpus luteum formation.
Damage to vascular endothelial cells or inappropri-
ate capillary network formation leads to atresia or
apoptosis of follicular cells.
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pasButHe GOJUIHKYJIOB U 3aITyCKAeT BHYTPUKIIETOU-
HbIe CUTHAJIbHBIE IIyTH, BOBJIEUEHHBIE B IO/IZIEPKa-
HUe TOMeOCTas3a, PeryJsanuio GOpMUPOBAHUs, POCTA
¥ OBYJISIIUA (DOJITUKYJIOB. BHEKJIETOUHBITT MaTPUKC
HACUYUTBHIBAET TOPs/IKA 46 OCHOBHBIX MATPUKCHBIX
6eJIKOB U 39 O6€JIKOB, YUACTBYIOIIUX B IIEPECTPOMKE U
perysisinun ctpoMbl. CTpOMabHbIE KIETKU SHIHU-
KOB TNPHUHAJJIEXKAT K Pa3JIUYHBIM IOMYJIAIUAM,
OCHOBHbI€ U3 HUX — pubpobiacTonogo0HbIe, COCTAB-
JISIONIE OCHOBHYIO YacTh CTPOMAUIBHBIX KJIETOK,
SIUTETUATBHOTIONIOOHBIE W HelporoaobHble. I1o
Mepe pasBUTHSA (GOJUIMKYJIOB YacTh KJIETOK U3
cemerictBa (uOpobIACTOB TpaHChHOPMUPYETCS B
TeKa-KJIeTKu 1 Muopubpobractsl. [IepBrie mosiep-
JKUBAIOT IIEJIOCTHOCTH CTPYKTYPHI DOJUTUKYIA, CUH-
Te3UPYIOT aHJIPOTEHHI, PETYJIUPYIOT IMPOIUdEPAIUIO
U amlonTo3 KJIETOK TpaHyJIé3bl. BTopble mpoaymu-
PYIOT BHEKJIETOUHBIM MAaTPUKC U YUACTBYIOT B (pop-
MUPOBAaHUHU KaMWLIAPOB. [IoMHUMO 3TOTO, KJIETKH
CTPOMBI ~ SIMYHUKOB CHUHTE3UPYIOT ITUTOKUHBIL.
B crpoMe u GbosUTHKySIaX SUYHUKOB OOHApPY:KeH
cTpoMasibHBIA akTop pocta-1 (SDF-1/CXCL12) u
ero pernentop — CXCR4. Y wblmei ¢ myranued
SDF-1 Habstro/1ayiach 3a/iep:KKa MUTPAIAUA U YMEHb-
IIeHYe MyJ1a IPUMOPANATIbHBIX GOJUTHKYJIOB [10]. B
(poIITUKYIAPHON KUAKOCTH KEHIIUH B XOZI€ IIPOITe-
ZIyPBl 9KCTPAKOPIIOPAIHHOTO OILJIOJIOTBOPEHUS CKO-
POCTB U3BJIEUEHUSI OOIINTOB ITOKA3aJIa MPSIMYIO KOp-
pessinpio ¢ koHIeHTparue SDF-1 [11]. PesybraTht
JTAHHBIX HCCJIEJIOBAaHUM CBUETEJILCTBYIOT O 0OJIb-
mom 3HaueHuun SDF-1 n14 mporecca oByadAnuu u
pa3BUTHA POJITUKYJIOB.

Taxke KJIeTKAMU MUKPOOKDPYKEHUS CUHTE3UPY-
IOTCSI KOCTHBIE MOp(oreHeTHUecKue OeJKu 4 U 7,
KOTOPBIE UTPAIOT BAXKHYIO POJIb B CTUMYJIALINHI POCTA
(oJTUKYI0B U UX BBDKUBaeMOCTH. [IoMUMO 3TOTO,
OHU BJIUSIOT HAa KJIETKU IPAHY/E3HI, a HMEHHO Pery-
JIUPYIOT BBIPAOOTKY 3CTPAfMOJa M IIPOTeCTEPOHA,
MIO/IABJISAIOT AIlONTO3 3a CUYEeT TOPMOXKEHUS BBICBO-
ooxmenus JJHKaser [12].

YceTaHOBIIEHO, UYTO CTPOMAJIbHBIE KJIETKU SUIHU-
KOB BBIPA0ATHIBAIOT JIEHKEMUSI-UHTHOUPYIOIIHI
daxrop (LIF), KOTOPHIH BiIHsAET KaK Ha (HOJUTHKYJIO-
reHes, TAaK U HAa OBYJIAIUIO U UMILIAHTAIUIO SMOPH-
ona. L.D. Vagnini et al. mokazasu, 4To KOHIEHTpa-
nusa LIF cHukeHa y MallieHTOK ¢ CHHAPOMOM I10JIN-
KHCTO3HBIX SMYHUKOB, & YacToTa MyTamui resa LIF
V KEHIITUH ¢ 6eCIUIOANEM 3HAUUTEIHHO BBIIIIE, YEM Y
JKeHIMUH 6e3 Takoro auarHosa [13]. IIpu mace-
CIEKTPOMETPUUECKUX HCCIIEZIOBAHUAX CTPOMAJIb-
HBIX KJIETOK (POJUTUKYJIAPHOU JKUAKOCTU UdesIOBeKa
BBISIBJIEHO Q7 OEJIKOB, CBSI3aHHBIX C peakIueld Ha
CTpece, C peryJsihued amonTo3a W UMIUIaHTaI[uer
smbpuoHa [14].

To date, the function of the lymphatic system in
the ovaries has not been definitively determined, but
it appears to play a key role in maintaining the fluid
balance and facilitating hormone transport. The pri-
mary mechanism of lymphangiogenesis regulation is
the VEGFC/VEGFR3 signaling pathway, where vas-
cular endothelial growth factor type C (VEGF-C)
binds to its receptor (VEGFR3). A mouse model has
demonstrated that VEGFR3 antagonists effectively
prevent lymphangiogenesis of mature ovarian folli-
cles. Impaired lymphatic system formation in ovar-
ian tissue during the experiment resulted in a
decrease in the number of secondary follicles, a
decrease in pregnancy rates, a slowdown in fetal
growth, and an increase in the number of miscar-
riages [15].

According to the literature, fibrosis is one of the
main common effects of chemotherapy on the ovar-
ian stroma. Under the influence of chemotherapeu-
tics, stromal cells proliferate and differentiate into
myofibroblasts, which begin to excessively synthe-
size extracellular matrix components, collagen types
I and III, fibronectin, CTGF, a-SMA, etc. Ovarian
fibrosis leads to changes in its mechanical proper-
ties, thereby impairing the conditions for normal fol-
licular development. Among other things, chemo-
therapy leads to a decrease in vascular density, an
increase in the level of proinflammatory cytokines,
immune cell infiltration, and excessive production of
reactive oxygen species (ROS), which also contrib-
utes to ovarian degeneration and atrophy. Oxidative
stress is characterized by ROS hyperproduction and/
or weakening of antioxidant defense. On the one
hand, ROS operate as signaling molecules that pro-
mote follicle growth, ovulation, and corpus luteum
formation; on the other hand, in the case of imbal-
ance between free radicals and antioxidants, oxida-
tive stress develops, which leads to follicular atresia
and a decrease in the number and quality of oocytes.

Another side effect of anticancer drugs is acceler-
ated cellular senescence, including in ovarian tissue.
Senescent cells begin to produce numerous pro-
inflammatory factors, chemokines, and growth fac-
tors. The accumulation of senescent cells leads to cell
cycle arrest, creates a pro-inflammatory environ-
ment, and limits regenerative capacity [16, 17].

The antiangiogenic effects of chemotherapy con-
tribute to inadequate nutrition and damage to the
cells of microenvironment, which ultimately leads to
apoptosis and degeneration of some of them.

Drugs with high gonadotoxicity include: alkylat-
ing agents, nitrogen isothiocyanates, cyclophospha-
mide, melphalan, chlorambucil, nitrosourea deriva-
tives, disulfonic acid esters, methylhydrazine deriva-
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JpyruM BaKHBIM KOMIIOHEHTOM CTPOMBI SHIHU-
KOB SABJISIIOTCA KPOBEHOCHBIE M JIMMGATHUYECKUE
cocynpl. Iloanep:xanue GOTUKYIAPHON COCYIU-
CTOU ceTH U obecIieueHne JOCTATOYHOT'O KPOBOCHA0-
JKeHHUsA HeOOXOZUMO JIJIsI YCTAHOBJIEHUs (OJUIHKY-
JIIDHOTO JOMHUHHPOBAHMA, IIpollecca OBYJIALUU U
¢opmupoBanus xenroro Tesa. Ilpu nmoBpexaeHUN
9H/IOTEJTUATBHBIX KJIETOK COCY/I0B WJIU IIPH HETOCTA-
TOYHOM (POPMHUPOBAHUHU KAIMJIIAPHOU CeTU IIPOKC-
XOJIUT aTpe3us Win rubesb GOJUTIKYIOB.

K Hacrosmemy BpemeHnu GyHKIUA JuMbaTnde-
CKOU CHCTEMBI B IMUHUKAX OKOHYATEJIbHO HE OIIpe-
JleJieHa, HO, II0 BCeWl BUAVMMOCTH, OHA UTPAET BEIY-
IIYI0 POJIb B TOAJEpPKaHUU OasaHca JKUAKOCTU U
CII0COOCTBYET TPAHCIOPTUPOBKE TOPMOHOB. OCHOB-
HBIM MEXaHH3MOM, PETYJIUPYIONUM JUMpaHTHOTe-
He3, siByisieTcs curHanbHbli myTh VEGFC/VEGFRS,
B KOTOPOM (paKTOp pocTa 9HI0Teu cocy1oB Tuna C
(VEGF-C) cBsBbIBaeTcs €O CBOMM PENENTOPOM
(VEGFR3). Ha mojiesii MblIIel OKa3aHo, YTO aHTa-
rouuctsl VEGFR3 sddekTnBHO TpeoTBpaIiaoT
auMdaHTuoTreHe3 3pesbiX GOJUINKYJIOB B IMUHUKAX.
Hapymienne  ¢opMupoBaHus  JUM@aTHIECKON
CUCTEMBI B TKAaHU SUYHUKOB B HKCIIEpUMEHTE IpU-
BeJIO K YMEHBIIIEHUIO KOJTNYeCTBa BTOPUYHBIX (POJI-
JINKYJIOB, CHWJKEHHUIO YaCTOThl HACTYIUIEHUs Oepe-
MEHHOCTH, 3aMe/JIEHHI0 PocTa IUIOZAa W yBesmde-
HUIO Yucsa abopTos [15].

I[lo maHHBIM JUTEpaTyphl, (GUOPO3 ABIAETCA
OJIHUM U3 OCHOBHBIX pacIpocTpaHeHHbIX 3 (eKTOoB
XUMHUOTEpANy, OKa3bIBAEMBIX HA CTPOMY SHYIHU-
koB. IToz Bo3zeficTBEM XUMHUOIPENAPATOB KJIETKU
cTpoMbl nposiudepupyioT U AuddepeHuupyoTcsa B
MHOHUOPOOIACTDI, KOTOPhIE HAUMHAIOT YPE3MEPHO
CUHTE3UPOBAaTh  KOMIIOHEHTHl  BHEKJIETOUYHOTO
Matpukca, kosutareH I u III Tunos, puOpOHEKTHH,
CTGF, a-SMA wu j5p. ®ubpo3upoBaHue SUYHHUKA
MIPUBOJIUT K UBMEHEHUIO €70 MEXaHUYECKUX CBOMCTB,
Hapylas TeM CaMbIM YCJIOBUA JJjI1 HOPMaJIbHOTO
pasBuTHA GOITUKYIIOB. [IoMIMO IPOYETO XUMHIOTE-
panus NPUBOAUT K CHIDKEHUIO TJIOTHOCTH COCY/IOB,
MOBBIIIEHUIO YPOBHSA IPOBOCIAINTEIBHBIX ITUTOKHU-
HOB, WHQWIBTPAINN HMMYHHBIMH KJIeTKAMU U
M30BITOYHON BHIPAOOTKE AKTHUBHBIX (HDOPM KHCJIO-
pona (A®K), 4To Tak:Ke CIIOCOOCTBYET JieTeHepaIuu
u atpoduu SUIHUKOB. OKHCIUTEIBHBIA CTpecc
xapakrepuayercs runepupoayknueii AOK u/umu
VXy/IIIIEHUEM aHTHOKCHUAAHTHOU 3amuThl. C OHOMT
ctopoHbl, AOK (yHKIMOHUPYIOT KaK CUTHAIbHbIE
MOJIEKYJIBI, CIIOCOOCTBYIOIIME POCTy (hOJUIMKYJIOB,
OBYJIAIIUN U (GOPMUPOBAHUIO KEJITOTO TeJia; C APY-
TOU — IIPU HapYIIIEHUH Oas1aHCca MEXKY CBOOOTHBIMHU
paJluKaJlaMi W aHTUOKCHAAHTAMH pPa3BUBAETCA
OKUCJINTEIBHBIN CTPece, KOTOPBII IPUBOJUT K aTpe-

tives, triazine; with moderate gonadotoxicity:
platinum complexes (cisplatin, carboplatin), anthra-
cycline antibiotics (doxorubicin); with low gonado-
toxicity: folic acid antagonists (methotrexate),
pyrimidine antagonists, actinomycins (vincristine).

One of the common treatment regimens for lym-
phomas is CHOP and its modification R-CHOP,
including doxorubicin, cyclophosphamide, vincris-
tine, prednisolone, and all of the above plus ritux-
imab, respectively.

Below, the drugs used in the CHOP and R-CHOP
regimens are examined more thoroughly.

Cyclophosphamide (CP) is a drug with signifi-
cant gonadotoxicity, used in many treatment regi-
mens. As an alkylating agent, CP does not affect the
cell cycle, leading to the development of oxidative
stress in all tissues. In the ovaries, CP can destruct the
follicular subpopulation, causing primary ovarian
insufficiency (POI), which is closely associated with
the development of the CP-induced ferroptosis in
granulosa cells, and fibrosis of the ovarian cortex [18].

Ferroptosis is a form of programmed cell death in
which essentials are excessive accumulation of free
iron molecules and the associated process of reactive
oxygen production, which damages the cellular pro-
teins and lipids, triggering apoptosis, since the cell
cannot utilize iron and oxygen.

Doxorubicin belongs to a group of antitumor
antibiotics called anthracyclines. It induces cellular
senescence in ovarian tissue, as evidenced by DNA
damage, hyperactivation of primordial follicles,
increased apoptosis, and oxidative stress.

Administration of a clinically significant dose of
doxorubicin (10 mg/kg) to 8-week-old mice resulted
in decreased body weight, ovarian weight, and the
ratio of ovarian weight to body weight. Irregular
menstrual cycles were observed compared to the
control group receiving saline. Mice from the doxo-
rubicin group also demonstrated significantly
decreased AMH and estrogen levels, while serum
FSH levels, on the contrary, were increased which,
taken together, indicate the decline in ovarian
reserve. These findings are confirmed by a reduction
in the number of primordial, primary, secondary,
and antral follicles, along with a simultaneous
increase in the number of interstitial glands, as
observed during morphological study.

To assess doxorubicin-induced cellular senes-
cence, expression of the enzyme SA-beta-gal (senes-
cence-associated B-galactosidase) was analyzed. The
reaction to SA-B-gal was positive. Immunohisto-
chemical staining of cyclin-dependent kinase inhibi-
tors p16 and p21 also showed results suggesting cel-
lular senescence [19].
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3un (HOJUTHKYJIOB, CHIKEHHUIO KOJIMYECTBA U Kade-
CTBA OOITUTOB.

JpyruMm mo60YHBIM 3(PHEKTOM MPOTHBOOIYXO-
JIEBBIX TIPENApPATOB SIBJISIETCSI YCKOPEHHOE KJIETOY-
HOE CTapeHHe, B TOM YHCJIe U B TKAaHU SUYHUKOB.
Craperoliiye KJIETKH HAUMHAIOT BhIPAOaThIBATh MHO-
JKeCTBO IIPOBOCHAIUTETBHBIX (PAKTOPOB, XeMOKHUHOB
u ¢paxkTopoB pocTa. HakorieHne cTapelonux KJIeTOK
MIPUBOIUT K OCTAHOBKE KJIETOYHOTO ITMKJIA, CO3/IAET
MIPOBOCIIAJIUTEIbHYIO CPEZly U OTPAHUYUBAET pere-
HEPATOPHYIO CIIOCOOHOCTH [16, 17].

AnTHaHTHOTeHHble 3G@EKThl XUMHUOTEPAITUHI
CIOCOOCTBYIOT ~ HEIOCTATOYHOMY  IHUTAHUIO U
MOBPEXK/IEHUIO KJIETOK MUKPOOKPYKEHUs, UYTO B
WUTOTEe IPUBOJUT K AIOITO3y U JIeTeHePaIiy YacTH
13 HUX.

K mpemaparam ¢ BbICOKOU TOHAJOTOKCUIHOCTBIO
OTHOCAT: IKWJINPYIOIE areHThbI, a30TUCThIE U30-
THOIMAHATRI, HUKI0pochamua, MmendanaH, XJ0-
paMOyII, IpPOU3BOAHBIE  HHUTPO30MOYEBUHBI,
3¢ups! AUCYIHGOHOBBIX KHUCJIOT, IepPUBATHl METHII-
TUpa3uHa, TPUA3WH; CO CpeHEN TOHAIOTOKCUYHO-
CTBIO:  KOMILJIEKCHBIE  COEIMHEHUS  IJIATHHBI
(rmucriaTuH, KapOOIUIATHH), AaHTPAIUKIHHOBBIE
aHTAOWOTHKY (OKCOPYOUITMH); ¢ HU3KOU TOHAJO-
TOKCUYHOCTBIO: AHTArOHUCTHI (OJMEBON KUCIIOTHI
(MeToTpeKkcaT), aHTArOHUCTHI MHUPUMUJIUHA, AKTH-
HOMUITUHBI (BUHKPUCTUH).

OnHOU W3 PaCHpPOCTPAHEHHBIX CXEM JIEeUeHUS
mumbom saBasgercs CHOP u ee wmommdukanusa
R-CHOP, sBwiouamomue B cebs JTOKCOPYOUIIVH,
nukogochamMul, BAHKPUCTUH, IIPETHU30JIOH U BCE
BBIIIIENIEPEUNCIIEHHOE TUTIOC PUTYKCUMAab COOTBET-
CTBEHHO.

Paccmotpum npemnapatst cxem CHOP u R-CHOP
60J1ee OAPOOHO.

