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«Poccuiicknii skypHaa racTpoIHTEPOJIOTIH, TeIlaTOJOTHI, KOJOIPOKTOJOTHIY> SIB-
Jsietcsl opUIMaTbHbBIM HAaydyHbIM u3AaHueM OOIIEPOCCUCKOI OOIIECTBEHHO Opra-
Hu3amn «Poccuiickasi TacTpOIHTEPOIOTHYECKast accorualmsi». MupopMaiuio o ie-
J1ax, crpykrype u pearenpnoctu PI'A cM. na caiite www.gastro.ru.

[TaptHepamu «Poccuiickoro sxypHaja TacTPO3HTEPOJOTUH, TelaToJOTUH, KO-
JIOIIpOKTOIoruny sBjsiiorcss O61iepoccuiickas o6lecTBeHHas opranu3aius «Poc-
cuiickoe o6uecTtso mo maydenuio nedenn» (POIINIL; https://rsls.ru) u Hayu-
HOE COOOIIECTBO MO COAENCTBUIO KINHUYECKOMY M3YYEHHWI0 MUKPOOMOMA YeIoBeKa
(HCOMM; https://merbm.com).

[Tenp «Poccwiickoro sKypHaja TaCTPOSHTEPOJIOTHH, TelaToJOTHH, KOJOIPOKTOIO-
> — O0OECIIEYNTh YnuTaTeNell akTyaJlbHON U JOCTOBEPHOI nHMOPMaIeil B 06JacTi
racTPOHTEPOJIOTHH, TENaTOJOTNH, KOJOIMPOKTOJOTUH, & TaKXKe CMEKHDIX KJIMHUYe-
CKUX U (PyHJAMEHTAJIbHBIX AUCIUILUINH. sKypHas paccuuTaH He TOJIbKO Ha CIIEIH-
AJIMCTOB-TACTPOIHTEPOJIOTOB, A6OMUHATIBHBIX XHPYPIOB, KOJOIPOKTOJIOTOB, Bpayeii-
9H/IOCKOMKCTOB, HO W TEPAIeBTOB, TeAaTpoB, Bpaueil obiieil mpaktuku. OG30pbI,
OPUTHHAJIbHBIE WCCIEIOBAHNS, KIMHIYECKIE HAOMIOMAEHNS TIPE/ICTABIISIOT HOBEHTIINE
JOCTHZKEHMS TaCTPOIHTEPOJIOTUN W TIPAKTUYECKUI OIBIT JUATHOCTUKU U JICUEHUS 3a-
6OJIEBAHWI JKEJTyIOYHO-KUIIEYHOTO TPAKTA, TIEYEHU U TO/KETYI0YHOH JKeTe3bl.

Henp «Poccuiickoro sxypHaja racTPOIHTEPOJIOTUN, TEMATOJOTUN, KOJOIPOKTOIO-
rUi» — MPEIOCTABUTH BpauaM OObEKTHBHBIE HCTOYHUKY MH(MOPMAIMN JJIsS HEIIPEPHIB-
HOTO MOCJIEIUIIIOMHOTO 06pa3oBaHusi, B TOM 4ncJ/e Oarogaps mapraepctBy ¢ Hammo-
HAJIBHOI MIKOJIOH ractposnTeposiornn, rematoiornn PTA (www.gastrohep.ru).

«Poccuiicknii KypHaJa TacTPOIHTEPOJIOTHH, TeNaTOJOTHH, KOJOIPOKTOJIOTANS
myOIUKYyeT I O3HAKOMJIEHHMS MIMPOKOW MeAMIMHCKON ayantopun KimHuveckue
pexoMmenmaun Poccuiickoil TacTpOIHTEPOIOTHYECKON acCOIMAlUN M0 BEeIeHUIO Ia-
IMEHTOB C PA3JIMYHBIMU 3260/I€BAaHUSIMU OPTAaHOB NHUIEBAPEHNs, pa3pabaTbiBaeMble
moJ1 aruioil MuHucTepeTBa 31paBooxpanenusi Poccun.