IMuxiaodochamvun (L[P) sBiaseTcs OTHUM U3
[IperapaToB € BBHIPAKEHHON TOHA/O0TOKCHYIHOCTHIO,
KOTOPBI HCIOJIB3YeTCsI BO MHOTHX IIPOTOKOJIAX
JedyeHusd. byayun ankunupyromum areaToM, O He
OKa3bIBaeT BIUAHUA HA KJIETOUHBIH IIUKJI, UYTO IPH-
BOJUT K PAa3BUTUIO OKUCTUTETHFHOTO CTPECCA BO BCEX
TKaHAX. B smynnkax [1® moxker paspymars GoJItu-
KYJIIDHBIN ITyJI, BBI3BIBASA IIEPBUYHYIO HEAOCTATOU-
HocTh simuHuKoB (ITHS), uTto TecHO cBsA3aHO C pas-
BUTHEM TIPOIECCOB (ePpOITOo3a B TPaHYJIE3HBIX
KJIeTKax U GuOpo3a KOPTUKAIBHOTO CJIOS SUYHU-
KOB, 3aIlyCKaeMbIX TaHHBIM IpemnapaTom [18].

®epponTo3 — 310 ¢dopmMa IporpamMMUpyeMOH
rubesy KJIETOK, B KOTOPOU KJIIOUEBYIO POJIb UTPAET
M30BITOYHOE HAKOIUIEHWE MOJIEKYJ CBOOOHOTO
JKejle3a U CBA3AHHBIA ¢ HUM IIPOIECC BBIPAOOTKHU
aKTHBHOTO KUCJIOPOa, KOTOPBIN IIOBPEKIAET OETKH
U JINTU/IBI KJIETKU, YTO W IPUBOJUT K 3aIYCKY IIPO-

Vincristine is an alkaloid of Catharanthus
roseus, former Vinca rosea, belonging to cytostatic
chemotherapeutic agents.

An experimental model of vincristine exposure in
vitro and in vivo in mice confirmed the presence of
negative effects of this drug, namely: in vitro experi-
ments showed impaired oocyte maturation, spindle
assembly defects, SAC activation, oxidative stress,
mitochondrial dysfunction, and early apoptosis. In
vivo, vincristine caused aneuploidy, led to a decrease
in the ability of oocytes to bind to spermatozoa, and
also contributed to a decrease in the number of corti-
cal granules in the cortical layer of mouse oocytes,
which indicates both meiotic arrest and a decrease in
oocyte quality [20].

Rituximab is an antitumor agent belonging to
the monoclonal antibody family. It is a synthetic
(genetically engineered) chimeric mouse/human
monoclonal antibody that specifically binds to the
CD20 antigen, located on the surface of normal and
malignant B lymphocytes. Animal studies have
shown no effects of rituximab on the reproductive
system.

There are a number of methods for fertility
preservation that have proven their effectiveness
and offer a chance to preserve the fertility of can-
cer patients. However, not all of them are able to
stop accelerated menopause and have a number of
limitations. The main approaches to fertility pres-
ervation in cancer patients are pharmacological
ovarian protection and assisted reproductive tech-
nologies.

Pharmacological strategies for ovarian
protection:

1. Oral contraceptives (OC).

A study of the use of oral contraceptives during
chemotherapy showed both the absence of a protec-
tive effect on ovarian tissue and an increased risk of
thromboembolic complications.

A study by Longhi et al. analyzed the data from
two groups of patients receiving high-dose chemo-
therapy. The first group (31 female patients) had oral
contraceptives included in their treatment regimen.
The second group (90 female patients) received che-
motherapy without OC. Early menopause caused by
chemotherapy occurred in 3 of 19 postpubertal
patients receiving OC and in 3 of 71 postpubertal
patients in the group without OC. In the OC group,
2 cases of thrombophlebitis were recorded [21].

2. Gonadotropin-releasing hormone agonists
(GnRH-a).

It was found that during prepubertal period the
ovaries are more resistant to cytostatic drugs com-
pared to the ovaries of adult women. For this reason,
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rPaMMBbI THOEJIH, IOCKOJIBKY KJIETKA HE MOKET YTH-
JIN3UPOBATH KEJIE30 U KUCTIOPO/I.

JTOKCOPYOUITMH OTHOCUTCS K TPYIIIE IPOTUBO-
OIIYXOJIEBBIX AHTUOMOTHUKOB AHTPAIMKIMHOBOTO
psAna. Bri3biBaeT crapeHUe KJIETOK B TKAHU SUYHU-
KOB, O UeM CBUJIETEICTBYIOT BBISIBJIEHHBIE B XOI€
uccnenoBanun noBpexxaenus [[HK, upesmepnas
aKTUBALVS IPUMOPAUAIBHBIX (QOJUTUKYJIOB, YCUIIe-
HUe alloNTo3a U OKUCJIUTEIBHOTO CTpecca.

[Tpu BBe/leHNN 8-HeEeTbHBIM MBIIIAM KIUHUYE-
CKM 3HAYUMOU JI03BI JOKcOpyOummHa (10 MTr/KT)
3a(pUKCUPOBAHO CHUKEHUE MACChI TeJIa, MACChI STUY-
HUKOB U OTHOIIIEHUS MacChl AMYHUKOB K Macce TeJa.
PerucrpupoBasicsi HEPETYJISAPHBIA MEHCTPYaJTbHBIA
IIMKJI [T0 CPAaBHEHUIO C KOHTPOJIBHOU TPYIIIOH, TOJTy-
yaBmienn (HU3HUOJIOTUUECKUN pacTBOp. Takke y
TPYIIIBI, MOJy4YaBIIed HHBEKIUH JOKCOPYOHIMHA,
3HAYUTEIbHO CHUBWICS ypoBeHb AMI 1 scTporeHa,
a ypoBenb ®CI' B CBIBOPOTKE KpOBH, HA00OPOT,
BBIPOC, UYTO B COBOKYITHOCTU CBH/IETEJIHCTBYET O CHU-
JKEHUU OBapHAJIbHOTO pesepBa. IloaTBepikaeHHEM
aTOTO (PaKTa CITY:KUT OOHAPY:KEHHOE TTPU MOPGOJI0-
THYECKOM HCCJIEJOBAHUM COKpAIlleHHe YHCJIa IPU-
MOPANATbHBIX, IEPBUYHBIX, BTOPUUHBIX U aHTPAJIb-
HBIX (POJUTUKYJIOB C OTHOBPEMEHHBIM YBEJINUYEHUEM
KOJINUECTBA aTPETUUECKUX TeJl.

JI7isl OlleHKU KJIETOYHOTO CTapeHus, 00yciaoB-
JIEHHOTO JOKCOPYOUITMHOM, aHAJIU3UPOBATIU JKC-
npeccuio dpepmenta SA-B-gal (acconmmupoBaHHAS
co crapeHweM [-rajakTos3uzasa). Peakius Ha
SA-B-gal ObuLTa MOJIOKUTENBHOM. VIMMyHOTHC-
TOXUMHUYECKOE  OKpallUuBaHHE  HUHTUOHUTOPOB
IUKJINH3aBUCUMBIX KUHA3 P16 U P21 TaK¥Ke MOKa-
3aJI0 pe3yJIbTaThl, CBUJETEIHCTBYIOIINE O KIETOU-
HOM CTapeHuu [19].

BUHKPUCTHH — aJKayion] 6apBUHKA PO30BOTO,
OTHOCUTCS K ITUTOCTATUIECKUM XUMHUOTEPATIEBTHYE-
CKHM CPEZICTBAM.

JKcIlepUMeHTaIbHAsA MO/IEIb BO3/IEICTBUS BUH-
KPHCTHHA N Vitro 1 in vivo y MbIIIEN MOTBEP/IAIA
HaJIn4yue HeraTUBHBIX 3(h@EKTOB JIAHHOTO Mpelra-
para, a UMEHHO: In Vitro BBIABJIEHBI HapylIeHHE
CO3PEBAHUS OOILUTOB, eeKThl B cOOpKe BepeTeHa
neyenus, aktuBanus SAC, OKHCIIUTEbHBIA CTpece,
MUTOXOHAPHUATbHAs AUCPYHKIUA U PAHHHUH aroI-
T03. In VIVO BUHKPUCTUH BHI3BIBAJI AHEYIUIOUIUIO,
IIPUBOAWI K CHIDKEHUIO CIIOCOOHOCTH OOIIUTOB K
CBS3BIBAHUIO CO CIEPMATO30UIAMU, & TAKXKE CIIO-
COOCTBOBAJI YMEHBIIIEHUIO KOJUYECTBA KOPTUKAIIb-
HBIX IPaHyJI B KOPTUKAJIBHOM CJIOE OOITUTOB MBIIIEH,
YTO CBUJIETEIHCTBYET KaK 00 OCTAHOBKE MeH03a, TaK
¥ O CHHIKEHHH KayecTBa OOIMTOB [20].

Purykcumal® — IPOTUBOOIYXOJIEBOE CPEJNICTBO
U3 TPYIIbBl MOHOKJIOHAJIBHBIX aHTHTeJ. IIpemcraB-

a number of experiments have been aimed at model-
ing the state of the female reproductive system before
menarche.

The main purpose of including GnRH-a in che-
motherapy regimens is temporary drug-induced
ovarian suppression.

When this hormone is used, hypoestrogenism is
observed, which contributes to reduced blood flow in
the ovarian tissue. Increased perfusion, in turn,
reduces the penetration of chemotherapeutics into
the ovaries. Furthermore, GnRH-a reduces FSH lev-
els, thereby preventing the chemotherapy-induced
enhanced recruitment of follicles [22].

A direct effect of GnRH-a on the ovaries in the
form of suppression of apoptosis is also suggested.
Female gonads contain GnRH receptors, the activa-
tion of which inhibits apoptosis [23].

Three major phase III randomized controlled tri-
als (POEMS-SWOG/S0230, PROMISE-GIM6, and
OPTION) demonstrated a statistically significant
decrease in the incidence of premature ovar-
ian insufficiency and a significant increase in preg-
nancy rates in the GnRH-a-treated groups [24—26].

Available data indicate a significant advantage for
patients receiving GnRH-a in terms of ovarian func-
tion and fertility preservation. However, the use of
this hormone does not completely exclude the devel-
opment of gonadotoxic chemotherapy-induced
infertility and the need for assisted reproductive
technologies [27].

3. GnRH antagonists (GnRH-an).

There are very few studies evaluating the protec-
tive effect of these drugs. It is assumed that the com-
bination of these drugs with GnRH-a provides a
more reliable and prolonged reduction in gonadotro-
pin production [28].

The use of GnRH-an also facilitates ovarian
desensitization prior to gonadotoxic therapy. Since
protocols for the management of these patients often
include preliminary gamete/embryo cryopreserva-
tion, ovarian stimulation is used to increase the
number of oocytes harvested, making them more
sensitive to toxic effects. Administration of GnRH-an
for 3—4 days from the time of ovarian puncture facil-
itated rapid resolution of ovarian hyperstimulation
syndrome [29].

It should be noted that there is currently insuffi-
cient data on the effect of GnRH-an on the fertility of
cancer patients.

ASSISTED REPRODUCTIVE
TECHNOLOGIES

Currently, the most common method of fertility
preservation in the treatment of oncological diseases
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JasieT cobol cuHTeTUUecKre (reHHO-UHKeHEpPHbIE)
XUMepHble MOHOKJIOHAJIbHBIE AHTHUTENIAa MBIIIN/
YeJIOBEKA, KOTOPBIE CIIENU(pUUECKU CBA3BIBAIOTCA C
agTuresoM CD20, KOTOpBIM HaXOAUTCA HA IOBEPX-
HOCTH HOPMQIBHBIX U  MUINTHU3UPOBAHHBIX
B-nmumdonuToB. MccenemoBanusa Ha JKUBOTHBIX HeE
BBISIBIJIN BJIUSTHUSI PUTYKCHMaba Ha OPTaHbl Perpo-
JIYKTUBHOU CHCTEMBI.

CymecTByeT psAJ METOJOB COXPAaHEHHS PEeIpo-
JIYKTUBHON (YHKIHNHU, KOTOpbIE JOKa3aJIH CBOIO
53¢ GEKTUBHOCT U JIAIOT IIAHC COXPAHUTH (PEPTUITD-
HOCTH OHKOIIAI[MEHTOK. B TO 3Ke BpeMs He BCe OHU
CIIOCOOHBI OCTAaHOBUTH YCKOPEHHYIO MEHOMAy3y U
UMeIOT psf orpaHndeHuil. OCHOBHBIMU HAIIpaBJe-
HUAMU TIO/AJIEp>KaHUSA OHKO(EPTUIIBHOCTU SABJIA-
oTcd (papMakosoruyeckas 3aluTa SAUYHUKOB U
BCIIOMOTAaTEIbHbIE PEITPOYKTUBHBIE TEXHOJIOTHU.

dapMaKoJOTHUYECKas 3al[UTa ANUYHUKOB:

1. OpasbHble KoHTparenTuBsl (OK).

Nzyuenue npumenenust OK mpu xuMuorepanuei
II0Ka3aJI0 He TOJIPKO OTCYTCTBHUE IPOTEKTHBHOTO
BJIMAHUA Ha TKaHb SAWYHUKOB, HO U yBeJIMYeHUe
PHUCKOB TPOMOOIMOOTNYECKUX OCTTOKHEHUH.

B uccnenosanuu A. Longhi et al. mpoananusupo-
BaHBI JJAHHBIE JIBYX I'PYIII MMAIIUEHTOK, MOJIyYaBIINX
BBICOKO/IO3HYIO XUMHUoTepanuio. IlepBoil rpymnme
(31 marueHTKa) B CXEMYy JIeUEHUsI BKJIIOUUIIU IPUEM
OK. Bropas rpymia (90 marueHToK) mmojiydaia XuMu-
orepanuio 0e3 OK. PanHsia MeHomay3a, BhI3BaHHAs
XUMUOTEPANUen, HaCTynua y 3 U3 19 MalueHTOK B
mocTybepTaTHOM mepuosie, nosydabmux OK, my 3
13 71 MaOUeHTKH B IOCTIyOepTaTHOM IIepHoJie U3
rpynns! 6e3 OK. B rpynme ¢ npuemom OK 3aperu-
CTPUPOBAHO 2 cirydasi TpoMmbodsiebura [21].

2. ATOHHCTBI TOHAJIOTPOINH-PUIN3UHT TOPMOHA
(a-TaPD).

BbIsIBJIEHO, YTO SIMYHUKHA B MpernybepTaTHOM
Bo3pacte 60siee YCTOUYHUBBI K JEACTBUIO ITUTOCTATH-
YeCKUX IPEINapaToB IO CPABHEHUIO C SIMYHUKAMHU
B3POCJIBIX KeHIIUH. [Io 5TOM NmpuumHe psAf dKcIe-
pUMeHTOB OB HampaBjeH Ha MOJEJINpOBaHUe
COCTOSIHUS KEHCKOH PENpPOAYKTUBHOU CHCTEMBI
IepeJi MeHapxe.

OcHoBHas 11es1b BrIOUeHusa a-I'uPI’ B cxeMmbl
XUMHOTEPAINU 3aKJII0YAETCS BO BpEMEHHOU Meau-
KaMEeHTO3HOU CyIpeccuy SUYHUKOB.

[Tpy nmpuMeHEHUU TaHHOTO TOpMOHA HabJII0/a-
€TCsI TUIIOACTPOTEHMUSI, CITIOCOOCTBYIOMIAsI CHIKEHHIO
KPOBOTOKA B TKaHAX ANYHUKOB. CHM>KeHUe nepdy-
3UHU, B CBOIO OYepe/lb, YMEHbIIAeT IPOHUKHOBEHIE
XUMHOIIpenaparos B AndyHukU. Kpome Toro, a-I'aPT’
cHKawT ypoBeHb OCT', ipeoTBpaias TeM caMbIM
VCHJIEHHBIH PEeKPYTUHT (OJUIHUKYJIOB, DPa3BUBAIO-
IIUHCSA IO/ IeHCTBUEM XUMUOIIpenapaTos [22].

is cryopreservation — freezing at low temperatures:
a) embryos after in vitro fertilization; b) oocytes;
¢) ovarian tissue [30].

1. Embryo cryopreservation prior to gonadotoxic
antitumor treatment has shown the best results in
preserving genetic material, as evidenced by the high
survival rate of embryos after thawing, amounting to
>95%, using the method of vitrification [31]. How-
ever, this method is not widely accessible due to fol-
lowing reasons: the need to delay chemotherapy for
the procedure; hormone-dependent tumor, in which
hormonal stimulation can lead to progression of
tumor growth; immaturity of the reproductive sys-
tem; absence of a partner and unwillingness to use
donor sperm.

2. Oocyte cryopreservation may be the only feasi-
ble method for the preservation of genetic material
in women who are unpartnered at the time of cancer
diagnosis. This technique was experimental for a
long time, but technological advances and experi-
ence have reduced the loss of material during thaw-
ing, making it possible to move this procedure into
clinical routine. There are reports of over 900 chil-
dren born after oocyte cryopreservation. No signifi-
cant differences in health have been reported
between these children and children conceived natu-
rally. However, this fertility preservation technique
has a significant drawback: a low pregnancy rate [32].

3. Ovarian tissue cryopreservation and transplan-
tation. In 2019, the American Society for Reproduc-
tive Medicine moved this method from experimental
due to accumulating data on the safety of obtaining,
freezing, and subsequent orthotopic ovarian tissue
transplantation.

The procedure involves laparoscopic or laparo-
tomic extraction of ovarian cortical tissue before the
administration of gonadotoxic drugs. Experts from
the PanCareLIFE and the International Guideline
Harmonization Group agree that the technical risks
associated with ovarian tissue resection are minimal
and similar to those associated with any laparoscopic
procedure. Furthermore, this procedure can be per-
formed simultaneously with other surgical proce-
dures. The obtained ovarian tissue is minced and
cryopreserved using one of two methods: slow freez-
ing or vitrification. The first method has become
more wide-spread and has demonstrated the best
results in terms of live birth rates. However, there
are a number of challenges in implementing this pro-
cedure into standard protocols. When using this
method, approximately two-thirds of immature fol-
licles survive, most of which retain their normal mor-
phology. However, electron microscopy reveals dam-
age to mitochondria, cell membranes, and the for-
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Taxke mpejrnosiaraercss U MpsAMoe BO3/eHCTBUE
a-I'uPI" Ha ANYHUKU B BUJie yTHETEHUA aIloNTo3a. B
JKEHCKUX FOHa/lax uMetores penentops! I'HPT, akTu-
BaIUsl KOTOPBIX TOPMO3HUT anonTos [23].

Tpu KpPYIHBIX PAaHIOMU3UPOBAHHBIX KOHTPOJIU-
pyembix uccienosanus 111 ¢passr (POEMS-SWOG/
S0230, PROMISE-GIM6 u OPTION) mpomemoH-
CTPUPOBAJIM CTATUCTUYECKH 3HAUNMOE CHIDKEHHE
YaCTOTHI MIPEK/IEBPEMEHHON HEOCTATOYHOCTH AU~
HUKOB U 3HAYUTEJIbHOE YBeJIMUeHNe YaCTOThI HACTY-
IUIeHUs1 OepeMEeHHOCTH B TPYNIaX, IOJIyYaBIINX
a-TuPT [24—26].