«Poccuticknii )xypHaJa TaCTPOIHTEPOJIOTHH, TEMAaTOJIOTHH, KOJOIPOKTOJIOTAN> W3-
JIaeTCsT Ha PYCCKOM sI3bIKe W TIpeHa3HavyeH /i Bpaveil B Poccuiickoit Denepannn,
crpanax CHI u Bo BceM Mmpe. MbI mepeBOANM HA AHTJAUNHCKUN S3BIK HE TOJbBKO
abCTPaKThl, HO W Cco/lepKaHue TabJauI] U PUCyHKOB. yKypHas npuHuMaer K my6Jin-
Kallu¥ PYKOIIUCH, [IPUCJIAHHbIe HA aHTJIMIICKOM $I3blIKe, U MbI IJIAHUPYEM YBEJIUYUTD
YUCJ0 MyOTMKAIUI HA AHTJUICKOM SI3bIKE JIJISI IPUBJICYEHUS MEKIYHAPOIHON Me-
JIMIITHCKON YMTATeTbCKON ayAnTOPHH.
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MoaenArpoBaHUE 3A0POBbA — UHHOBAIIMOHHAA
oOpa3oBaTeAbHAd IIpOorpaMMa Ae4eOHOT'O AeAd

M.M. JlurBunosa*, M.C. Xamuayauna, T.M. Jluteunosa, [0.A. Jlyroxuna, E.H. /lyanuk,
H.B. RKupeesa, K.B. Usamkun, b.A. Bonenb

DIAOY BO <Ilepsviti Mockosckuii zocydapcmeennviii meduyunckuil ynueepcumem um. .M. Ceuenosas Munucmepcmea
3dpasooxpanenus Poccuiickou ®edepayuu ( Ceuenoscrxuil Ynusepcumem), Mockea, Poccutickas Dedepayus

Llenb: npeactaBuTb MPUHLMMbLI MOCTPOEHUS U OTANYUTESIbHBIE OCOBEHHOCTN MHHOBALMOHHOV 06pa3oBaTeNIbHOM
nporpamMmmbl Mo crneumansHocTu «JleyebHoe aeno» (npoduns «MoaenMpoBaHve 340P0Bbs»), HANPABIEHHOW Ha Ne-
pPEOPUEHTALMIO MOArOTOBKM BPpaYeli Ha MPOaKTUBHOE COXPaHEHME 300P0BbS U NPOdUNakTUKy 3a6oneBaHnii.
OcHoBHble nonoxeHusa. MNpodunb «<MogenvpoBaHve 300p0Bbs» Obln BHeapeH B 2023 r. B Ce4eHOBCKOM YHU-
BEPCUTETE B OTBET Ha HEOOXOAMMOCTb CMECTUTL (DOKYC PabOThl Bpaya C JIEYEHUS YKE MMEIOLLMXCSH 3a00neBaHNi
Ha 3addeKTUBHOE NPeoTBPALLEHNE PA3BUTUSA NATONOMMYECKNX COCTOSAHUI Y YenoBeka. ATOT NOAX04 COOTBETCTBY-
€T rmobasibHOW CTpaTernm 34paBoOXPaHEHWS, HaNpaBleHHOM Ha NOAAEPXaHNE 300P0Bbsl HACENIEHUS 1 YBENMYE-
HWE NPOAOSIKUTENBHOCTU XMU3HW, CBOOOAHOM OT XpOHMYeckux 3aboneBaHuii. Mporpamma npu3saHa obecneynTb
CTYLEHTOB MOJIHbIM KOMIMIEKCOM HEODOXOANMbIX KOMMNETEHLUMI /11 COXPAHEHUS 3[0,0POBbs NALMEHTOB 1 00LLECTBA
C UCMONb30BaHMEM HOBEWLUNX AOCTUXEHUI MEOULIMHCKON HAayKN U TEXHONOTMA. OTANYUTENBHBIMU OCOOEHHOCTS-
MW OaHHOW 06pa3oBaTeNibHOM MOLENN ABASIOTCS MEXANCLMMNIVHAPHbLIE MOAYIN, CTPYKTYPYPOBAHHBLIE MO OpraH-
HO-CUCTEMHOMY MPUHLMMY C MPUMEHEHVEM CNNPAJSIbHOrO NOAX04a U MPUHLMMNOB NPO6IEMHO-0PUEHTMPOBAHHOIO
00y4eHUs, paHHEE NOrpyXeHNE CTYOEHTOB B KIIMHUNYECKYIO MPAKTUKY C MEPBOrO Kypca, a Takxke TpaHCHsunus nepe-
[OBbIX HAYYHbIX 3HAHUI B YHEOHLIN NPOLLECC Yepes NlabopaTopHble NPaKTUKyMbl. Ha cTapLumx Kypcax TpaekTopus
00yYeHUsa NHONBUAYaNN3NPYETCS 1 obyyaloLLmecs NpruobpeTatoT ynpaBieHYeckme KOMNETEHLMM B cepe 34paBo-
OXPaHEHVs, MPOXOAsa NPAKTUKY B deaepanbHbIX U PErMOHASIbHBIX MEOULIMHCKNX OpraHn3daumsax. Ce4eHOBCKUIM YHU-
BEPCUTET CTan NepBbiM By30oM B Poccuun, peanvsoBaBLUMM NOA0OHYI0 MHTErPYPOBAHHYKO NPOrpaMmMy Ha OCHOBE
MEXANCLUNMINHAPHBIX MOLYNEN.

BakntoueHmne. ObpazoBaTesnibHas nporpamma «MoaenmpoBaHne 300pP0BbsS» ABNSETCS 3HAYNTENbHBLIM LLIArOM Bre-
pen B MoAepHU3aumm MeANLMHCKOro 06pasoBaHns C YropoM Ha NpodunakTuyeckyo meguumHy. JJaHHas Moaens
MO3BOJISET NOArOTOBUTbL HOBOE MOKOJIEHVE BPayelr, OPUEHTUPOBAHHBLIX HA COXPAHEHME 300PO0BbS KaK OTAENbHbIX
naumeHToB, Tak U 06LLECTBA B LLENIOM, W NPEACTaBNSeT UHTEPEC ANS NpenoaaBatenein u agMMHUCTPaLUN MEONLNH-
CKMX BY30B, CTPEMSLLUMXCS COBEPLLUEHCTBOBATL 0OPa30BaTe/bHbIE MPOrpaMMbl B COOTBETCTBUN C COBPEMEHHBLIMU
BbI30BaMW MMPOBOr0 34PABOOXPAHEHNS.

KniouyeBble cnoBa: MoOAENMPOBaHVE 340POBbS, MEXANCUMIIIIMHAPHBLIA MOAYSb, NPOBIEMHO-0PUEHTUPOBAHHOE
00y4eHne, OPraHHO-CUCTEMHbIV NPUHLUMN, e4ebHoe Aeno, MHHOBaLMOHHAs obpa3oBaTesibHas NporpaMmma
KoHdnukT HTEepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ana uutupoBanus: JintesmuHosa M.M., XammnaynuHa M.C., JiutenHosa T.M., JlytoxmHa tO.A., AyoHnk E.H., Kupeesa H.B., ViBawwikuH K.B.,
Bonenb B.A. MogenvpoBaHme 300p0Bbsi — MHHOBALMOHHAA 06pa3oBaTesibHas nporpaMmMa eqedHoro aena. POCCUINCKNI XypHan ra-
CTPO3HTEPONOrNK, renatonornm, kononpoktonornn. 2025;35(2):7-17. https://doi.org/10.22416/1382-4376-2025-35-2-7-17

Health Modeling — An Innovative Educational Program

for the General Medicine Specialty

Maria M. Litvinova*, Marianna S. Khamidulina, Tatiana M. Litvinova, Yulia A. Lutokhina, Elena N. Dudnik,
Natalia V. Kireeva, Konstantin V. lvashkin, Beatrice A. Volel

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

Aim: to present the principles and distinctive features of the innovative educational program “Health Model-
ing” for the General Medicine specialty, aimed at refocusing medical training toward proactive health preservation
and disease prevention.

Key points. The “Health Modeling” profile was introduced in 2023 at Sechenov University in response to the need
to shift the focus of physicians’ work from treating existing diseases to effectively preventing the development of pa-
thologies. This approach aligns with the global healthcare strategy of maintaining population health and increasing
the duration of healthy life. The program seeks to equip students with a comprehensive set of competencies for pre-
serving patient and public health using the latest advances in medical science and technology. Distinctive features
of the curriculum include interdisciplinary modules structured by organ systems and a spiral progression of content,
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early immersion of students into clinical practice from the first year, and the translation of cutting-edge scientific
knowledge into education through hands-on laboratory practicums. In the senior years, the learning trajectory is in-
dividualized, and students acquire healthcare management skills through internships in federal and regional health-
care institutions. Sechenov University is the first in Russia to implement such an integrated, organ system-based
curriculum within the General Medicine specialty.