Nwmeronuecs JaHHbIE CBU/IETEIHCTBYIOT O 3HAUH-
TeJIbHOM IIPEUMYIIEeCTBE NAIMEHTOK, ITOJIyJIaBIINX
a-I'uPl’, nna GyHKIUM SUYHUKOB U COXPaHEHUS
¢eprunbHOCTU. B TO 2Ke BpeMs IpHUMeHeHHe JlaH-
HOTO TOPMOHA TIOJIHOCTBIO HE HCKJIIOYAET BO3MOXK-
HOCTh pa3BUTHUS OeCIUIONMsS BCJIEACTBHE IpHUeMa
TOHAJIOTOKCUYHBIX XUMHUOIPENapaToB, KaK U He00-
XOZUMOCTH  WCIIOJIb30BAHUU  BCIIOMOTATEJIbHBIX
PENPOAYKTUBHBIX TEXHOJIOTUH [27].

3. Aurarouuctel I'ul'P (au-I'ul'P).

PaboT, B KOTOPBIX OIIEHUBAETCS 3aIUTHOE JIeH-
CTBUE 3THX IpernapaToB, KpaiiHe maso. [Ipeamnosa-
raeTcs, YTo KOMOWHAIUSA STUX IpenapaTos ¢ a-I'aPT
obecrieurBaeT 0oJiee HA/IEKHOE U ITPOJIOHTHPOBAH-
HOe CHIDKEHUe MPOAYKIIUY TOHAIOTponnHa [28].

[MIpumenenue au-T'ul'P Takike cmocoOGCTByeT
JIECEHCUTH3AIUN SUYHUKOB IIepe7] IIPOBEIEHUEM
TOHAJIOTOKCUYHOH Tepanuu. Tak Kak HepeJKO Mpo-
TOKOJIBI BeJIeHUs NAallMeHTOK BKJIIOYAIOT IIpeJiBapu-
TeJIbHOE COXpaHEHHEe raMeT/3MOPUOHOB, JIJIS YBETU-
YeHUs KOJIMUECTBA IMOZJIeKAIIuX 3a00py OOIUTOB
HCIIOJIB3YIOT CTUMYJIALINIO SIUYHUKOB, YTO JIesIaeT UX
0oJiee YYBCTBUTEJIBHBIMHU K TOKCHYECKUM 3(deK-
taM. BBenenue an-I'uPI' ¢ MOMeHTa MyHKIUU SWY-
HUKOB B TedeHHEe 3—4 MOHEH CII0cOOCTBOBAIIO
OBICTPOMY KYNIMPOBAHHUIO CHHAPOMA TUIIEPCTUMYJIS-
UK SUYHUKOB [29].

CrnenyeT OTMETUTH, YTO B HaCToOsAllee BpeM:d
HEI0CTAaTOYHO JJAHHBIX 0 BiausHum aH-I'aPT" Ha dep-
THJIBHOCTh OHKOTIAIIUEHTOK.

BCITOMOT'ATE/JIBHBIE PEITPOAYK-
THUBHDBIE TEXHOJ/JIOI'IN

B Hacrosiiee BpeMsi HanboJiee pacopocTpaHeH-
HBIM METOJZIOM COXpaHeHHs (EPTHUIBHOCTH IIPHU
JIEUEeHUN OHKOJIOTMYECKHX 3a00JIeBaHUI SABJISETCSA
KPHOKOHCEPBAIUA — 3aMOPO3Ka IMPU HU3KHUX TeMIIe-
parypax: a) 5MOPHOHOB IIOCJIE 3KCTPAKOPIOPAJIb-
HOT'O OIUIOJIOTBOPEHUS; 0) OOIUTOB; B) TKAHU SHY-
HHUKOB [30].

1. KpuokoHcepBaiysi 5SMOPHUOHOB JI0 IPOBEIEHUS
TOHAJIOTOKCUYECKOTO ITPOTUBOOILYXOJIEBOTO JIeue-

mation of cytoplasmic vacuoles in these follicles,
which indicates the imperfection of existing methods
and the need for their further optimization. The sec-
ond method involves the use of high concentrations
of cryoprotectants for ultra-rapid freezing, which, in
turn, prevents the formation of ice crystals, reducing
the risk of mechanical damage to cells. Shi et al. per-
formed a meta-analysis to compare the effectiveness
of vitrification and slow freezing. Both methods dem-
onstrated comparable results in terms of the density
and morphology of primordial follicles. However,
vitrification showed superior results in terms of pre-
serving the integrity of ovarian DNA and stroma. At
the same time, the wide-spread implementation of
this method is hampered by the need to use high con-
centrations of cryoprotectants, which necessitates
the search for a precisely calculated short exposure
time to avoid detrimental effects on the cells. To date,
no generally accepted protocol for vitrification of
ovarian tissue has been developed [33].

Also, autotransplantation of ovarian tissue in
cancer patients, despite its potential, gives serious
causes for concern among specialists due to the pos-
sibility of ovarian tissue contamination by malignant
cells in the case of ovarian carcinomas or malignant
neoplasms that can metastasize to the ovaries (stom-
ach, breast, and colon cancer). According to several
studies, meta-analyses, and systematic reviews, all
types of ovarian cancer and leukemias are absolute
contraindications to this procedure due to the high
risk of tumor recurrence. In malignant neoplasms
that can metastasize to the ovaries, autotransplanta-
tion of ovarian tissue has a moderate risk and is
debatable [34].

CONCLUSION

The relevance of studying oncofertility is growing
as the quality of diagnosis and treatment of cancer
female patients improves. This is due to the rising pro-
portion of female patients with tumors detected at an
earlier age and an increased life expectancy after anti-
cancer therapy. Simultaneously, modern lifestyles are
forcing many women to postpone having children.
Currently, no methods have been found to protect fol-
licles from effects of gonadotoxic chemotherapy, and
fertility preservation in cancer female patients is
largely achieved through assisted reproductive tech-
nologies, which are quite advanced, although they
have a number of limitations. This indicates the need
to search for possible methods of protecting the repro-
ductive system during chemotherapy.
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HUS TOKa3aja JIydlliie pe3yJIbTaThl B COXpPaHEHUH
TeHEeTHYEeCKOT0 MaTepuayia, uYTO IIOJTBEPIKAAETCS
BBICOKUM YyPOBHEM BBIKHBAEMOCTH 35MOPHUOHOB
[OCJIe OTTAWBAHUA, COCTABJIAIOIIUM >95 %, TpHU
WCIIOJIb30BAaHUKM MeTojla  BUTpuduramuu  [31].
OnHAaKO 3TOT METOJ JOCTYIIEH He BCEM IO CJIEAYIO-
UM IPUYHHAM: HEOOXOIUMOCTh OTCPOYUTE XUMHU-
oTepanuio JUis INPOBEJEHUs INPOIEAYPHI; TOPMO-
HO3aBUCUMBIA THIl OIYXOJIA, HIPU KOTOPOM CTH-
MyJIAIUS ~ TOPMOHAMM  MOXKET IIPUBECTH K
IIPOTPECCUPOBAHUIO OIYXOJIEBOTO pPOCTAa; He3pe-
JIOCTh PENPOAYKTUBHOU CHUCTEMBI; OTCYTCTBHE Iap-
THepa, a TaKKe HeXKeJaHUe HUCIOJIb30BaTh JIOHOP-
CKYIO CIIEpMY.

2. KprokoHcepBaIys OOI[UTOB MOKET OKa3aThCs
€IMHCTBEHHBIM BO3MOKHBIM METOZOM COXPAHEHUS
TeHEeTHYeCKOT0 MaTepuasia y )KeHIINH, He NMEIOIIIX
ImapTHepa Ha MOMEHT ITOCTAHOBKH JMArHO3a OHKO-
JIoTHYecKoro 3abosieBanus. /[yiuTesbHOE BpeMs Ta
METOJIUKa ObLIa HSKCIEPUMEHTAIBHOH, OHAKO
COBEpIIIEHCTBOBAHUE TEXHOJIOTHU U HAKOIUIEHHE
OTIBITA CIIOCOOCTBOBAJIO YMEHBITIEHUIO IIOTEPU MaTe-
puasa mpu pasMOpPaKUBAHUU U II03BOJIUIIO ITepeBe-
CTH 3Ty HPOLEAYPY B Pa3ps] KIUHUYECKHX. ECTh
OTUYEeTHI O POXKIEHUU OoJiee Q00 JIeTel MOcIe KpUo-
KOHcepBanuu oonuToB. IIpuueM y Takux zeTedl u
JleTel, 3aYaThIX €CTeCTBEHHBIM IIyTEM, HE 3aperu-
CTPUPOBAHO CYIIECTBEHHBIX PA3JIUYUN B COCTOSTHUH
370pOBBA. B TO ke BpeMs y JaHHOH METOAUKH
coxpaHeHus (GEPTUILHOCTU HMMEETCs CYIeCTBEeH-
HBIA HEOCTAaTOK — HU3Kas YacTOTa HACTYIUIEHUS
OGepemeHHOCTH [32].

3. KpuokoHcepBaius U TpaHCIUIAHTAIUs TKAHU
SAUYHUKOB. B 2019 T. AMepUKaHCKOe OOIIECTBO
PeIpolyKTUBHON MEeIUIMHEI IEPEHEeCsIO 3TOT METO/
13 paspsia SKCIePUMEHTAIbHBIX B CBA3H C HAKO-
IUIEHWEeM JJaHHBIX O 0e30IacHOCTU TOJIyYeHUs,
3aMOPaKUBAHUA U IOCTEAYIOIIEr0 IIPOBEZEHUs
OPTOTOIIMYECKOH TPAHCIUIAHTAIMK TKAHU SUY-
HUKOB.

[Tpouenypa mpeanosaraeT JanapacKolvecKoe
WIA JIAaIADOTOMUYECKOE W3BJIEUeHHEe KOPTUKAJIb-
HOH TKaHU SIMYHUKOB IepPe]] BBeJ[eHNEeM r'OHATOTOK-
CUUHBIX IIpernaparoB. JKcnepTsl npoekra PanCare-
LIFE u International Guideline Harmonization
Group cxomsATCsi BO MHEHHH, UYTO TEXHHUYECKHE
PHCKH, CBA3aHHBIE C pe3eKlyell TKaHU SUYHUKOB,
MUHUMAaIBHBI ¥ aHAJIOTUYHBI PUCKAM, CBSI3aHHBIM C
JI000#  JTamapockonmuyeckoi mporenypou. Kpome
TOTO, JAHHYIO IIPOIEyPy MOKHO ITPOBECTU Iapaji-
JIEJIBHO C IPYTON XUPYyprudeckou oneparuei. ITocie
MIOJTyYeHUsA TKaHb SIMYHUKOB WU3MEJIbYAIOT U TIOA-
BepraioT KpHOKOHCEPBAIIUN OJTHUM U3 JIBYX CIIOCO-
60B: IyTeM MeJIJIEHHOW 3aMOPO3KHU WJIU BUTPHUGU-

kanuu. [lepBblii crocob mosy4dus 6oJiee IIHUPOKOE
pacmpocTpaHeHUe U MOKa3al HAWIYUIINE Pe3yJib-
TaThl B IUIAaHE KOJIMYECTBA JKUBOPOXKAeHUU. OJIHO-
BpPEMEHHO C 9TUM HUMeeTcA PAJA CI0KHOCTEH JJid
BHEJIPEHUsI 3TOH IPOIEAYPHI B CTAH/IAPTHBIE IPOTO-
KoJibl. IIpM MCHOJIP30BAHUM 3TOTO METO/AA BBIKH-
BaeT IPUMEPHO 2/3 He3pesbIX (POJUTUKYIOB, 6OIb-
IIMHCTBO U3 KOTOPBIX COXPAHAIOT CBOE HOPMAJIBHOE
Mmopdosiornueckoe crpoenue. Tem He MeHee Npu
BJIEKTPOHHOM MHUKPOCKOIUU B 3THUX (OJIIUKYJIAX
BBISBJIAIOTCS TIOBPEXKEHUS MUTOXOH/IPUH, KIIETOU-
HBIX MeMOpaH M 00pa3oBaHUE IUTOIJIa3MaTHYe-
CKUX BaKyoOJIed, YTO CBUJIETEJIbCTBYET O HeCcOBep-
IIEHCTBE CYIIECTBYIOIIUX METO/IOB M HEOOXOAUMO-
CTH WX JJaJIbHEHIIel onTuMu3auu. Bropoi ciocob
IpeJioJiaraeT UCIOJIb30BaHHUE BBICOKUX KOHIIEH-
TpaIliid KPHUOIIPOTEKTOPOB VI CBEPXOBICTPOTO
3aMOpaKHUBaHUSA, UTO, B CBOIO OUEPEH, IPEJOTBPa-
maeT oOpa3oBaHue KPUCTAJIIOB JIb/Ia, CHUKAS PUCK
MeXaHUYEeCKOTO MOBpeXkaeHusa Kietok. Q. Shi et al.
IIPOBEJIN MeTa-aHaJIN3, YTOOBI CPAaBHUTH d(PHEKTHB-
HOCTb BUTPU(UKALNN U MeIJIEHHOTO 3aMOpPaKHBa-
HusA. 06a MeToia MPOIEMOHCTPUPOBAIH COTIOCTABHU-
Mble pe3yJIbTaThl OTHOCUTEIHHO IJIOTHOCTH U MOP-
dosornu puUMOpANATBHBIX (GoTuKyI0B. OTHAKO
B OTHOILIEHWU coxpaHeHUA ILesocrHoctu JJHK u
CTPOMBI SIMYHUKOB BUTPU(DUKAIUA MMOKa3aia JIyd-
mve pe3yJsbTaThl. TeM He MeHee BHEJIPEHHUIO 3TOTO
MeTO/Ia B IIUPOKYIO MIPAKTUKY MPEIATCTBYyeT Heob-
XOJIUMOCTh HCIIOJIb30BAHUS BBICOKHX KOHIIEHTpA-
OUi KPHUOIPOTEKTOPOB, YTO IIPEAINoJiaraer IOUCK
TOYHO PACCUUTAHHOTO KOPOTKOTO BpEMEHH BO3/Iel-
CTBUsI BO n30€ekaHue maryOGHOTO BIIMSTHUS HA KJIETKH.
K macrosmemy BpeMeHU OOIIENPUHATOrO IIPOTO-
KOJIa /ISl BUTPUUKAIIUY TKAHU SUYHUKOB He pas-
paborasno [33].

Taxxe, HECMOTPsI Ha CBOIO IIEPCIIEKTUBHOCTD,
ayTOTPAHCIUIAHTAINSA OBAPUAIBHOU TKAHU y OHKO-
JIOTUUECKUX OOJIbHBIX BBI3BIBAET CEPbE3HYI0 HACTO-
PO?KEHHOCTh CIIEIIUAJINCTOB B CBA3U C BO3MOXKHO-
CTBIO 3apa’KEHHUA TKAHU SUYHUKOB 3JI0KAYeCTBEH-
HBIMHU KJIETKAMU B CJIyuae KapIUHOM SUUHUKOB FJTH

3JI0KAYECTBEHHBIX HOBOOOpPA30BaHUM, KOTOPBIE
MOTYT /IaBaTh METACTa3bl B AUYHUKH (pakK JKeJy/Ka,
MOJIOUHOH  Keje3bl, Kkumneynuka). CorsiacHo

HECKOJIBKMM HCCJIEOBAHUAM, MeTa-aHajiu3aM |
CHCTEMATHYECKHM 0030paM, BCE TUIIBI PAKA AMUHU-
KOB ¥ JIEKO3bI ABJISIIOTCS aBCOTIOTHBIM IIPOTHBOIIO-
KazaHWeM K JJAaHHOU IPOIEAyPEe BCJIEACTBHE BHICO-
KOT'O PHCKA PEIU/IMBA OIyX0JIEBOro pocra. I1pu 310-
KaueCTBEHHBIX HOBOOOPA30BAHUSAX, KOTOPIE MOTYT
JlaBaTh METACTa3bl B ANYHUKH, AyTOTPAHCIIJIAHTA-
IYsi TKAHU SIMYHUKOB MMEET YMEPEHHBI PHCK U
SIBJISIETCS IUCKYyTa0eabHOI [34].
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3AK/IIOYEHUE

AKTyaJIbHOCTh U3Y4YeHHS OHKO(DEPTHUIHHOCTH
BO3pACTaeT II0 Mepe YJIy4IIeHHs KauyecTBa JINarHo-
CTHKH U JIEYEHUs NAIEHTOK CO 3JI0KAYeCTBEHHBIMU
HOBOOOPa30BaHUAMU. DTO CBA3aHO C POCTOM JIOJIU
OHKOIIAIIMEHTOK C HOBOOODPA30BAHUSIMHU, BBISBJIEH-
HBIMH B 0OJlee paHHEM BO3pacTe, U yBeJIUYEHHEM
[IPOJIOJIPKUTEJIBHOCTHY KU3HU I10CJIE TPOTHBOOITYXO-
JeBoi Tepanuu. OTHOBPEMEHHO C 3TUM, COBPEMEH-
HBIU 00pa3 JKU3HU 3aCTABJIAET OOJIBIITIOE KOJTIIECTBO
JKEHIIIUH OTOJIBUTaTh BOIPOC POXKJIEHUS JIeTei.
B HacrosiIee BpeMs crtoco00B 3aITUTHI POJITTUKYJIOB
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AHHOTAITUA

BBeneHnwue. JUCIUIA3UM COEUHUTEIHPHOU TKAHU BKIIIOUYaOT HeiuddeperiupoBannbie hopmbl (HICT) u rumnep-
MOOUIBHBIN THI cuHpoMa depca — Tamnoca (FTCO/I), ux yacToTa COCTaBIsAET OKOJIO 1:500. CoBpeMeHHbIe JieueOGHO-
JIMaTHOCTUYECKHE MTPOTOKOJIBI OCHOBAHbI HA KJIMHUYECKUX ACIIEKTaX W HE OTPAXKAIOT MaTOreHEeTHYECKHe OCOOEHHOCTH
ATUX cocTosiHUU. HoBOe MOHMMaHVe MeXaHU3MOB JIe30pTraHU3allui COeTMHUTEIFHON TKAaHU OTKPBIBAET MEPCIEKTHBBI
ITOMCKA JIEKAPCTBEHHBIX MUIIIEHEH U J1A00PAaTOPHBIX MAPKEPOB.

Il e 1 b . Axtyasmsuposatrh cxemy natorereza HICT u I'TCO/T a1 060CHOBaHUSA BHIOOPA MOTEHIMATBHBIX MUIIIEHEN 1
METO/IOB IMaTHOCTHKH.

MaTepuanb HU MeTO/ b . IIpoBeieH NOUCK PEIIEH3UPYEMBIX ITyOJIMKAIIUN 32 IIEPUOJT 2012—2025 TO/IOB B
6a3ax PubMed, Scopus, Google Scholar u eLIBRARY.