Conclusion. The “Health Modeling” educational program represents a significant step forward in modernizing med-
ical education with an emphasis on preventive care. This model prepares a new generation of physicians oriented
toward health preservation at both individual and population levels and should be of interest to medical educators
and administrators seeking to update training programs in line with contemporary global health challenges.
Keywords: health modeling, interdisciplinary module, problem-based learning, organ-system principle, general
medicine, innovative educational program
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Bseaeunne

Ha mporsskeHnn MHOTHX JieT MeaurHa (oxycu-
poBajach Ha JedeHun GoJie3Hell, yCTpaHEeHUH CHMII-
TOMOB ¥ 6Gopble ¢ y:Ke CYHIeCTBYOIMMUMHU 3a60JeBa-
nugmu [1]. Ognako B 1oc/enue TOAbI TTPOU3OIILIA
3HauNTeJbHAs TpaHcdopMalms B HapajurMe MHpPO-
BOrO 3/IpAaBOOXPaHEHusi, MOJpasyMeBaioiias Heo6Xo-
JIMMOCTh MaKCUMAJbHO 3(PdEKTUBHOTO COXpaHeHUS
3/0POBbsI YeJIOBEKA IIOCPE/ICTBOM IIPEIOTBPAIEHNUsT
Pa3BUTHS MATOJOTHYECKUX cocTostHuil. K coskamenuio,
B Poccnu marmeHTbl CTAJKUBAIOTCS C BO3PACT3ABHCH-
MBIMU 32a00JIEBAaHUSAME, TAaKUMU KaK CEPAEYHO-COCY-
JIICTAsT MATOJIOTHsI, CaXapHblil [uaGeT U OHKOJIOrHYe-
ckue 60JIe3HHU, B cpeHeM B Bo3pacTe 63 JeT, Tropas/o
pambliie, yeM B Apyrux crpanax mupa [2, 3]. [lannas
TEeHJEeHIUS TpeOyeT HEOTJOXKHBIX Mep, HarpaBJeH-
HBIX Ha pasBuTHE NPOPUIAKTUYECKOI IepCOHATH-
3UPOBAHHON MEJUIMHBI W COBEPIICHCTBOBAHWE CH-
CTEMbI 3/IpaBOOXPaHeHus B IieqoM. B cBg3u ¢ 9TUM
B Poccniickoit @epepannyt aKTUBHO PeaSn3y0TCs
rOCyapCTBEHHbIE TIPOTPAMMbI, CTpPATErHYeCKUMU
I[eIIMH KOTOPBIX SBJSIOTCS MPO(IIaKTHKA 3a60.1e-
BaHMii, MpoIaranjia 3/0poBOro o6pasa >KU3HH, T0JI-
Jep’KKa aKTUBHOTO JIOTOJIETHS W OXPaHa 3/[0POBbs
HacejeHud B 1eaoM [4—7].

OG6o3HaueHHDbIE W3MEHEHUs TPUHIMIOB pPalbOThI
CHCTEMBI 3/[DAaBOOXPAHeHust CTaBsaT 1epe] chepoil Me-
JUIMHCKOTO 06pa3oBaHUs Ba)kHYIO 3ajaqy — obec-
[EeYNTh PBIHOK TPY/Ja CIEIMAJNCTAMU HOBOTO MOKO-
JIEHUS, CHOCOOHBIMU  9(P(PEKTUBHO TOAEPKUBATD
3/I0pPOBbE KaK HA yPOBHE OT/EJbHbBIX IAINEHTOB, TaK
1 Ha MOMYJSINOHHOM ypoBHe. [lyisg aToro Heo6xo/1u-
Mbl KOMILTEKCHOE TIOHUMAaHUE BCEX IPOIECCOB, IPO-
UCXOSANIMNX B OpPraHu3Me 4YeJIOBeKa Ha CaMbIX pas-
HBIX YPOBHSIX, yMeHHe 0600Iarth M aHATHM3UPOBATDH

MyJbTH(OPMATHDBIE JaHHBIE MO0 COCTOSHUIO 3/[0POBbS
MalMeHToOB, a TaKKe NpPUMeHeHWe COBPEMEHHBIX JI0-
CTIDKEHWH MeINITMHCKON HAYKN M TeXHUKH.

CeueHOBCKMIT YHUBEPCUTET TPAJAUIIMOHHO 3aHUMA-
eT JUANpYIollee TOJOKeHNe N0 BHEAPEHWI0 WHHOBA-
IIHOHHBIX pelieHnii B chepe MeAUITMHCKOTO 06pa3oBa-
Hug B Poccun. Ilporpamma passutusi YHUBEpcHUTeTa
MpejroaraeT co3jaHue MOJIEN NCCIeI0BATEThCKO-
TO MEJWIIMHCKOTO YHWBEpPCHTeTa MHPOBOTO YPOBHS,
He uMeroneil ananoroB B Poccun. ¥Ycnemnag peasn-
3aIMs ATOHM 3ajjaun TpeOyeT Tepexoja K HOBOH Ta-
pajurMe MeIWIMHCKOTO 06pa3oBaHusi, OCHOBAHHO
Ha YKPEIJIEHUN MEXK/UCIUIIITHAPHBIX CBsi3eil 1 (hop-
MUPOBAHUU UCCJIE/I0BATETHCKOTO MBIIILJIEHUST Y 00yda-
fommxcs [8].

Bce ato siersnio B ocHoBy cozfanus MnnosaimoHHoi
o6pas3oBaTesibHON  MpOTpaMMbl  JiedeGHOTO  jleJia
no npodumio «MojiesmpoBanue 3/0pOBbsI», KOTO-
past Oblja 3amyleHa B KayecTBEe MUJIOTHOTO TPOEKTa
B CeueHOBCKOM YHUBEPCHUTETE.

CTout OTIeabHO OTMETUTD, YTO B paMKaxX JaHHON
o6paszoBaTesibHOI TIporpamMMbl  Briepbie B Poccun
peasn30BaH WHTETPUPOBAHHBIN OPTaHHO-CUCTEMHBIT
NpUHIMN TIpernojiaBanus. Takoit moaxo B o0yueHun
¢oxycupyercss Ha B3aUMOCBS3M (PYyHIAMEHTATbHBIX
U KJIMHWUYECKUX JIUCIUIINH B TIpejiesiaX U3yuyeHus
Pa3JUYHBIX CHCTEM OpPTaHW3Ma B MEXKIUCIIUTLIITHAP-
HBIX MOJYJSX W 00JaaeT IEeJbIM PSJIOM TPEuMy-
IECTB TI0 CPABHEHWIO C TPAJAUITMOHHBIM MEIUITUTHCKUAM
o6pa3oBaHneM, OCHOBAHHOM Ha II0CJe/[0BATETHHOM
U3YYEHUU OTAENbHBIX TpeaMeToB [9—12].

Huske onucanbl OCHOBHbIE TIPUHITUIIBI TOCTPOEHUS
WHHOBAIMOHHOI 06pa3oBaTeIbHOI IPOrPaMMbI Jieuel-
HOTO Jiesia o npoduinio «MojiesupoBanue 3/J0POBbsI».

! B Ykase IIpesugenta Poccniickoiit @egepannu or 21.07.2020 Ne 474 «O HanumoHaJIbHBIX IeIaxX passurus Poccmiickoit Mezpepa-

mn Ha nieprof; 1o 2030 rogas MOCTAaBIEHbI 33U 10 YBEJIMUYEHNIO OKI[aeMOll MPOIO/KNTETbHOCT! XKU3HU 10 78 JIeT, TOBbIIIe-
HUIO MPOJIO/LKNTENTbHOCT! 3/10POBOIi sKN3HK 10 67 J1eT, co3aHnio YCJIOBHI [ yBeJMIeHNs 0N TPaK/aH, BeIyINX 3/[0POBbIit
o6pa3 >KI3HM, (POPMUPOBAHNIO CHCTEMbI MOTHBAIINH TPAXKAAH K 3/0POBOMY 00pasy *KM3HHI M pa3paGoTKe TIPOTPAMMbI CHCTEeMHOI
MO/IEPKKI KauecTBa JKI3HN CTapIero MOKOTeHNs.
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u3saiin o6pa3oBaTe IbHOI POrpaMMbl