PesynbTarts . TpaHCKPUNTOMHBIE HCCIEOBAHUSA HE BBIABUIN 3HAYNMBIX pasziamauil mexay HJICT u I'TCO/:
CHIKeHa dKcrpeccus 826 renos (penapanust JTHK, riutockeser), moBsieHa — ¥ 126 TeHOB (IIPoTeasbl, MPOBOCIAIUTE b
HbIE ITUTOKUHBI). VckaoueHue — nonuMmopdusmbl MTHFR, pa3Hast yactora ajuiesneit npu HICT u I'TC3/I He moaTBEPXK-
JleHa Ha BBIOOPKAaX. B KJIETOUHBIX KyJIBTYPaxX BbISIBJIEHBI O0IIIME KITIOUEBbIE MEXaHU3MBbI, B YACTHOCTH ITPE00JIa/JaHe MHO-
dubpobracruoit quddepentuposku uepe3 TGF-f3- 1 nHTerpuH-3aBUcUMbIe MyTH. HapylieHHass CHHTETHYECKAsT aKTHB-
HOCTh MHO(DHUOPO6IIACTOB TPUBOAUT K XAOTHUHOMY PaclosiokeHuo kosuiarena I, 111 v V TUIIOB, yMEHBIIIEHHIO TOTIEPEYHBIX
CIIIMBOK ¥ BHYTPHUKJIETOUHOMY HAKOIUIEHHUIO 3JIACTHHA. DTO BHI3BIBAET pa3pyllleHHe BHEKJIeTOUHOro MaTpukca (BKM) ¢
obpazoBanueM pparmMeHTOB — GUOPOHEKTHHA Macco 52 k/la 1 kosutareHa I Tuma maccoii 45 k/la. HapyiiieHue cTpyKTypbl
BKM npuBOJMT K YIIOTHEHUIO (bacIuii 1 BbiBUXaM. Ha 0CHOBe BBISIBJIEHHBIX MEXaHU3MOB OIIPE/IeIEHbI TOTEHI[UATbHbIE
JIEKapCTBEHHbIE MUIIIEHU: HMHIHOUTOPHI MAaTPUKCHBIX MeTasutonporernHas (MMP) (HOKCHITUKINH), KOppeKnus ¢oJatT-
HOTO IUKJIA (5-MeTwrteTparuapodosart), 6;1okana TGF-f curnanunra (e UmposIon).

3aKJHOUYeHUe. 3HAYUMBIX PA3JIUINN T€HOMHOTO MPOQUIIs U MeTabOJTHYECKON aKTUBHOCTH KJIETOK MEKIY
HJICT u I'TC3/] He BBISIBJIEHO. DTH COCTOSHUS IIPE/ICTABIISIOT COOO0M IMHBIHN MPOIECC /Ie30PTaHU3AIUN COeTUMHUTETHHOMN
TKaHU. [JIaBHBIN NATOT€HETUYECKUI MEXaHU3M — IIOPOYHBIA KPYT aKTUBaIuu MuoGuOpobacTos., aesopranusaius BKM,
aKTHUBAIUS UIMMYHHBIX KJIETOK U XPOHHYECKOe BOCIAJIEHHE, KOTOPOe JIOIOJHUTETBHO CTUMYIHPYeT MUOGUOPOOIIACTHI.
ITatoreHeTnuecku OOOCHOBAaHHBIMH TEPANEBTHUYECKUMHU IIOAXOJ[aMH SBJIAIOTCA HHrubmpoanue MMP, koppeknus
¢omarnoro nukiaa u 6sokaga TGF-B. CooTBeTCTBYIONE MOJIEKYJIBI (OKCUITUKIINH, 5-METUITETPAaruapodosaT, Meau-
MIPOJI0JT) TPEOYIOT KIIMHIUYECKOH BaTU/AIAU.

Karoueevtle caoea: HennddepeHINPOBaHHAS AUCIUIA3Us COEQUHUTEIBHON TKaHu, hypermobility spectrum disorder,
TUIIEPMOGUIIBHOCTD, (PruOpobIIacThl, MHOPUOPOOIACTHI, BHEKIETOUHBIH MaTpuke, TGF-f1, 6uoMapKepsl.
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Molecular and cellular mechanisms of undifferentiated forms
of connective tissue dysplasia (literature review)

M.V. Dvornichenko, M.V. Belousov, Y.Y. Melnik, E.A. Zinovyev, A.D. Sudakov, E.R. Loban,
V.A. Byakov, E.A. Marzol

Siberian State Medical University, Tomsk, Russia

ABSTRACT

Introduction. Undifferentiated connective tissue dysplasias include hypermobility spectrum disorders (HSD)
and hypermobile Ehlers-Danlos syndrome (hEDS) (frequency ~1:500). Current treatment and diagnostics of these disor-
ders are based on clinical aspects and do not reflect the pathogenetic features of these conditions. New insights into con-
nective tissue disorganization open up new possibilities in search for drug target and diagnostic biomarkers.

A i m . Todevelop an updated model of the pathogenesis of HSD and hEDS to provide a rationale for the choice of poten-
tial drug targets and methods of laboratory diagnostics.

Material and meth ods. PubMed,Scopus, Google Scholar, and eLibrary were searched for peer-reviewed
publications of 2012—2025.

Results. Transcriptomic studies revealed no significant differences between HSD and hEDS: expression of
826 genes (DNA repair, cytoskeleton) was downregulated, while expression of 126 genes (proteases, proinflammatory
cytokines) was upregulated. The exception is MTHFR polymorphisms; however, different allele frequencies between HSD
and hEDS have not been confirmed in cohort studies. In cell cultures, common basic mechanisms were identified, includ-
ing predominance of myofibroblast differentiation via TGF-f and integrin-dependent pathways. Impaired synthetic activ-
ity of myofibroblasts leads to aberrant deposition of types I, III, and V collagen, an decrease in the number of cross-links,
and intracellular accumulation of elastin. This causes extracellular matrix (ECM) degradation with formation of fragments
of fibronectin (52 kDa) and type I collagen (45 kDa). ECM disruption results in fascial densification and dislocations. Based
on these mechanisms, potential drug targets were identified: inhibitors of matrix metalloproteinases (MMPs) (doxycy-
cline), folate cycle correction (5-methyltetrahydrofolate), and TGF-f signaling blockade (celiprolol).

Conclusion. Nosignificantdifferences in genomic profiles or cellular metabolic activity between HSD and hEDS
were found. These conditions represent a common process of connective tissue disorganization. The main pathogenetic
mechanism is a vicious circle of myofibroblast activation, ECM disorganization, immune cell activation, and chronic
inflammation, which further stimulates myofibroblasts. Pathogenetically justified therapeutic approaches include MMP
inhibition, folate cycle correction, and TGF-f3 blockade. The corresponding molecules (doxycycline, 5-methyltetrahydrofo-
late, and celiprolol) require clinical validation.

Keywords: undifferentiated connective tissue dysplasia, hypermobility spectrum disorder, hypermobility, fibroblasts,
myofibroblasts, extracellular matrix, TGF-f31, biomarkers.
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INTRODUCTION

Connective tissue dysplasias (CTDs) is a group of
disorders associated with pathological disorganiza-
tion of the connective tissue [1]. Based on their etiol-

BBEJAEHUE

Jucrutazuu coequauTeabHol Tkanu (JICT) mpen-
CTaBJISIIOT COOOU rpyIny 3ab0JeBaHUM, aCCOMUUPO-
BaHHBIX C MATOJIOTHYECKOU Jie30praHu3alfend coe-

JIMHUTEJIPHOU TKaHU [1]. IIo 3THOJIOTMH OHH MOTYT
ObITh AU GepeHIPOBaHHBIMU U HeauddepeHIu-
poBauubIMH [2]. [71aBHBIM OTIYMEM AU dEPEHITH-
POBaHHOU IUCIUIA3UY SIBJISAETCA HAJIUNUKNE KOHKDET-
HOTO TeHeTUYeCKOoro aedeKTa, 3aIlyCKaIoIIero
KaCKaJ| CTPYKTYPHO-(PYHKITMOHATBHBIX HAPYIIEHUH
CHHTETUYECKOH crocobHocTh KiaeTok [3]. K sToi
rpymre 3a00JIeBaHUN OTHOCATCS CHUHAPOMBI Map-

ogy, they can be classified as differentiated or undif-
ferentiated [2]. The main distinguishing feature of
differentiated dysplasia is the presence of a specific
genetic defect that triggers a cascade of structural
and functional impairments in the capacity for syn-
thesis of cells [3]. This group of diseases includes
Marfan syndrome, Ehlers-Danlos syndrome, Alport
syndrome, osteogenesis imperfecta, epidermolysis
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¢ana, dnepca — Jlannoca, AnbliopTa, HECOBEPIIIEH-
HBII OCTeoreHes, Oysuie3Has ¢popmMa SIUIEPMOIN3a
u 11p. [4]. Knaccudunupyemsie hopmsl JICT ompese-
JISTFOTCSL TEHHBIM JIe(DEKTOM U OYepPUYEeHHOW KJIMHU-
YeCKOH CHMITOMATHKOH, B TOMYJIAIUNA BCTpeYa-
orea penko. Ilpu Henuddepennuposannont ACT
(HACT, anrn. HSD - hypermobility spectrum
disorders) reHeTHueckas MPeAPACIIOIOKEHHOCTh
peanusyercsi B (PEHOTUII NPEUMYIIECTBEHHO IO
BJIMSTHUEM BHEIIHUX (PAKTOPOB, a Te€HETHYECKUH
Mapkep oTcyTcTByeT [5]. B cpaBHenuu ¢ auddepen-
[IMPOBAaHHBIMU (OPMaMM YACTOTA BCTPEUAEMOCTH
HJICT HaMHOTrO BBIIIIE 1 COCTaBJIsSIET 1:500 (BMecTe ¢
TUIIEpMOOMIBHBIM THIIOM CHHIpoMa Jiepca — JlaH-
soca (I'TC3/T)) [6]. HecMoTpst Ha JOCTATOYHO IITHPO-
KYIO PaCIIPOCTPAaHEHHOCTh 3TOM HO30JIOTHUH, JTUATHO-
CTHKA JTAHHOTO COCTOSHUS OTpaHUYeHa cO0poM 00b-
€KTHBHBIX 1 aHAMHECTUYECKUX JAHHBIX [7]. OqHum
U3 CAMBIX 00CY?K/TaeMbIX F YACTHIX (DEHOTUITHIECKHIX
MPOSIBJIEHUH  JIe30PTaHUBAIUA  COEIMHUTETHLHOM
TKaHU Pa3JINYHOTO TeHe3a SIBJISIETCS THIePMOOUITb-
HOCTH CyCTaBOB, UTO OIIPEJIEJISIET CA0KHOCTh HHTEP-
MpeTaIriy pe3yJIbTaTOB TECTOB U JUATHOCTUYECKOM
3HAYKUMOCTH 3TOTO IMIPU3HAKA JIJISI PA3JIUYHBIX GOPM
nuciutazuu [8]. CranyapTusupoBanHas mkana ben-
TOHA [IPU €€ IUAaTHOCTUYECKUX OTPAHUYEHUSAX SBJISA-
€TCsI 30JI0THIM CTAHJIAPTOM OIIEHKU CTEIIEHU TUIep-
MobOmibHOCTH [9]. B 2017 r. Mexx/tyHapOIHBIM KOH-
COPIIMYMOM IO CHHApOMY diiepca — Jlanaoca ObLIa
MpeANPUHATA MOIBITKA pelleHus MpobieMbl aud-
depennmanpHOd auarHocTuku Mexay I['TCIO/ u
paHee UCIOJIb30BAaBIINMCSA TTOHATHEM «I00pOoKaue-
CTBEHHBI CHHAPOM THUIIEPMOOMWIBHOCTH CyCTa-
BOB» [10]. HayyHbIM cOOOIIECTBOM IMPU3HAHO, UTO
I'TC3/] siBasieTcss eMUHCTBEHHBIM U3 13 THUIIOB CHH-
Jpoma Jiiepca — JlaHioca, He UMEIOIUM YCTaHOB-
JIEHHOU Te€HEeTHYEeCKOW MpuYuHbBI [11]. B cBsA3u ¢
atuM Hegauddepennuposanasie ¢hopmel JCT ocra-
IOTCSI TMAaTHO30M HWCKJIIOUEHWS: OHH JUATrHOCTUDY-
IOTCA TOJIBKO IPH OTCYTCTBHUU JTHATHOCTHYECKHUX
kputepueB ['TCI/I (BKIIOUAIONINX, TOMUMO THUIIEDP-
MOOWIBHOCTH 10 ITKaJTe beliToHa, mopaskeHue opra-
HOB-MHUIIIEHEH U  CHEelU(UUECKYI0  CKEJETHO-
MBIIIIEYHYI0 cUMOTOMATHKy) [12]. Hecmotps Ha
BBIIIIECKa3aHHOe, mpobsiema auddepeHIuaTbHON
nuarnoctuku Mexxay HJICT u I'TC3/] ocraeTcs akTy-
QJIBHOU 1O PsAly IpUYHH. Bo-nIepBbIX, IPUMEHEHHE
mkasapl beliToHa B rpymmax BBICOKUX (PU3UYECKUX
Harpy30K OTpaHWYEHa, TaK KaK THIEePMOOHIBLHOCTh
CYCTaBOB U CKeJIETHO-MBIIIIEUHAas CHUMIITOMAaTHKA
CIIOPTCMEHOB  SIBJIAETCS  CJIEZICTBHEM TPEHUPO-
BOK [13]. Bo-BTOPBIX, THIIEPMOOHIBHOCTD JIETCKOTO
BO3pacTa 4acro spjsgercsd (GU3UOJIOTUUECKON HOP-
MOH, YeM MPOAUKTOBAHA HEOOXOIMMOCTH UCII0JIH30-

bullosa, etc. [4]. Classified forms of CTDs are defined
by a genetic defect and distinct clinical symptoms;
they are rare in the general population. In undiffer-
entiated connective tissue dysplasia (hypermobility
spectrum disorders — HSD), genetic predisposition
manifests as a phenotype primarily under the influ-
ence of external factors, and there is no genetic
marker [5]. Compared to differentiated forms, the
incidence of HSD is much higher — 1:500 (including
hypermobile type Ehlers-Danlos syndrome (hEDS))
[6]. Despite the relatively high prevalence of this
condition, the diagnostics is limited to the results of
physical examination and history taking [7]. One of
the most frequently discussed and common pheno-
typic manifestations of connective tissue disorders of
various etiologies is joint hypermobility, which com-
plicates the interpretation of test results and the
diagnostic significance of this feature for various
forms of dysplasia [8]. The standardized Beighton
scoring system, despite its diagnostic limitations, is
the gold standard for assessing the degree of hyper-
mobility [9]. In 2017, the International EDS Consor-
tium attempted to resolve the issue of differential
diagnosis between hEDS and the term “benign joint
hypermobility syndrome” previously used [10]. The
scientific community recognized that hEDS is the
only one of the 13 types of EDS that has no estab-
lished genetic cause [11]. Consequently, undifferenti-
ated CTDs remain a diagnosis of exclusion: the diag-
nosis is verified, if only the diagnostic criteria for
hEDS (which include, in addition to hypermobility to
the Beighton score, the involvement of the target
organs and specific musculoskeletal symptoms) are
not established [12]. Despite the above, the issue of
differential diagnosis between HSD and hEDS
remains relevant for several reasons. First, the use of
the Beighton scoring system in high level physical
activity individuals is limited, as joint hypermobility
and musculoskeletal symptoms in athletes are a con-
sequence of training [13]. Second, joint hypermobil-
ity in children is often a physiological norm, which
explains the need to use higher cut-offs according to
Beighton scores (=6—7 versus >4 in adults) [14].
Third, the target organ involvement characteristic of
hEDS manifests with age, which suggests a pediatric
diagnostic approach [15]. Clinical practice shows
that existing therapeutic and diagnostic approaches
to HSD and hEDS are insufficient: there is a high rate
of overdiagnosis and false-positive findings, as well
as dissatisfaction with the quality of life [16]. The
only way to improve diagnostic accuracy is the devel-
opment of laboratory markers that reflect key stages
of the pathogenesis [17].
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BaHUS IOBBIINIEHHBIX ITOPOTOB IO IIKasie belToHa
(=6—7 OajUIOB TPOTHB =4 y B3POCIBIX) [14].
B-TpeThux, mopaskeHusi OPraHOB-MHUIIIEHEH, XapaK-
Tepuble Wi I'TCIO/I, manudecTUpYIOT C BO3paCTOM,
YTO IpeJIosaraer neuaTpuuecKyio JUarHoCThye-
ckyto cxemy [15]. KimuHuueckas mpakTHKa MTOKa3bI-
BaeT, YTO CYIIECTBYIOIIUX JieueOHO-IUarHOCTHYe-
ckux noaxomoB k¥ HIACT u I'TC3JI HemocTaTOUHO:
BBICOKA YaCTOTA TUIEPUATHOCTUKHU U JIOKHOIIOJIO-
JKUTEJIbHBIX 3aKJIIOUEeHUH, HEYIOBJIETBOPEHHOCTH
KauyecTBOM (KM3HU [16]. EJWHCTBEHHBIM ITyTEM
MIOBBIIIEHUs TOYHOCTU IMATHOCTUKU SIBJISIETCS Pas-
paboTka J1abOpaTOPHBIX MAapKEPOB, OTPAKAIOIIUX
KJIIOUEBbIE 3BE€Hbs ITaToreHesa [17].

IMEJIb NCCJIEAOBAHUA

dopMupoBaHHE AKTyaJIU3UPOBAHHOM  CXEMBI
matorede3da HJICT u I'TCDJ] mist obocHOBaHUs
BBIOOpA MTOTEHITHAIBHBIX JIEKAPCTBEHHBIX MUIIIEHEH
U J1ab0PaTOPHBIX METO/IOB TUATHOCTHKH.

MATEPUAJIbI 1 METO/IbI

ITpoBeeH TIOWCK PeElEeH3UPYEMBIX HAyYHbIX
myGIUKAIUH, IOCBAIIEHHBIX TEHETUYECKUM U MOJIe-
KyJisipHO-KyieTouHbIM Mexanuszmam HJ[CT, I'TCI/I u
JIPYTHX COCTOSTHMH, COTIPOBOXKAAIOIIUXCSA THIIEPMO-
OHJIBHOCTBIO CyCTaBOB. IIOMCK OCYIIECTBJISIIICA B
OTKPBITHIX Oazax maHHbIx: PubMed, Scopus, Google
Scholar u eLIBRARY.

C nenpio obecreyeHust aKTyaJTbHOCTU HCITOJIb3Y-
€MbIX JAHHBIX IMOUCK ObLI OrPAHUYEH IIEPHOOM
2012—2025 rojoB. JlJIs IOHCKA HCIIOJIb30BAJIUChH
KOMOWHAIUM  KJIIOUEBBIX CJIOB JIBYX TPYIII:
1) hypermobility spectrum disorder, wiin HSD, win
HeauddepeHTUpOBaHHAs —AUCIUIA3USA  COEIUHU-
TeJIbHOM TKaHW, Wik joint hypermobility;
2) fibroblasts, niau myofibroblasts, wiu extracellular
matrix, wiu collagen, win fascia, mwiu molecular
mechanisms, uiu TGF beta, wiu integrins.