M exxducuunaunapusie Mooyau

B orimune ot TpaaMIMOHHOI MOeNN IMpenojaBa-
HUSI Ha JIOKJUHWYECKUX Kadenpax, KoTopasi 0ObIYHO
UCTIOTb3YETCS B MEAMIIMHCKOM 06Pa30BaHUU B Hallei
cTpane, mporpamma npoduias «MojernpoBaHue 3/0-
POBDBST» MOCTPOEHA TI0 MHTETPUPOBAHHOMY MO/YJIHHO-
My npuHIUIY. Kaskablii MOIysIb SBISETCS MEK/INC-
HUIJINHAPHBIM, [03TOMY B HEM 3a/IeliCTBOBAH PsJl
06pa3oBaTeNbHbIX U Ja00OPATOPHBIX TO/IpA3IeaeHIH
yuusepcutera. OOyueHue CTYIEHTOB Ha OCHOBE Op-
raHoO-CHCTEMHOTO TOAXO0/a MPE/AIoaraeT pasjeieHne
MPOrpaMMbl Ha MOJYJIU, KaXKIbli U3 KOTOPBIX TIO-
CBSIEH OT/EJbHOI cucreMe opranusma. B reuenue
MEePBBIX TpeX JeT o0ydeHWs B mporpamme Tpouiis
«MogesnpoBanue 370pOBbS» TPEAYCMOTPEHO H3yue-
HUE JIeCSATH CHCTEM OpraHu3Ma 10 MOIYJbHOMY NpPHH-
IUITY: CHUCTeMa KPOBETBOPEHUS, MMMYHHAs CHCTEMa,
OTIOPHO-/IBUTATEJIbHBIN alapaT U KOXKHbIE MOKPOBBI,
CEep/IeYHO-COCYIUCTasl CUCTEMA, JIbIXaTeTbHasl CICTEMA,
MUIIEBAPUTEIbHAST CUCTEMA, HEPBHASI CHCTEMa M Opra-
HBI YYBCTB, MOYEBBIIETUTEIbHAS CUCTEMA, DH/IOKPUH-
Hasl CUCTEMa, PENPOJyKTUBHAS CHCTEMA.

Jlis ycrmentHoro OCBOEHWSI Marepuwaia IO CHCTe-
MaM OPTaHOB B MEPBOM ceMecTpe TepBOTO Kypca o6y-
4YeHHS B MpOrpaMMe TPEAYCMOTPEHO TIPOXOKIEeHUe
JIBYX MEX/UCIUITMHAPHBIX MoayJell — «OcHOBbI
CUCTEeMHOTO ToJx0fa» 1 «OcHOBBI (DyHIAMEHTATHHON

MEJIUIUHBI>, — KOTOPble HEOOXOIUMBI JIJIST TOJTY-
yeHus1 cTy/ieHTamMu 6Ga30BbIX 3HAHUN 10 psaay QyH-
JIAMEHTAJTbHBIX JIUCIUTIJINH ¢  OCBOEHUWEM YHUBEp-
CaJbHBIX U OOHIENPO(PECCUOHATBHBIX KOMIIETEHIIUI.
[Iporpamma mepBBIX ABYX BBOJIHBIX MOJYyJeH BKJIIO-
4yaeT B ceO6s1 OCHOBBI JATHHCKOTO S3bIKA, HOPMAJIbHOM
(usuosornm, ruCTONOTUN, MATOJOTHYECKON AaHATOMUH,
natodusnosornu, MUKpoOHoIorun, Ouoxumnu, dap-
MaKOJOTUN ¥ MEJIUIUHCKON TeHeTHKH.

[lnst obGecrieuenst BocpusiTusi paGoThl OPraHu3Ma
KaK eIMHOTO 11eJIOTO, 10cJe OCBOEHUS MOJYJIeil 1o OT-
JIeJTHHBIM CHCTEMaM OPTAaHOB MPEyCMOTPEHO TTPOXOXK-
JleHe 3aKJII0YUTETBHOTO MEKAMCIUTIIMHAPHOTO MO-
IyJs TOJ, HAa3BaHMEM <«HHTErpalus CcucreMs. ITOT
MO/IyJIb TI03BOJISET CTY/JICHTaM PAaCHIUPUTH MPECTaB-
JIEHWEe O B3aMMOCBSI3M PA3JUYHBIX CHCTEM OpPTraHu3Ma
6Jslarofiapsi U3y4eHUIO MOJUOPTAHHOTO U TOJUCHCTEM-
HOTO XapakTepa MOPaKeHHs MPU Pa3JTMYHBIX 3a00Jie-
BaHUSAX, a TAKXKe YrJIyOUTHhCS B MOHUMAHUE TPOOJIEMbI
KOMODPOU/HBIX COCTOSTHUN U BJIMSHHUS HAa OPraHU3M
Ye0BEKa PA3JTMYHBIX 9K30T€HHBIX U COIMO-TICHXOJO-
ruyecknX (pakToOpoB PUCKA B paMKax OHOICHXOCOIH-
AJIbHON Mojiesn pa3BUTHS Matosorun vesoneka [13].