Takoe pgesienne ObLIO HeoOXomuMo Jis1 OoJiee
TOYHOTO IIOMCKA CTaTel, IIOCKOJIbKY TEPMUHBI U3
[IEPBOI IPYIIIIBI OMIPEAEJIAIOT CTAThH COIJIACHO UHTE-
pecyIoIeil HO30JI0THH, a BTOpasi TPYIIIa aKI[€HTH-
pyeT BHMMaHHe Ha OT/AEJbHBIX MaTOT€HETHUYECKUX
acreKTax.

B mporecce morcka Kakoe KJII0YeBOe CIOBO U3
[IePBOI IPYIIIIBI IIOMTAPHO KOMOMHUPOBAIOCH CO CJIO-
BOM M3 BTOPOM IpymIibl. B cTpyKTypy 0630pa BKJIIO-
YaJIKCh CTAThH, COOTBETCTBYIOIIUE CIIEIYIONUM KPHU-
TEPUAM: IIyOJHKAIUA B PEIEH3UPYEMBIX KypPHAJIaX,
SA3BIK — QHIVIMACKUH WKW PYCCKUH, OCBEIAETCS
matorene3 HJICT u I'TC3]] Ha reHETHYECKOM/3ITH-
reHEeTUYECKOM/MOJIEKYJIAPHOM / KJIETOUHOM /TKaHe-
BOM YPOBHE.

AIM OF THE RESEARCH

To develop an updated model of the pathogenesis
of HSD and hEDS to provide a the rationale for the
choice of potential drug targets and methods of labo-
ratory diagnostics.

MATERIALS AND METHODS

A search for peer-reviewed publications focusing
on the genetic and molecular and cellular mecha-
nisms of HSD, hEDS, and other conditions associ-
ated with joint hypermobility was conducted. The
search was carried out in the following databases:
PubMed, Scopus, Google Scholar, and eLIBRARY.

To ensure the relevance of the data used, the
search for articles was limited to the period from
2012 to 2025. Combinations of keywords from two
groups were used for the search: (1) hypermobility
spectrum disorder, or HSD, or undifferentiated con-
nective tissue dysplasia, or joint hypermobility;
(2) fibroblasts, or myofibroblasts, or extracellular
matrix, or collagen, or fascia, or molecular mecha-
nisms, or TGF-beta, or integrin.

This division was necessary for a more precise
search for articles, as the terms in the first group
identify articles according to the nosology of interest,
while the second group focuses on specific pathoge-
netic aspects.

During the search, each keyword from the first
group was paired with a word from the second group.
The review included articles meeting the following
criteria: articles must be published in peer-reviewed
journals, written in English or Russian, and highlight
the pathogenesis of HSD and hEDS at the genetic,
epigenetic, molecular, cellular, or tissue level.

The exclusion criteria were: a focus exclusively on
clinical diagnosis without data on pathogenesis;
descriptions of other connective tissue diseases, con-
ference abstracts, and presentation of case reports.
The initial selection of articles was conducted inde-
pendently by two reviewers from among the authors.
The forward snowballing strategy with routine key-
word-based retrieval was chosen as the primary
search method. Ten core articles were identified;
based on their references, a further search for rele-
vant sources was carried out in accordance with the
criteria described above. Each of the two reviewers
compiled a list of eligible articles, after which the
lists were cross-checked. First, titles and abstracts
were evaluated for relevance to the publication’s
topic; subsequently, the full text of each article was
analyzed for compliance with the inclusion criteria.

Articles that were included on both lists were
approved for further analysis. In cases of dispute, a
third reviewer was invited from among the authors.
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Kpurepusmu uckIioueHus cTain: POKyc UCKITIO-
YHUTEJTHbHO HA KJIIMHUYECKYIO JIUATHOCTUKY 0e3 JTaH-
HBIX MaTOTeHe3a, ONUCAaHKe APYrux OoJie3Hel coe-
JIMHUTEJIPHON TKaHU, T€3UChl KOH(MEPEHITUH, KJIH-
HUJeckne ciaydan. [lepBUYHBIA OTOOp crared
MIPOBOJIAJICSA HE3aBUCUMO JIBYMs pelleH3eHTaMU U3
Yyucsa aBTopoB. TakTHKa MPSAMOTO CHEXXHOTO KOMa
(forward snowballing) ¢ pyTHHHBIM H3BIEYEHHEM
IO KJIIOUEBBIM CJI0BaM ObLIa BEIOpaHa KaK OCHOBHAsI
cxeMa ITOMCKa. bplio HaliieHO 10 OCHOBHBIX CTaTeH,
U Ha OCHOBE MIX CIIMCKOB JIUTEPATYPHI IPOU3BOMIHI
JAJIbHEUININH TIOWCK PeJIEBAaHTHBIX HMCTOYHUKOB B
COOTBETCTBHU C KPUTEPUSIMH, OIHMCAHHBIMHU BBHIIIIE.
Kaxxiplii U3 JBYX PEIEH3EHTOB COCTABUJI CITHCOK
MTOAXOAIINX Ha ero B3IJIAJ PaboT, MOCIe Yero CIu-
cku cBepsurch. CHavasa OleHuBAJINCh 3aTOJIOBKU U
AHHOTAITUH Ha IMPEJIMET COOTBETCTBUS TeMe ITyOJIH-
KaI[iW, 3aTeM IIOJIHBIA TEKCT CTAaThU aHAJTU3UPO-
BaJICS HAa COOTBETCTBUE KPUTEPUIM BKJIIOUEHU.

CraTbu, KOTOpBbIE OBLIN BKJIFOUEHBI B 00a CITHCKA,
VTBEPKIAINCD I NayibHeH el paboTel. IIpu BO3-
HUKHOBEHWH CIIOPHBIX CUTYaI[UH ITPUTJIAIIIAJICS TPe-
THH pErleH3€eHT U3 YUCJIa aBTOPOB.

PE3YJ/IBTATDBI

ITaToreHeTuuyeckue MeXaHU3MBbI

lleHTpanbHBIM HATOTEHETHYECKUM (HAKTOPOM
nposBiaennit HICT u I'TC3/] aBnseTcs reHeTHde-
CKH 00yCJIOBIEHHAS JIe30PTaHU3AIIIs BOJIOKHUCTBIX
CTPYKTYP SKCTPANEJUTIOJISIPHOTO (BHEKJIETOYHOTO)
Marpukca (IL[M) BesencrTBue aucbanaHca CHHTe3a
U Jerpafialluy KoJUIareHa, 2jiacTUHa U Gubpmi-
JIMHA, YTO IPUBOAUT K CHIDKEHHUIO OMOMeXaHHdJe-
CKOH NMPOYHOCTU COeNUHUTENbHON TKaHU. COOTBET-
CTBeHHO, auar"Hoctuyeckue Mapkepsl HJICT u
I'TC3/1 nemecoobpasHO BHIABIIATH HA MOJIEKYJLIPHO-
TeHeTHYeCcKOM, MOJIEKYJISIPHO-KJIETOYHOM, TKaHe-
BOM M OPTaHHOM YPOBHSIX [18].

MonexyaspHo-2eHemuyeckuil yposeHs. Bormpe-
KU KJIMHUYeCKOU Kyaccu@UKaIiy, TPAHCKPUIITOM-
HbIE UCCJIEZIOBAHUS CBUETEbCTBYIOT 00 OTCYTCTBUH
CTAaTHCTUYECKU 3HAYHMMBIX PA3JIMYUI B 9KCIIPECCUH
reHoB Mexxay H/ICT u I'TC3/1, uTto mo3BosifeT pac-
CMaTpHUBaTh UX B €UHOM CIIEKTpe IaTtoreHesa [6].
Ha MoJsekyasipHO-TeHeTUYeCKOM YPOBHE TJIABHBIM
[IaTOTeHeTHYeCKUM JApaliBepoM fABJAETCA H3MeHe-
HHe dKcnpeccun reHoB 1 MukpoPHK, uto dopmu-
pyetr nucbanaHc mMexay ¢GakTOpaMH perapanuy U
paspytienus 1M ¢ npeBaINpyIOIIel aKTUBHOCTBIO
MIPOIIECCOB JIN3KCA U JlecTabrin3anuu [19].

[To maHHBIM TPAHCKPUIOTOMHOTO AaHANIW3a, Y
nanueHToB ¢ HICT u I'TC3/] BBISIBJIEHO CHUKEHHE
sKcnpeccuy 826 TeHOB U IMOBBIIIEHUE HKCIIPECCUU
126. Cpeul TEHOB €O CHIZKEHHOU dKCIIpeccruel 3Ha-

RESULTS

Pathogenic mechanisms

The central pathogenic factor underlying the
manifestations of HSD and hEDS is a genetically
determined disorganization of the fibrous structures
of the extracellular matrix (ECM) due to the imbal-
ance in the synthesis and degradation of collagen,
elastin, and fibrillin, leading to a decrease in the bio-
mechanical strength of the connective tissue. Accord-
ingly, it is advisable to identify diagnostic markers of
HSD and hEDS at the molecular genetic, molecular
cellular, tissue, and organ levels [18].

Molecular genetic level. Contrary to clinical clas-
sification, transcriptomic studies indicate no statisti-
cally significant differences in gene expression
between HSD and hEDS, suggesting that they can be
considered a part of a single pathogenetic spectrum
[6]. At the molecular genetic level, the main patho-
logical driver is a change in the expression of genes
and microRNAs, which creates an imbalance between
ECM repair and degradation factors, with a predom-
inance of lysis and destabilization processes [19].

According to the transcriptomic analysis, patients
with HSD and hEDS showed downregulation of
826 genes and upregulation of 126 genes. Among the
downregulated genes, those responsible for ECM
repair and remodeling are of particular significance:
COMP, VCAN, CCN2, THSD4; cytoskeletal proteins
DSP, DST, MYH10, CDH10, PLEC; and growth fac-
tors BMP4, BMP6, WNT2, TGFBR1, FZD6, BMPR2.
A decrease in the expression of protease inhibitor
genes is observed. The overexpressed genes enhance
the processes of ECM lysis and destabilization by
increasing protease activity and synthesis of pro-
inflammatory cytokines [6].

MicroRNAs are key regulators of protease activ-
ity. Increased expression of miR-224 and miR-
378-3p, as well as decreased expression of miR-23a,
leads to upregulation of the Wnt/f-catenin signaling
pathway, which enhances protease activity [20].

Polymorphisms in the MTHFR gene are present
in 85% of patients with HSD and hEDS. This leads to
impaired folate activation, reduced folate uptake by
fibroblasts, increased protease activity, and the
release of matrix metalloproteinases (MMPs) —
MMP-9, MMP-1, MMP-3, and CTSS.

The only molecular difference in the genome
between HSD and hEDS was the variability in the
frequency of MTHFR alleles: the 677CT allele is more
common in hEDS (43,9%) than in HSD (33,3%); the
1298AS genotype is more common in HSD (42,7%)
than in hEDS (35,4%). However, the data obtained in
this study are preliminary and do not provide the
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YUMBIMU SIBJISIOTCS T€HBI, OTBEUAIOIIHE 3a pelapa-
nuio U nepectpoiiky IIM: COMP, VCAN, CCN2,
THSD4; 6enku murockenera DSP, DST, MYHio,
CDH1o0, PLEC; pocroBsie ¢dakropst BMP4, BMP6,
WNT2, TGFBR1, FZD6, BMPR2. OTMeuaeTcs CHU-
JKeHHe DKCIIPECCHH FeHOB — UHTUOUTOPOB MPOTEas.
T'eHBI C TIOBBIIIIEHHON SKCIIPECCUEN YCUIIUBAIOT IIPO-
mecchl Jusuca U gecrabmamsanuu IIIM 3a cuer
MIOBBIIIEHUsI AKTUBHOCTH NPOTea3 U CUHTE3a IPO-
BOCIIQJIUTEJILHBIX IIUTOKUHOB [6].

KiroueBbIMU perysisiTOpaMu aKTUBHOCTU IIPO-
Teas ABisA0Tca MUKpoPHK. IloBeieHue skcopec-
cun miR-224 1 miR-378-3p, a Tak:ke CHUIKEHE DKC-
npeccu MiR-23a MPUBOJIUT K MOBBIIIEHHON pery-
asuuun - Wnt/B-catenin  CUTHaJIBHOTO IIYTH, YTO
YCIJIMBAET aKTUBHOCTH ITpoTeas [20].

Y 85 % maumentoB ¢ HJICT u I'TC3/1 npucyrt-
CTBYIOT nonuMopousmsel B rene MTHFR. 910 npu-
BOAUT K HApYIIEHWIO aKTUBAIUU (oJiaTa, CHUMKe-
HUIO €ro IMOCTYIUIeHUs B PuOPOOIACThI, YCHIEHUIO
aKTUBHOCTH ITIPOT€a3 U BBIZEJEHUI0 MaTPUKCHBIX
merasionporenHas (MMP) — MMP-g9, MMP-1,
MMP-3, CTSS.

EAVHCTBEHHBIM  MOJIEKYJIAPHBIM  OTJIMYHEM
resoma nipu HJICT u I'TC3/] crasa BapuaTuBHOCTD
yacTtoThl ayieneir rema MTHFR: annens 677CT
Berpeuaercs uaiie npu I'TCI/ (43,9 %), uem mpu
HJICT (33,3 %); renotun 1298AC — vare npu HJICT
(42,7 %), uem ipu I'TCI/1, (35,4 %). OnHAKO TaHHBIE
BTOTO UCC/IEIOBAHUSA SIBJIAIOTCS IIPE/IBAPUTETBHBIMH
U He 00JIaIaI0T YPOBHEM JI0KA3aTEILHOCTH, HE0OX0-
JUMBIM Uil octoBepHoro pazzesnienuss HIACT u
I'TC3/ [21].

OnucaHHbId MOJIEKYIAPHO-TeHeTUYEeCKUH Jiuc-
OajylaHC CO3/TAET YCIOBUS JJIS IEPECTPOUKHU KIJIETOU-
HOTO (DEHOTHIIA, UTO IPUBOAUT K Muopubpobdiacr-
HOH AuddepeHNINPOBKE — EHTPATBHOMY COOBITHIO
KJIETOYHOTO YPOBHS IaToreHesa [22].

MonexyaapHo-kaemouHbvlil ypogeHs. COTrsiacHO
JINTEPATYPHBIM JAHHBIM, CYIIECTBYeT IBa Iapaj-
JIEJIBHBIX ITyTH aKTUBAITUU MUODHOPOOIacTHON Tud-
epennupoku: TGF-f u wunTerpun avp3-ILK-
3aBUCUMBIN curHasIbHbIE myTH [22]. TGF-B1 cexpern-
pyercs Makpodaramu, KOTOpble aKTUBHUPYIOTCS
THCTAMUHOM U TPUITA3aMH, BBIAEJISIEMBIMH Tyd-
HbeiMH ki1eTkamH [23]. [Ipu HJICT u I'TCO/I TyuHbie
KJIETKH HAXOJATCS B COCTOSTHUM TUIIEPAKTUBAIINY,
BBI3BBAHHOM YCHJIEHHEM SKCIIPECCHU Te€HOB IIPOBOC-
MaJINTEIbHBIX MUTOKUHOB. [loBbienue ypoBHA TGF-
1 B TKAHEBOM MHKPOOKDYKEHHH SIBJISIETCS KITIOUe-
BBIM TPHUITEPOM MHOMUOpPOOIACTHON TpaHchopma-
nuu [24]. 1A akTHBUPOBAaHHBIX MUO(PUOPOOIIaCTOB
BBIABJIEHBl CJIEAYIOINNE OTINYMsA. Bo-mepBhIX, Ha
MeMbpaHe MrOUOPOOIACTOB OOHAPYKEHO CHIDKE-

level of evidence that is appropriate for distinguish-
ing between HSD and hEDS [21].

The described molecular genetic imbalance creates
conditions for the rearrangement of the cellular phe-
notype, leading to myofibroblast differentiation — a
central event in the cellular pathogenesis [22].

Molecular cellular level. According to the litera-
ture, there are two parallel pathways for the activa-
tion of myofibroblast differentiation: the TGF-f3
pathway and the integrin avf33-ILK-dependent sig-
naling pathway [22]. TGF-f1 is secreted by macro-
phages, which are activated by histamine and trypt-
ases released by mast cells [23]. In HSD and hEDS,
mast cells are in a state of hyperactivation caused by
increased expression of pro-inflammatory cytokine
genes. Elevated TGF-B1 levels in the tissue microen-
vironment are a key trigger of myofibroblast trans-
formation [24]. The following differences have been
identified in activated myofibroblasts.

First, a decrease in the expression of ECM recep-
tor — integrins involved in focal adhesion signaling
such as a2f1 and a5fB1 — has been detected on the
myofibroblast membrane, which impairs the links
between the cytoskeleton and fibronectin and colla-
gen [25]. Additionally, a decrease in the expression
oftype I collagen and fibrillin receptors was observed,
which impedes the integration of connective tissue
components [6].

Second, their synthetic activity is impaired: myo-
fibroblasts produce interleukin-6 and monocyte che-
motactic protein-1 (MCP-1), which enhances T-cell
activation and act as chemotactic factors for new
immunocompetent cells [26].

Third, activated myofibroblasts are resistent to
apoptosis, which allows them to remain in the tissue
longer [27]. As a result, a disturbance in the func-
tioning of the immune system develops, sustained by
interactions between immune cells and fibroblasts
[27]. Myofibroblasts not only affect ECM homeosta-
sis themselves but also activate the immune system
via IL-6 and MCP-1. Activated immune cells, in turn,
produce additional amount of TGF-f1 and other pro-
inflammatory cytokines, which further enhances the
fibroblasts-to-myofibroblast transformation, leading
to the formation of self-sustaining pathological
cycle [23].

Tissue level. During the synthesis of extracellular
matrix components, myofibroblasts secrete chaoti-
cally arranged fibers of types I, III, and V collagen
with a reduced number of interfibrillar cross-links.
Elastin is aberrantlly localized in the cytoplasm of
myofibroblasts and is not secreted into the extracel-
lular space. Fibrillin synthesis decreases to the point
of its absence in the matrix [28].
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HU€ SKCIIPECCHH PENEeNTOPOB K KOMIIOHEHTAM MeXK-
KJIETOUHOTO BEI[eCTBA: NHTEIPUHOB (DOKAIBHBIX KOH-
TaKTOB, TaKMX Kak 02B1 u a5P1, 4TO ompenesiser
HapyIIIeHHe CBSA3U ITUTOCKeeTa ¢ GUOPOHEKTUHOM U
KkostareHoM [25]. JIOMOJTHUTEIBHO BBISABIEHO CHU-
JKEHUe DKCIIPECCUU PEIeNTOPOB Kojuiarena I Tumna u
(ubprInHa, TPENATCTBYIOIIEe MHTETPAIH KOMITO-
HEHTOB COEJUHUTEIbHOU TKaHU [6]. Bo-BTOpBIX,
HapyIllleHa CUHTEeTHYeCcKas aKTUBHOCTH: MUOGUGPO-
6J1acThl TPOAYNUPYIOT WHTEPIEHKUH-6 U MOHOITHU-
TapHBIA XeMOATTPAaKTaHTHBIN 6es1ok 1 (MCP-1), koTO-
pble YCWIMBAIOT aKTUBAIUIO T-KJIETOK U SIBJIAIOTCS
XeMOATTPAKTAHTAMH JIJIsI HOBBIX UMMYHOKOMITIETEHT-
HBIX KJIETOK [26]. B-TpeThuX, akTHBUPOBaHHbIE MUO-
(pubpobsacTel IEMOHCTPUPYIOT YCTOWYMBOCTD K
arroNTo3y, YTO MO3BOJISIET UM JIOJIBIIIE OCTABATHCA B
TKaHu [27]. B wrore dopmupyercsi HapylieHue
paboThl UMMYHHOM CHUCTEMBI, TIOZ/IEPKUBAEMOE B3a-
MMOJIEHCTBUAMHI MEXKAY MMMYHHBIMU KJIETKAMU U
¢ubpobacramu [27]. MuopubpobacTbl HE TOJIHKO
caMu HapymaoT romeoctas 1M, HO U aKTUBUPYIOT
HMMyHHy10 cucremy 4yepes IL-6, MCP-1. AktuBupo-
BaHHbIe IMMYHHBIE KJIETKH, B CBOIO OUEPEb, TPOJY-
IUPYIOT IONOJIHUTEbHBIE KosuuyectBa TGF-B1 u
ZIPYTUX POBOCHATUTEIIbHBIX IUTOKUHOB, UTO YCHJIU-
BaeT JIAJIbHEUIyIo TpaHchopmanuio GudbpobdracToB
B Muodubpobiactel ¢ (GOPMUPOBAHHEM CAMOIIO/I-
ZIep>KUBAOIIErocs IIaTOJIOTHIEeCKOro UKIIa [23].

TxaHeswlll yposeHb. MuodubpobiacTel B Mpo-
Ilecce CMHTe3a KOMIIOHEHTOB MeKKJIETOUHOTO Bellle-
CTBAa MPOAYUHPYIOT XAOTUYHO PACIOJIOKEHHBIE
BosiIoKHA kosuiareHa I, IIT u V TUNoOB ¢ ymMeHbIIeH-
HBIM KOJIMUECTBOM IIOTIEPEYHBIX CIIHBOK MEXKIY
¢pubprutamu. AyacTuH abeppPaHTHO JIOKATIHU3YeTCsI
BHYTPH ITUTOILIa3MbI MHO(PUOPOOIIACTOB U HE CEKpe-
THUPYEeTCsI BO BHEKJIETOUHOE MpocTpaHcTBO. CHHTE3
(puOPWLIMHOB CHIKAETCS BIUIOTH 0 UX OTCYTCTBHUS
B MaTpuKce [28].

JlaHHbIE W3MEHEHUs TNPUBOJAT K CHIDKEHHIO
MEXaHUYIECKOH MPOYHOCTU U 3JIACTUYHOCTU BOJIOK-
HHUCTOTO KOMIIOHeHTa. [loBBINIeHHE AaKTUBHOCTH
MIPOTEOTUTHYECKUX (DEPMEHTOB, YBEJIUUEHUE KOJIH-
yecTBa MHO(PUOPOHIACTOB, HAPYIIIEHIE HHTETPAITIH
BOJIOKOH IIPUBOJUT K IOBBIIIEHHON IOBPEXIAeMO-
CTH U pa3pylIeHUuI0 COeTUHUTEIbHON TKaHu. [Ipo-
SIBJIGHHEM JTOTO IIpollecca cTajo obOpa3oBaHUe
OT/IeJIbHBIX KOMIIOHEHTOB MEKKJIETOUHOTO Belre-
CTBA B KJIETOYHBIX KYJIbTypax [17].

Jetekius 3TUX GParMeHTOB SBJISETCSA HePCIIeK-
THBHBIM HaIpaBJieHHEM JIabOpaTOPHOU JUarHO-
ctuku H/ICT u I'TC3/1. B npouiecce nmoBpexaeHUs
BHEKJIETOUYHOTO IIPOCTPAHCTBA obpasyroTcs
MaTpPUKC-aCCOIIMUPOBAHHbBIE MOJIEKYJISIPHBbIE TIaT-
TepHbI (DAMPs) [29]. K HUM OTHOCSTCS (DparMeHThI

These changes lead to a decrease in the mechani-
cal strength and elasticity of the fibrous component.
An increase in the activity of proteolytic enzymes and
myofibroblast number, as well as disintegration of
fibers cause increased vulnerability and connective
tissue destruction. A manifestation of this process is
the appearance of individual components of the
extracellular matrix in cell cultures [17].

The detection of these fragments represents a
promising area for HSD and hEDS laboratory diag-
nosis. During damage to the extracellular matrix,
damage-associated molecular patterns (DAMPs)
emerge [29]. These include fragments of fibronec-
tin, type I collagen, tenascin, as well as MMPs
(MMP-9) and proteins (CCN1/CYR61, CCN2/
CTGF).

A specific marker was identified, a 52 kDa frag-
ment of fibronectin, detected only in patients with
HSD and hEDS. It is absent in patients with other
systemic connective tissue diseases and in healthy
individuals. The presence of the 52 kDa fragment of
fibronectin in patients with HSD and hEDS pro-
vides further support for the shared pathogenesis of
HSD and hEDS. A 45 kDa fragment of type I colla-
gen is being considered as a second potential bio-
marker. This fragment was also found in a small
proportion of patients with psoriatic arthritis, and
in the majority of patients with rheumatoid arthri-
tis. Interestingly, various combinations of 45, 60,
and 80 kDa fragments were observed in rheuma-
toid arthritis.

In patients with other connective tissue disorders
(osteoarthritis, vascular type of Ehlers-Danlos syn-
drome), the molecular weight of the type I collagen
fragment differed from 45 kDa. Therefore, the 52 kDa
fragment of fibronectin and the 45 kDa fragment of
type I collagen may become promising markers for
HSD and hEDS diagnosis [17].

Systemic level and clinical manifestations

Musculoskeletal manifestations. ECM disorgani-
zation is observed in tendons, cartilages, ligaments,
and fasciae. The abundance of fasciae in the human
body makes fasciopathy a key factor in the develop-
ment of the clinical picture of HSD [30].

DAMP deposition leads to fascial thickening.
This process provides increased ECM viscosity,
reduced interfascial gliding, impaired mechano-
transductive properties, and irritation of free nerve
endings.

These changes can be revealed using ultrasound
imaging and sonographic elastography. Ultrasound
modalities have demonstrated high sensitivity in
detecting fascial densification of the sternocleido-
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¢ubponexkTnHa, KoylareHa 1 Tuma, TeHacHUHA, a
TaKKe MaTPUKCHbIE MeTastonpoTrentassl (MMP-9)
u 6enku (CCN1/CYR61, CCN2/CTGF).

By BeIsiBJIEH crienuduyueckuii Mmapkep — ¢par-
MeHT pubpoHekTHHA Maccod 52 k/la, ompeneise-
MbI TosTbKO y manpeHToB ¢ HIICT u I'TC3/] u oTcyT-
CTBYIOIINI y IAITUEHTOB C JPYTUMU CHCTEMHBIMU
3a00JIeBAaHUAMU COEMHUTETLHON TKAHU U Y 3/I0PO-
BbIX JTuIl. Hasmrune pparmenta pubpoHekTrHa Mac-
cot 52 k/la y maruerToB ¢ HIICT u I'TC3/] cmyxut
JIOTIOJTHUTEIbHBIM apTyMEHTOM B II0JIb3Y €/IMHCTBA
narorede3a HJICT u I'TC3/I. B kayecTtBe BTOPOTO
BO3MOKHOTO J1aOOpPaTOPHOTO MapKepa paccMaTpH-
BaeTcs pparMeHT KoJuiareHa I tuma maccoit 45 x/la.
JToT GparMeHT TaKKe BCTpeYasCcs y HeOOJIBIION
JIOJTH TIAITUEHTOB C ICOPHUATUYECKUM apTPUTOM U Y
OOJIBIITUHCTBA TAIEHTOB C PEBMATOUTHBIM apTPH-
TOM, IIPUYEM IIPU PEBMATOUTHOM apTpUTe HAOJIIO-
JlaJINCh Pa3INYHble KOMOMHAINH (PparMeHToB pas-
MepOM 45, 60 u 80 x/la.

VY manueHToB ¢ ApyruMu 3a60JIEBAaHUAMU COEIU-
HUTEJIbHOU TKAaHU (OCTE0ApTPHUT, COCYUCTHIA THII
cuHApoMa diiepca — JlaHmoca) MOJIEKyJIsIpHAst Macca
¢dparmenTa kosareHa I Tuma ObLla OTJIMYHOU OT
45 k/la. [ToaTomy pparmeHT GUOPOHEKTHHA MaCCOH
52 k/la u ¢parmeHT kosutareHa I Tuma maccou
45 x/la MOTyT cTaTh MEPCIEKTUBHBIMU JabopaTop-
weiMu Mapkepamu HJICT u I'TCO/] [17].

CucreMHbIN yPOBEHD U KJIMHUYECKHE IIPO-
ABJEHUA

CkenemHo-mbluledHble nposeaeHus. Jlesopra-
Huzanusa M HabJro1aeTcss B CYXOXKUIUAX, Xpsi-
max, cBsA3Kax M dacruax. Belcokasa INpezcTaBieH-
HOCTH IIOCJIEZTHUX B OpPTraHU3Me YeJIOBeKa JeJIaeT
dacumonaruio KIIOUEBBIM (HAKTOPOM pPA3BUTHUA
KJIUHUYECKOU KapTUHBI HeauddepeHIInpOBaHHBIX
dopwm JICT [30].

Otnoxenne DAMPs mpuBogUT K YIJIOTHEHUIO
dacruii. JlaHHBIA Tporecc 00ecleYrnBaeT IOBBI-
IIIEHHYI0 BA3KOCTh MAaTpPUKCA, CHUKeHUe Mexkdac-
IUTHHOTO CKOJIbXKEHU S, HApYIIIeHIe MeXaHOTPaHC-
JIYKTUBHBIX CBOWCTB W pasjpa’keHue CBOOOHBIX
HEPBHBIX OKOHUAHUU.

ITU U3MeHeHUs MOTYT OBITh BBISIBJIEHBI C IIOMO-
IIBI0 YJIBTPA3BYKOBOI'O HCCJIENOBAHUA U COHOTpa-
(prueckoii anacrorpadun. YIbTpa3zByKOBbIE METOBI
MIPO/IEMOHCTPUPOBAIHN BBICOKYIO UYBCTBUTEIHHOCTD
B Ollpefie/ieHnu JieHcupukanuu Qacuuu rpyuHo-
KJIIOUMYHO-COCIIEBU/THON  MBIIIIBI, IIOB3OIHO-
6071bIIe6EPIIOBOTO  TPAKTa, TPYAONOSACHUYHOH U
TOB3/IONTHON dacuid [31].

VYiwioTHeHYE TEPUAPTUKY/IAPHBIX TKaHEH MU3Me-
HeT OWOMEXaHWKy U HapymaeT ¢acuuaabHyIo

mastoid muscle, the iliotibial tract, thoracolumbar
and iliac fasciae [31].

Periarticular tissue hardening alters biomechan-
ics and affects fascial continuity, the distribution of
mechanical stress, and muscle coordination, leading
to joint instability. This explains the high incidence
of joint instability, hypermobility, and chronic sub-
luxations in patients with HSD and hEDS [13]. In
response to impaired load distribution, the fascia
may undergo compensatory remodeling (stress
shielding). Thickened fascia absorbs most of the
mechanical load, reducing the activation of stabilizer
muscles, which leads to sarcopenia. Fascia transmits
excessive load to the entheses, causing enthesopa-
thies [32].

In addition to fasciae, the remodeling process
affects tendons and ligaments. The optimal load for
tendon adaptation is typically 4,5-6,5% deformation
at 90% of the maximum isometric voluntary contrac-
tion. When the force of muscle contraction does not
match tendon stiffness, deformations exceeding
9,0% occur, which disrupts the tendon’s structure
and leads to its elongation by 10,1—21,8% [33]. In
functional assessment of tendons, patients with HSD
demonstrate a shear strain that is 27% lower with
regular force and 34% lower at maximum load com-
pared to healthy controls, indicating reduced stiff-
ness and increased deformation. Taken together,
these values reflect tissue deformation and a short-
ened time interval to injury under both isometric
muscle contraction and dynamic loading, leading to
dislocations and subluxations. The shoulder, knee,
hip, and interphalangeal joints are most commonly
affected [34].

Extraskeletal manifestations. The pathogenesis
of the musculoskeletal manifestations of HSD and
hEDS has been studied in the most detail to date.
The mechanisms underlying the extraskeletal symp-
toms in HSD and hEDS have not been as clearly
defined [2].

However, available data on multisystemic ECM
disorganization suggest that impaired synthesis of
collagen and fibrillin leads to a decrease in dermal
strength, causing the early onset of degenerative skin
changes, premature aging, and abnormal repair pro-
cesses [28].

In recent years, many authors have noted an
increase in the prevalence of structural and meta-
bolic abnormalities of the connective tissue mani-
festing as minor cardiac anomalies: valve prolapse,
anomalous chordae tendineae, atrial septal aneu-
rysms, and bicuspid aortic valve [1]. In HSD, there
are structural changes in arteries and veins of vari-
ous locations and calibers, which can lead to the for-
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HENPEPBIBHOCTD, pACIIpeJieJIeHHEe MeXaHUUEeCKOTO
cTpecca U MBIIIEYHYI0 KOOPAUHAIUIO, UTO IIPUBOTUT
K HapyIIeHWI0 CTa0WIBHOCTU CycTaBa. ITO 0OBsC-
HSIET YaCcTYI0 BCTPEUYaeMOCTh HECTAOUILHOCTH CyCTa-
BOB, UX TUIIEPMOOMIBHOCTH ¥ XPOHUYECKHUX ITO/IBBI-
BuxoB y nanuentos ¢ HIICT u I'TC3/T [13]. B otBeT
Ha HapyllleHHue paclpeiesieHusl Harpy3Ku (acius
MOZKET I10/IBEPTaThCsi KOMIIEHCATOPHOMY PEMO/IEJIH-
poBauuio (stress shielding). Yronmennas dacius
aKKyMyJIUpyeT OOJIBIIIYI0 YacTh MeXaHUYeCKOH
HArpy3KH, CHUKAs AKTHBAIHUIO MBIIIIII-
CTabWIN3aTOPOB, YTO MIPUBOAUT K CAPKOIEHUHU.
dacnyu nepeaanT U30BITOYHYIO CHIY B TOUKH DHTE-
3KCOB, BbI3bIBasI DHTe30maTuu [32].

[Momumo acuuii, mporecc pemMoIeTUPOBAHUSI
3aTparuBaeT CyXOKHJIUS H CBI3KU. ONTHMyM
HATrpy3Kd I aJalTalldh CYXOXKWJIHNH B HOpME
coctaBiser 4,5—6,5 % nedpopmanuu npu 90 % OT
U30METPUYECKOTO MaKCHMAaJIbHOTO IMPOU3BOJIBHOTO
cokpainenus. Korya cruia MbIIIEYHOTO COKPAIeHUs
HE COOTBETCTBYET KECTKOCTH CYXOXKUJINS, BO3HMU-
KaioT e opMaIliu BbIIIE 9,0 %, YTO Je30PTaHUBYET
CTPYKTYPY CYXOKWJIMSA U MPUBOJIUT K €ro yJJIhHe-
HUIO Ha 10,1-21,8 % [33]. [Ipu yHKIIMOHATHHOM
oueHke cyxoxuinusa nanueHTsl ¢ HIACT gemoncTpu-
PYIOT MOJTyJIb CIBUTA HHKE HA 27 % MPHU OOBIYHOU
cuje U Ha 34 % — Npu MaKCUMaJIbHOU HarpysKe o
CpPaBHEHUIO CO 37I0POBBIMU JIMIIAMU U3 TPYIIIHI KOH-
TPOJISA, UTO JOKA3bIBAET CHIKEHHYIO JKECTKOCTh U
MOBBIIIeHHYIO nedopmaruio. COBOKYIHOCTb 3THX
3HAUYEeHUU oTpakaeT lepopMaluio TKaHel U COKpa-
[I[eHre BPEMEHH JI0 TPABMBI KaK IPHU CTaTUYECKOM,
TaK U IPHU JUHAMUYECKOH HArPy3Ke, YTO MPUBOJIUT
K BBIBUXaM U IoABBbIBUXaM. Haubosiee yacto mopa-
JKAIOTCSA IUIEYEBbIE, KOJIEHHBIE, OePEHHBIE U MEXK-
(dananrosble cycTaBhI [34].

Bneckenemusle nposenenus. IlaToreHes cke-
JgeTHO-MbIeyHbIX nposieiaenudt HJICT u I'TCI/]
M3y4yeH Ha JIAHHBIA MOMEHT Haubosiee MOAPOOHO.
MexaHusMbl Ke (OPMUPOBAHUS BHECKEJIETHBIX
cumnromoB HJICT u I'TC3/] chopmynupoBaHsl He
Tak 4eTko [2].

[Ipu 3TOM HMeIOIMKeECA JJaHHBIE O MYJIBTHCH-
cTeMHOU Jie3opranu3anuu 1M no3BoJSAIOT mpes-
MOJIOJKUTD, YTO HApYIIeHWe CUHTe3a KOJUlareHa U
(pubpuanrHa TPUBOJUT K YMEHBIIEHUIO TPOYHO-
CTH JIEpMBbI, BbI3bIBAs pAHHEE IOsBJIEHUE JTUCTPO-
(rueckux M3MeHEHUH KOXKH, IpeXIeBPeMeHHOe
CTapeH’e U YXyAIIeHHe pernaparuoHHBIX MTPOIec-
coB [28].

B mocsieziHuEe TOBI MHOTHE aBTOPHI OTMEYAloT
MOBBIIIIEHHE  PACIPOCTPAHEHHOCTH  HapyIIEeHUH
CTpOeHUs 1 MeTaboIM3Ma COeTMHUTETHFHON TKAH! B
BUJIe MaJIbIX aHOMAJIUU Cep/lia: MPOJIANChl KJiarma-

mation of arterial aneurysms, varicose veins at a
young age, impaired vascular function, and the
development of serious hemodynamic changes [35].

Features of pain syndrome. It is worth consider-
ing the mechanisms of the development of chronic
pain and changes in a psychological profile in
patients with HSD and hEDS separately. Research-
ers hypothesize that increased mechanical load and
chronic emotional stress, via sympathetic activa-
tion and inflammatory signals from macrophages,
lead to elevated levels of TGF-B1 in the fascial
microenvironment [36, 37]. The fascia is abun-
dantly innervated by sympathetic fibers (33—40% of
all nerve endings) [38]. Stress or chronic pain-
induced sympathetic activation directly stimulates
the release of TGF-B1. This cytokine, in turn,
increases the afferent neuron excitability by regu-
lating the activity of cyclin-dependent kinase 5
(Cdks), which leads to chronic pain and hyperalge-
sia [39]. Elevated TGF-f1 levels correlate with the
severity of chronic fatigue syndrome [40]. Fascial
thickening and impaired fascial gliding irritate
nerve endings, alter gamma-motor regulation,
reduce joint sensitivity, and cause chronic pain [41].
Numerous fascial C-nerve fibers are sensitive to
pathological ECM remodeling, which further
enhances pain syndrome [42]. Moreover, pain is
often the most prominent sign in the clinical picture
of the patients. Consequently, musculoskeletal pain
is the primary reason for seeking medical care.
Onset can occur at any age, but the first symptoms
usually appear in early or middle adolescence.
Chronic pain occurs in 98,8% of patients with hEDS
and in 92,7% of patients with HSD [43].

Promising drug targets and molecules for
the pathogenetic therapy of HSD and hEDS

Based on the molecular cellular mechanisms
described, several approaches can be identified for
the pathogenetic therapy of connective tissue disor-
ders. The most promising targets and corresponding
drug molecules are discussed below.

Matrix metalloproteinase inhibitors. MMPs
play a pivotal role in ECM degradation in HSD and
hEDS. In a study by Chiarelli et al., dermal fibro-
blasts from patients with hEDS had increased MMP
activity and a tendency toward myofibroblast differ-
entiation. Subantimicrobial doses of doxycycline
restored the architecture of collagen fibrils and par-
tially reversed the myofibroblast phenotype in vitro
[44]. In a model of vascular Ehlers-Danlos syn-
drome (VEDS), a three-month administration of
doxycycline prevented stress-induced aortic lesions
in mice by normalizing MMP-9 activity and colla-
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HOB, aHOMAaJIbHbIE XOP/IbI, aHEBPU3MBI MEKIIPE-
CEPHON TEPETOPOJIKY, OUKYCIUATIBHBINA a0pTaIh-
vbiii kianad [1]. [Ipu HICT uMeroTcst CTpyKTYpHbIE
U3MeHeHUs apTepuil U BeH pa3IMYHOHN JIOKaIu3a-
MU U Kaaubpa, IYTO MOXKeT IPUBOIUTH K (pOpMUPO-
BaHUIO aHEBPU3M apTepUil, BApUKO3HOU OOJIE3HU
BeH B MOJIOJIOM BO3pacTe, HapylIeHUI0 (QYHKIUU
COCYZIOB U PAa3BUTHIO CEPbE3HBIX T'eMOJHUHAMUYe-
CKHUX CIBUTOB [35].

OcobenHocmu 60ae8020 cuHOpoma. OTAETHHO
CTOUT PACCMOTPETh MeEXaHU3Mbl (HOPMUPOBAHUA
XPOHUYECKOTO 0O0JIEBOTO CHHIpPOMA W WU3MEHEeHUH
rcuxoJioruyeckoro npodusnd y nanueratos ¢ HACT
u I'TC3/1. UccnenoBaTesisiMu MIpeAIIoaraeTcs, YTo
MOBBIIIIEHHAs MeXaHUYecKas Harpy3ka U XpOHHYe-
CKUU 5MOIIMOHAJIBHBIN CTpecc uepe3 cHUMIIaTHYe-
CKyI0 aKTHBAIMIO U BOCIIAIUTEIbHBIE CHUTHAJIBI OT
MakpogaroB IPUBOAAT K MOBBIIIeHUI0 ypoBHA TGF-
B1 B hacumasbHOM MHKPOOKpPYXkeHuu [36, 37]. Pac-
nuss 6oraTo HHHEPBUPOBAHA CHUMIATHYECKUMU
BOJIOKHAMH (33—-40 % BceX HEPBHBIX OKOHYA-
Huii) [38]. CumnaTuuecKkas akTUBAIsI, BbI3BaAHHAS
CTPECCOM WJIM XPOHUUYECKOW OO0JIbI0, HEmocpes-
CTBEHHO CTHUMYJIUpyeT BbicBOOOKAeHUEe TGF-[1.
ATOT IIUTOKUH, B CBOIO OYepe/lb, IIOBBIMIAET BO30Y-
JUMOCTh addepeHTHBIX HEWPOHOB, pEryIupys
aKTUBHOCTHh IMKINH-3aBucuMoi kuHasbl 5 (Cdks),
YTO BeJEeT K XPOHUUYECKOH OOJM W Trumepaire-
3uu [39]. IToesienue yposus TGF-B1 koppenupyer
C TSKECThIO CHHJPOMAa XPOHHUYECKOU YCTaJIOCTH
[40]. YmoTHeHme dacuym 1 HapytieHue Ghaciuaib-
HOTO CKOJIBJKEHHS Pa3/ApakaloT HepBHBIE OKOHYA-
HUSA, U3MEHAIOT FraMMa-MOTOPHYIO PETYJIAINIO, CHU-
JKAIOT CyCTaBHYIO UYBCTBUTEJIBHOCTH U BBI3BIBAIOT
XpPOHHYECKYyI0 6oib  [41]. MHOrouncieHHbIE
C-HepBHBIE BOJIOKHA B (DacIi YYBCTBUTEJIbHBI K
MaTOJIOTUYEeCKOMY pemopennpoBaduio 1M, duro
JIOTIOJTHUTEJIFHO YCUIUBAET 60JIeBOU CHHAPOM [42],
KOTOPBIN YacTO sABJIsEeTCs HanboJiee BHIPAYKEHHBIM
CHMIITOMOM B KJIMHUYECKOM Ipo(uie NarueHToB.
BestesicTBHe 3TOTO MMEHHO CKEJIETHO-MBIIIIEUHAS
60J1b SIBJISIETCS IPUYUHON TEPBUYHOTO OOpaIeHust
3a MEAUIIMHCKOA IMOMOIIbI0. J[e6I0T BO3MOXKEH B
JII000M BO3pacre, HO OOBIYHO TIEPBHIE CHMIITOMBI
TIOSABJIAIOTCA B PAHHEM WJIH CPEAHEM MTOAPOCTKOBOM
Bo3pacre. XpoHuueckas 00j1b Berpedaercs y 98,8 %
nmanuenToB ¢ I'TC3A u y 92,7 % mnanueHToB C
H/ICT [43].

IlepcrieKTUBHBIE JIEKAPCTBEHHBbIE MHUIIIE-
HHU U MOJIEKYJIBI IJIf TaTOT€HeTHYeCKO Tepa-
muu HIACT u I'TC3O/],

Ha ocHOBaHWU IIpe/CTaBIEHHBIX MOJIEKYJISIPHO-
KJIETOYHBIX  MEXaHH3MOB  MOJKHO  BBIJIEJIUTH

gen content [45]. In 2002, Sastry first suggested
that MMP inhibitors (marimastat) could prevent
complications of Ehlers-Danlos syndrome, since
their side effect — contractures — is paradoxically
beneficial in cases of excessive tissue extensibility
[46]. A systematic review of Shapiro confirmed that
MMP dysregulation is a key link in the pathogenesis
not only of Ehlers-Danlos syndrome but also of
Marfan and Loeys-Dietz syndromes, and discussed
the prospects for doxycycline and new selective
inhibitors [47].

These studies provide the theoretical foundation
for clinical trials. Blockade of MMP-2 has emerged as
a more precise approach. Using in silico screening,
the compound ChemBridge 3040 was identified,
which selectively inhibits MMR-2 and prevents the
cleavage of decorin, a proteoglycan that is essential
for the assembly of collagen fibrils and TGF-f bind-
ing [48]. In a model of folate-dependent hypermobil-
ity syndrome, it has been shown that a deficiency of
active folic acid due to MTHFR polymorphisms
increases MMP-2 levels, and its selective inhibition
is considered a key strategy for restoring the
ECM [49]. The approach is currently in the preclini-
cal stage.

Correction of the folate cycle: 5-methyltetrahy-
drofolate. The supplementation of 5-methyltetrahy-
drofolate is considered a direct correction, as it
bypasses the block for enzymatic synthesis [49].
A randomized, double-blind, placebo-controlled trial
of the combined administration of methylcobalamin
and 5-methyltetrahydrofolate in patients with HSD/
hEDS and MTHFR polymorphisms is currently
underway in the United States (ID: NCT05827354).

Inhibition of pathological TGF-§ activation.
The central regulator of myofibroblast differentia-
tion is TGF-B1. Blocking its signaling represents a
logical target for breaking the vicious circle of
inflammation and fibrosis. In a vEDS model, the
[-blocker celiprolol (but not losartan) improved the
biomechanical integrity of the aorta, presumably by
modulating TGF-B-dependent pathways [50].
Saputra et al. suggest that the effect of celiprolol is
associated not only with hemodynamics, but also
with a direct effect on collagen synthesis through
TGF-B [51]. This leads to an increase in arterial
stiffness, which is interpreted as a result of
f2-adrenergic stimulation and TGF-B-mediated
collagen synthesis in the vascular wall, which
increases its strength.

CONCLUSION

At the molecular level, the pathogenesis of HSD is
linked to a specific vicious circle: mechanical and/or

Journal homepage: http://jsms.ngmu.ru
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HECKOJIPKO HalpaBJIeHUM I IaToreHeTHYecKOoU
Tepaluy COCTOSHUM, CBSI3aHHBIX C J[€30praHU3a-
Iuel CoeqMHUTETbHON TKaHu. Huke paccMOTpeHbI
HanboJiee 000CHOBAaHHBIE MUIIIEHU W COOTBETCTBYIO-
II[Ye JIEKAPCTBEHHBIE MOJIEKYJIBL.

Hnzubumopsl MampuxcHblx mMemannonpomeu-
Hna3a. KimtoueBasd posib B gerpaganuu 1M npu HIICT
u I'TCOM| npunasiexxur MMP. B uccienoBanuu
N. Chiarelli et al. nepmaspabIe GUOPOOIACTHI MAITH-
eHToB ¢ 'TCO/] mokasanu NOBBIIIEHHYIO AKTUBHOCTh
MMP u cxyoHHOCTD K MHOGUOpOOIacTHOU Audde-
peHIupoBKe. JOKCUNMKIUH B CYyOAaHTUMHUKPOOHBIX
Jl03aX BOCCTaHABJIMBaJl OPraHU3AlMI0 KOJLJIAreHO-
BBIX (pUOPHILI ¥ YACTHYHO peBepcHpoBas (GEeHOTUIT
Mmuodubpobiacto in vitro [44]. B monmenu cun-
npoma dnepca — Jlannoca cocyaucroro tuna (VEDS)
TpeXMeCAUYHBIH Kype IOKCUIIMKIINHA ITPeA0TBpaIal
CTpecC-UHAYIIUPOBAaHHbIE TIOPAYKEHUS aOPThl Y
MblllIel, HopManusysa akTuBHocTh MMP-9 u cozep-
skaHue kosareHa [45]. P.S.R.K. Sastry B 2002 T.
BIIEpBBIE MPEATIOJNIOKWI, YTO UHTUOuUTOpHl MMP
(MapuMacraT) MOTYT IPEJOTBPAIIATH OCIOKHEHUS
cuHApoMa dyiepca — JlaHmoca, IOCKOIbKY UX T060Y-
HBI 3hQeKT — KOHTPAKTYphl — IapajioKCaTIbHO
mojie3eH TPH U30BITOUHOU PACTSIKUMOCTH TKa-
Heli [46]. J.R. Shapiro B cuctremaTuueckoM 0630pe
MOATBEpPAWJ, uTto aucperyiaanusa MMP saBasercs
KJIIOYEBBIM 3BE€HOM IIaToreHe3a He TOJIBKO IIPU CHUH-
npoMe Siepca — JlaHysoca, HO U MPU CHHJpPOMAax
Mapdana u Jlotica — JluTia, U MpeACTaBUI Iep-
CIEKTHUBBI JIOKCUIIMKJINHA W HOBBIX CEJIEKTUBHBIX
UHTHOUTOPOB [47]. DTH paboThl (POPMUPYIOT TEOpe-
TUYECKyl0 0asy i KIMHUYECKHUX WCIBITAaHUH.
BoJtee TOUHBIM ITOAX0A0M cTasia 6J10Ka1a U30OPMBbI
MMP-2. Metogowm in silico CcKkpuHUHTa UAEHTUDU-
nupoBanu coennHenne ChemBridge 3040, cesek-
TUBHO WHTHOHpYyIoiee MMP-2 u mpemoTBparao-
Imee paciienyieHne JeKOpHHAa — IIPOTEOIVINKAHa,
HEOOXO0AMMOTO /17151 COOPKH KOJLIAT€HOBBIX (GUOPUILIT
u cesa3biBanus TGF-[ [48]. Ha mogenu donaT-3aBu-
CUMOTO CHH/IpOMAa TUIIEPMOOMJIBHOCTH IIOKa3aHOo,
4TO JepUITUT aKTUBHOHN (POoIeBON KUCIIOTHI BCJIEI-
crBue nosuMopdusmoB MTHFR TOBBIIIAET Yypo-
BeHb MMP-2, a ee cenekTuBHas 0OJ0Kaja paccMa-
TPUBAETCs KaK KJIYEBOH Croco6 BOCCTAHOBJIEHUS
UM [49]. [laHHBI TepameBTUUECKUH IOAXO/T
HAXOJIUTCS HA CTA/INU TOKJIMHUYECKOU pa3pabOTKH.

Koppexuyusa @gonammozo yukna: 5-memuame-
mpaaudpogoram. B xadecTBe MpSIMON KOPPEKIIHH
paccMaTpuBaeTcsi IPHEM 5-METHITETParuapodo-
Jlata, KOTOPBIH  00XomuT  (epMeHTaTHUBHBIHA
0710k [49]. B Hacrosiee Bpems B CIIIA mpoBouTest
PaHAOMU3UPOBAHHOE JIBOMHOE cJeroe Iurarnebo-
KOHTDOJIIPYEMOE  HCCJIeZIOBaHUE  KOMOWHAIIMH

psychological stress increases TGF-B1 synthesis,
which stimulates fibroblast-to-myofibroblast differ-
entiation. Myofibroblasts, in turn, are unable to
maintain the physiological architecture of the extra-
cellular matrix. During degeneration, DAMPs are
formed, that activate immune cells. Immune cell
activation leads to increased synthesis of pro-inflam-
matory cytokines, including TGF-f1, thereby closing
the circle. Simultaneously, the sympathetic nervous
system is activated, which exacerbates autonomic
dysfunction, pain, and contributes to chronic fatigue.
These molecular and cellular changes can be scaled
up to paraclinical criteria for HSD and hEDS diagno-
sis. MTHFR gene polymorphisms, specifically the
677CT and 1298AS alleles, require validation with a
larger sample size. The 52 kDa fragment of fibronec-
tin and the 45 kDa fragment of type I collagen are
promising laboratory biomarkers, but currently
there is no reliable evidence for their use in routine
practice.

Ultrasound imaging and sonographic elastogra-
phy can be used to diagnose the primary pathophy-
siological mechanism at the organ level, namely fas-
ciopathy. These methods allow to visualize fascial
densification, thickening, and reduced interfascial
gliding. Three targets for the pathogenetic therapy
were identified: (1) MMP inhibitors: doxycycline
restores the matrix in vitro and prevents aortic dam-
age in a model; selective blockade of MMP-2 (Chem-
Bridge 3040) is at the preclinical stage; (2) correc-
tion of the folate cycle: 5-methyltetrahydrofolate
bypasses the enzymatic block and is being studied in
a clinical trial; (3) TGF-B blockade: celiprolol
improves biomechanics of the aorta. All approaches
require clinical validation in patients with HSD and
hEDS.
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MeTHIKoOalaMUHa U 5-MeTWITeTparuapodoiara y
manuerToB ¢ HJCT/T'TC3/l u nmosmumopdusmamu
MTHEFR (ID: NCT05827354).

Hneubuposanue namosozuveckoll axmusayuu
TGF-B. lleHTpasibHBIH peryaarop Mmuodubdbpobiact-
Ho#l nuddepennuposkun — TGF-B1. biokama ero
CUTHAJIMHTA IPEACTaBJIsIET COOOU  JIOTHYHYIO
MUIIIEeHb I Pa3pblBa MMOPOYHOTO Kpyra BOCHAJIe-
Hus u pubposa. Hamonenu vEDS B-aapenobiokaTop
LEeJIUIIPOJIo (HO He Jio3apTaH) yJydiiaa GromMexa-
HUYECKYIO I[eJIOCTHOCTD A0PTHI, IIPE/IIOI0KUTETHHO
3a cueT moayssinuu TGF-[B-3aBucumebix myreii [50].
P.B.T. Saputra et. al. mpenmonaraior, uto 3ddeKT
LIeJIUIIPOJIOJIA CBA3AH HE TOJIBKO ¢ TeMOIMTHAMUKOM,
HO U C NPsAMBIM BJIUSHUEM Ha CUHTE3 KOJUIareHa
yepe3 TGF-f3. 9T0 IPUBOAUT K YBEJTUUEHHUIO YKECTKO-
CTH apTepHuil, UTO UHTEPIIPETUPYETCS KaK pe3yJIbTaT
B2-anpenepruyeckoii  crumynasanuun U TGF-B-
OTIOCPEZIOBAHHOTO CHHTE3a KOJIJIaTeHa B COCYIUCTON
CTEHKE, KOTOPBIU MOBHIIIAET €€ MPOYHOCTH [51].

3AK/IOYEHUE

ITatorene3 H/ICT Ha MOJIeKy/IIpHOM ypOBHE CBfI-
3bIBAETCS B OIPEJIEJIEHHBIN ITOPOYHBIM KPYT: Mexa-
HUYECKUH U/WIN IICUXOJIOTUYECKHI CTPeCcC IOBBI-
maet cuare3 TGF-f1, koTopbIéi cTUMYIUpYET Iud-
depennupoBry ¢pubpobdiactoB B MHOGHUOPOOIIACTEI,
KOTODBIE HE CIIOCOOHBI TO/I/IEPKUBATH (DPHU3HUOJIOTHY-
HYI0 AapXUTEKTOHHKY BHEKJIETOYHOIO MaTpUKCA.
B nporniecce nereneparuu oopasytorcest DAMPs, koTo-
pble aKTUBUPYIOT HMMYHOKOMIIETEHTHbIE KJIETKU.
AXTHUBanUA UMMYHHBIX KJIETOK IPUBOJUT K yCUJIe-
HUIO CHUHTe3a IIPOBOCHATIUTEIHHBIX ITUTOKHUHOB, B
vactHocTH 1 TGF-P1, 3ambikas kpyr. IlapasienbHo
aKTHUBUPYETCs CHUMIIATU4YecKas HepBHasA CHCTeEMa,
YTO yCyTyOJIsieT BETeTATUBHYO JUCHYHKIIUIO, 60JIb U
(opMupyeT XpOHHYECKYIO YCTATIOCTh. DTU MOJIEKY-
JISIPHO-KJIETOYHBIE N3MEHEHUS MOTYT OBITh MAaCIIITa-
OMpOBaHBI [0 MAPAKJIMHUYECKUX KPUTEPUEB JHa-
rHoctuku HJICT u T'TC3/. ITomumopdusm rena
MTHFR, B uactHoctu asuienu 677CT n 1298AC, Tpe-
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TPEBOBAHHNA K ITPEJOCTABJIEHUIO MATEPUAJIOB
JJIA ITYBJINKAIIMU B JOURNAL OF SIBERTAN MEDICAL SCIENCES

B Journal of Siberian Medical Sciences (maiee —
JSMS) ny6IuKyIOTCs HayYHbIe 0630pbI U CTaThH IO
MEJIUITMHCKUM HayKaM, IMOATOTOBJIEHHbBIE TI0 MaTe-
puasiaM OpWTHHAJIBHBIX HAYYHBIX HCCJIEJOBAHUU.
JSMS BBIXOAUT 4 pasa B rof,.

TpeboBaHusi, TpeAbABIIEMbIE K MIyOJTUKAIIUAM
B JSMS, chopmysiupoBaHbl ¢ yueToM TpebOoBaHUH,
MPENBABIISIEMbIX K PElleH3UPYEMbIM HAyUYHBIM H3-
JIAaHUSIM, B KOTOPBIX JIOJI’KHBI OBITH OITyOJIMKOBA-
HBI OCHOBHBbIE HAay4HbIE Pe3yJIbTAThl JIUCCEPTAITUI
Ha COWICKAaHWE YUYEHOU CTENEeHH KaHJuaaTa U JOK-
TOpa HayK.

CraTbH, OTIIpAaBJIEHHbIE aBTOPAMU B JIPyTHE W3-
JlaHUs U/UIM HalleYaTaHHbIE paHee B HUX, K OIy0-
JINKOBAaHUIO HE MTPUHUMAIOTCS.

Ilpy omnucaHWM HAYYHO-UCCIIENOBATEIHCKUX
KJIMHUYECKUX paboT ¢ IpHUBJIEYEHWEM UYeJIOBeKa
B KauecTBe OOBEKTa HMCCJIEZIOBAHUSA aBTOPBI JOJIK-
HBI YKa3aTh, COOTBETCTBOBAJIA JIU OHH MeEXKIyHa-
POAHBIM M POCCUHCKUM 3aKOHOJIATEJIBbHBIM aKTaM
0 IOPUIUYECKUX U DTUUECKUX MMPUHITUIIAX METUKO-
OUOJIOTUUECKUX UCCJIeTOBAaHUH Takoro poga. He mo-
IyCKAETCs HCIOJIb30BaHUE (PaMUJINN, WHUIAATIOB
OOJIBHBIX W HOMEPOB HcTopuil Oose3nu. Ilpu omu-
CaHUM HKCIIEPUMEHTOB Ha 3KHUBOTHBIX HEOOXOIHUMO
yKazaTh, COOTBETCTBOBAJIO JIU COJEPKAHUE U HC-
IT0JIb30BaHUE JIAOOPATOPHBIX JKUBOTHBIX ITPABHUJIAM,
MPUHSATHIM B YUPEKJIEHUH, PEKOMEHTAIUAM HaIlu-
OHAJIBHOT'O COBETA II0 HUCCJIEIOBAHUIM, HAI[HOHAJIb-
HBIM 3aKOHAM.

ABTOpCKUE ImpaBa coOJIIOIAIOTCS B COOTBETCTBUU
¢ I'paxkganckuM kojekcoM Poccutickou ®enmepariuu
(4. 4) ¥ APYTUMH JAEUCTBYIOIUMUI HOPMAaTHUBHBIMU
JIOKyMeHTaMH. ABTOPHI HECYT TOJIHYIO0 OTBETCTBEH-
HOCTb 32 COJIEp>KaHUe CTaTeH.

B penmaknuo JSMS aBTOpBI IOJIKHBI TIPEAOCTA-
BUTH:

1) 2/1eKMPOHHYI0 8epcul0d CMambvl, MOATOTOB-
JIEHHYIO B COOTBETCTBUH C TPEOOBAHUAMH K 0(pOpM-
JIEHUIO CTaTeM, N3JI0’KEHHBIMU HUXKE;

2) opu2uHa/n cmambsu B TIEYaTHOM BHU/JIE C yKa3a-
HUEeM TOPOJIa, IaThl, GaMUIUHU C TIOJIIHUCHIO Ka3KI0TO
aBTopa (Ha ImocJIe/IHeH CTpaHuIEe), BU3ou «B meyaTp»
U TOANKCHI0 (Ha TEPBOU CTPAHHUIE) 3aBEAYIOIIETO
kadeapoi NI WHOTO OJIKHOCTHOTO JIUIA OPTaHU-
3aIruy, Ha 6a3e KOTOPOH BBITIOJTHEHO HCCIIE/IOBAHUE.
ABTODBI TIPEIOCTABJSIOT CTATHU B PEIAKITAIO IUIHO
HJIH 110 TIOUTE;

3) coenacue Ha TyOJMKANUIO cTatbu B JSMS
u 00paboTKy TepCOHAJIBHBIX TaHHBIX aBTOPOB (3a-
MOJTHSIETCS KaK/IbIM aBTOpoM) (cM. Ha carite HTMY:
https://jsms.ngmu.ru/zayavlenie_jsms.doc);

4) nns cotpyauukos ®I'BOY BO HI'MY Mus-
3napaBa Poccuu (manee — HI'MY) — axcnepmHoe
3axaoveHue OTAesa KOOpAUHAIMH (eaepaTbHbIX
IporpaMM, KOHKYPCHBIX IPOEKTOB M MHHOBAI[UOH-
HOTO Pa3BUTHs YIIPaBJeHUS IO HayKe, MHHOBAIIU-
saM 1 uadopmatuzanuu HI'MY (cm. www.ngmu.ru);
JULsT CTOPOHHUX aBTOPOB — HanpaeaeHue Ha onyo-
AuxosaHue Ha GUPMEHHOM OJIaHKE OpraHU3aIluH,
Ha 6a3e KOTOPOU BBITIOJTHEHO OPUTHHAJIPHOE HAyU-
HOe HCCJIeIOBaHME, 3a IOJAMNKUCHI0O OTBETCTBEHHOIO
JOJIPKHOCTHOI'O JIMIIA.

IIPABUJIA O®OPMJIEHHU A PYKOITUCEN

1. TekcT cTaTbu HAOUPAETCS B TEKCTOBOM peJlaK-
Tope Microsoft Word, Open Office u ap., Bce moss
2 cMm, mpudt Times New Roman, kerip 12, Mex-
CTPOUYHBIN HHTEPBAJ 1,5. TekeT cTaThul HEOOXOAMMO
HampaBuTh B pefaknuio JSMS B BHJIe OTAEJIBHOTO
daiina ¢ ykazanunem ®110O nepBoro aBropa — MBa-
woB U.U. tekcr.doc. JlomyckaeTcst oTmpaBka daii-
Ji0B B popmartax doc, docx.

2. ®VIO aBTOpOB HAOWpaeTCs: CTPOUYHBIMH OYK-
BaMHU KypCHBOM Ha PYCCKOM s3bIKe. VHUIMab
noMermaoTcs nepes damuaneir apropa. [lopanok,
B KOTOpPOM OyJIyT YKa3aHbI aBTOPBI, OIIPEEAETCs
UX COBMECTHBIM pellleHUEeM.

3. Topon u HazBaHume MecT pabOTHI aBTOPOB
opopMIIAIOTCA CTPOYHBIMU OyKBaMH KypPCHBOM
Ha PyCCKOM f3bIKe.

4. CraTbs [OJDKHA COJEp:KaTh aHHOTAIHIO
Ha PYCCKOM $3bIKE. B aHHOTAIUM JIOJKHBI OBITH
U3JI0’KEeHBI 11eJIU UCCJIe/IOBaHNs, OCHOBHBIE IIpOIie-
JIlypbl, pe3yJIbTaThl OPUTMHAJIBHBIX HCCIEIOBAHUHN
¥ BBIBOABL. [1oJ1 aHHOTAIIMEHN TTOMEIaeTcs Mo/I3aro-
J0BOK «KitoueBbie c10Ba», IOCJe HEro A0 10 KO-
YEeBBIX CJIOB WJIM KOPOTKHUX (pas, KOTOpble OyayT
CITIOCOOCTBOBATh IPABUJIBHOMY HHEKCHPOBAHUIO
CTaThbU B IIOMCKOBBIX CHCTEMaxX U CHUCTeMaxX IUTH-
poBaHUs. AHHOTAIIUIO HEOOXOAUMO HAIPABUTH
B pezaknuoo JSMS BMecTe ¢ TEKCTOM CTaThU B BUJIE
otzenbHOTO daiyia ¢ ykazanuem ®1O mepBoro aB-
Topa — MBanos .1. annoranus.doc. Takske mpezo-

Journal homepage: http://jsms.ngmu.ru

163



CTaBJIAIOTCS CBEJIEHUS O KaXKI0M 13 aBTOPOB: haMu-
JINSA, UM, OTYECTBO (IIOJTHOCTBHIO HA PYCCKOM fI3bIKE
Y B TPAHCJIUTEPAIINH), yUeHbIe 3BAHUSA U YUeHas CTe-
MIeHb, JOJKHOCTh, MEeCTO PaboThl, pabounii TenedoH
U azpec 3JeKTpoHHOU mouThl (e-mail). CBemeHust
HeOoOXOAUMBI yisi 06paboTKu ImyOsnKanui B 6asze
ZAaHHBIX POCCUIICKOTO MH/IEKCA HAYYHOTO IIUTUPOBA-
HUS U JPYTUX CUCTEMAaxX IUTHPOBAHUA. AHHOTAIUS,
KJIIOUEBBIE CJIOBa, MH(poOpMarusa o6 aBTopax M Ha-
3BaHNE YUPEXKIEHUH JOJLKHBI OBITh TaK:Ke IIpenio-
CTaBJIEHBI HA AHIVIUHACKOM f3BIKE.

5. Tabuibl MOMENAIOTCA B TEKCT cTaThu. Tabu-
IIbI IOJKHBI OBITH MTPOHYMEPOBAHBI IIOCTIETIOBATETHHO
B COOTBETCTBHUU C IOPSAJKOM, B KOTOPOM OHU YIIOMU-
HAIOTCSA B TeKcTe (Harmpumep, Tabi1. 1, Tabst. 2 U T. 11.).

6. PucyHKHU BCTaBIAIOTCA B TEKCT CTAThU, a TaK-
JKe TIPeJIOCTABJIAIOTCS B BHUJIE OT/IE/IBHBIX IIPOHYMe-
poBaHHBIX ¢ailioB ¢dopmara .jpg wiu .gif ¢ paspe-
meHueM He MeHee 300 dpi. PucyHku moyKHBI OBITH
KOHTPACTHBIMU U YETKUMHU, OYKBbI, IUGPHL U CUM-
BOJIBI HA HUX JIOJI’KHBI OBITh pa3JIMYUMBbI. PucyHKa-
MU CYHTAIOTCA I'padUKy, peHTreHOrpaMMbl, GOTo-
rpaduu win Jro0bIe Apyrue rpadpudeckre 00'beKTHI.
®oTorpaduu o7el He TOKHBI OBITH Y3HABAEMBbI-
MH, JIUOO K HUM JIOJI?KHO OBITh IMPUJIOKEHO ITHCH-
MEeHHOe paspellleHre Ha UX IMyOauKamuo. Pucyaku
JTIOJKHBI OBITH MPOHYMEPOBAHbI IOCJIEIOBATETHHO
B COOTBETCTBUU C MOPSAIKOM, B KOTOPOM OHHU BIIEP-
BbI€ YIIOMUHAIOTCS B TEKCTE — PHUC. 1, PUC. 2 U T. [I.
Ioamucu pa3MeIaTcs B TEKCTE MO PUCYHKAMHU.
B mopmucax k mMukpodotorpaduaM yKasbIBaeTCs
CTETIeHb YBEeJIMYEHU U CII0CO0 OKPACKHU.

7. B TekcTe CTaThbU HCIOIB3YIOTCS CJIETYIOIINE
3aTrOJIOBKU: BBEJIEHUE, [IeJIb UCCIIEIOBAHN S, MATEPU-
aJipl U METO/BI, PE3YJIBTAThI U 00CYK/IEHNE, 3aKITIO-
YeHUe, CITUCOK JTUTEPATYPBL.

8. Hcmonb3yoTes TOJBKO CTaHAAPTHBIE OOIIe-
MIPUHSATHIE COKpaleHus (a60peBuatypsl). He mprume-
HSIOTCs COKpAIleHUsI B Ha3BaHUM CTaThbU. [OJTHBIH
TEPMUH, BMECTO KOTOPOTO BBOJIUTCS COKpAIIEHUE,
JIOJIKEH TIPeJIIIECTBOBATH [IEPBOMY HCIIOIb30BAHUIO
BTOTO COKPAIIEHUS B TEKCTE.

9. O06s13aTeIPHO HAJMYUE CIFICKA JIUTEPATYPBL.
Bubnnorpaduyeckue CChIKH B TeKCTe CTAThU Jia-
I0TCsA apabckuMu mudpaMu B KBAJPaTHBIX CKOO-
KaX, B IIOJIHOM COOTBETCTBHU C HyMepaluen CIu-
cka suTeparyphl. CCHIIIKU B TEKCTE CTAThU JIOJIKHBI
JlaBaThCsl TOCJIEIOBATEILHO 10 BO3pacTaHuUio: [1]...
[2]...[3]... u T.n. Pa3BepHyTOE OMHCAaHUE UCTOUHUKA
B CIIHMCKe JINTeparypsl npesocTtasisaioTes nmo 'OCT
7.0.5-2008. CIIHCOK JInTepaTy bl I0JI2KEH COZlepKaTh
myOJIMKAIIY 32 TTOCJIeIHUE 5 JIeT. B criicke urepa-
TYpBl Bce MH(POPMANNOHHBIE UCTOUHUKH IE€PEYrc-
JISTIOTCS B TIOPS/IKE UX ITUTUPOBAHUSA.

10. Pegakmnus JSMS Gepet Ha cebst mpucBOeHUE
KaXKI0i mybnKyeMo# crathbe HoMepa Y/IK u ocy-
IIECTBJIEHUE TIOJTHOTO IIepeBO/ia CTAThU HA aHIVIMH-
CKUU A3BIK.

11. CTaThH, HE COOTBETCTBYIOIHE YKa3aHHBIM pe-
JlakIerd TpeboOBaHUAM, K OITyOJIMKOBAHUIO HE TIPU-
HHUMAIOTCA.

IIOPAJOK PEITEH3MTPOBAHUA
PYKOIIUCEN, IPUHUMAEMBIX
AJIA ITYBJINKAIINN

1. Pykomnucu craTeil, HOCTYIIUBIINX B PEJAKIIHIO,
HAIPABJISAIOTCA IS PENEH3UPOBAHUSA UIEHAM pe-
JIAKIIOHHOTO COBETA C IEJIBI0 UX DKCIIEPTHOMU OIleH-
KU Ha IpeaMeT COOTBeTCTBHUs TpeboBaHUAM JSMS
u BrIciieii aTTecTallMOHHOW KOoMECCUU ITpu MuHU-
crepcTBe oOpasoBaHus u HayKu PO.

PerieH3eHTHI YBEIOMJIAIOTCA O TOM, UTO B LIEJISAX
obecrievueHNsI aBTOPCKUX U APYTUX HEHMMYIIECTBEH-
HBIX IIPaB IIPUCJIAHHbIE PYKOIIUCH He MOJIJIEKAT pas-
JIAINEHUI0, KOTUPOBAHUI, PACIIPOCTPpAHEHUIO. Pe-
[IEH3UPOBAHUE IIPOBOIUTCS AHOHUMHO.

ITpu oTKa3e B HATIpABJIEHUU Ha PelleH3UPOBAHLE
MIpeJICTaBJIEHHON aBTOPOM PYKOITHCH PEJIaKIvs Ha-
IIpaBJIsieT aBTOPY MOTUBHUPOBAHHBIN OTBET B BJIEK-
TPOHHOM BHJIE.

Pepaknus »KypHasia 10 NMHCHMEHHOMY 3aIlpOCy
HaIpaBJIsIeT aBTOPAM PEIEH3UU HA IOCTYIIHUBIINE
MaTepuasibl B 3JIEKTPOHHOM BHJIe. ABTOPBI 00sI3aHbI
YUecTh 3aMeYaHUs PENEH3EHTOB H BHECTH B CTaThIO
COOTBETCTBYIOIIIHE UCIIPABJIEHUS UJTU IIPEIOCTABUTH
MOTHUBHUPOBAHHBIN OTBET O HECOIVIACUHU C 3aMeYaHU-
sIMU pEelleH3€eHTa.

PemaxkmuoHHas KOJIJIETHs MPUHUMAET PelleHue
0 BO3MOXKHOCTH MYOJIMKAIIUN CTAThU UJIM OTKJIOHS-
€T ee I10 pe3yJIbTaTaM PelleH3NPOBAHHUA.

Penensun XpaHATCs B peIaKIINU JKypHAIa B Te-
YyeHUe 5 JIET C MOMEHTa Iy InKaiu.

2. Pepaknipiell He IOMTyCKAIOTCA K Iy OJIMKAT[AH:

— CTaTbU, TEMATHKA KOTOPBIX HE COOTBETCTBYET
HAayYHOMY HAIIPaBJIEHHUIO KYyPHAJIa;

— CTaThH, aBTOPHI KOTOPBIX OTKA3BIBAIOTCS OT
TEXHUYECKOH JJOpabOTKU CTaTew;

— CTaThU, aBTOPHI KOTOPHIX HE BHECIIU KOHCTPYK-
TUBHBIE 3aMeUaHUs PEIEeH3eHTa B TEKCT CTaThbU
U He IPEJI0CTaBUIIN MOTHBHUPOBAHHBIN OTBET O HECO-
[JIACHU C 3aMEYAHUSIMHU PEIleH3eHTA.

B ciryyae OTKJIOHEHU S CTaThH PEJAKIINSA HATIPaB-
JISIET aBTOPY MOTHUBHPOBAHHBIA OTKa3. Pemakius
JSMS He XpaHUT PYKOIUCH, HE IPUHATHIE K IT€YaTHU.
Pykonucu, nmpuHATHIe K IMyOJIUKaNu, HE BO3BpA-
IAI0TCA.
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