B pamMkax Kax0ro MEXIUCIUTITTHAPHOTO MOJLY IS
MO CHCTEMaM OPTaHOB CTY/EHTBI M3y4YaloT aHATOMUIO,
THCTOJIOTHIO, (PU3HOJOTHIO, MATO(U3UONOTHIO, TATO-
JIOTHIO, MEIUIUHCKYIO TeHETUKY, GUOXUMUIO, OCHOBDBI
JINATHOCTUKK U TIPUHITUIIBI JIeYeHUsT Hanbojree 4acTbixX

CeHTabpb Oktabpb Hoabpb  [ekabpb  fAHBapb despanb Mapt Anpenb Mait WMionb  Wionb  Asryct
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Pucynox 1. Cxema yue6HOro miana 1—6-ro ceMecTpoB 00yueHUs] MHHOBAIIMOHHON 00Pa30BATEIbHON MTPOTPAMMbI Jieuet-

Hoe JieJio 110 ipoduio «MojieTmpoBaHne 3/10POBbsT»

Figure 1. Scheme of the curriculum for semesters 1—6 of the innovative educational program General Medicine

in the Health Modeling profile
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MPT/KT, Y31

Pucynox 2. [IpuMep MeXAUCIUIVIMHAPHOTO MOJYJIS IO THUIIEBAPUTENbHOI crcteMe

Figure 2. Example of an interdisciplinary module on the digestive system

3a6osieBaHNil JTAHHOU cucTeMbl opraHoB. Ha pucyn-
Ke 2 TpEeACTaBI€H IPHMEDP MOCTPOEHUS MEKIUCIIU-
MJTMHAPHOTO MOJYJISI TIO THIEeBapUTETHbHON cucreme,
B KOTOPOM 33/IeiiCTBOBAaHO GoJiee JeCSITH Pa3JIUUHBIX
MO/Ipa3/leIeHNil YHUBEPCUTETA.

[TocTpoenue KaskJoro MOJAYJISL HPELyCMaTPUBAET
«TOPUBOHTAJIBHYIO> U <«BEPTUKAJIBHYI0» WHTErPAIUIO
3HAHUI TIPU WM3YyYEHUU CHUCTEMBI OPraHOB, YTO IIO-
3BOJIIET PA3BUBATD CHCTEMHOE ¥ MEXKIUCIUILINHAP-
Hoe MbluieHne y cryaentos (puc. 3). BepruxambHast
MHTErpanus Mo/pasyMeBaeT MOCAe0BATEbHOE TIPO-
JBIKEeHHe Ipoliecca o0ydeHusi oT OHOMEIMIINHCKIX
HayK K KJIWHUYECKUM, a TOPU3OHTAJIbHAS WHTETpa-
st — u3ydenue pabOTbI CUCTEMbBI OPTAaHOB OT HOP-
MbI 10 marosorun [14]. Takoit mogxox obecreynBaer
U3yYeHHe CHCTeM OpraHm3Ma HAa Pa3HBIX YPOBHSIX
OT MOJIEKYJISIPHO-TEHETHYECKOTO 4Yepe3 dMOpHoreHe3
K KJIETOYHOMY, OPTaHHOMY ¥ CHCTEMHOMY BOCIIPHS-
THIO MaTepuaja B HOpMe U matoJiornu. BeprukasbHas
UHTETpalus YCHJIUBAET CBSI3b MEXAY JOKJIMHUYE-
CKUMN ¥ KJIWHWYecKMMu 3Hanusgmu [14]. OGyuenue
Ha JIOKJUHUYeCKUX Kadeapax cTaHoButcs 6osee co-
CPeIOTOYEHHBIM Ha KJIMHWYECKOW TpaKTHKe, a 00y-
YeHre Ha KJIMHUYeCKNX Kadejpax CTaHOBUTCST 6oJiee
CTPYKTYPHPOBAaHHBIM U omnupaercd Ha (yHIaMeH-
TaJbHbIe KJIMHUKO-OPUEHTHPOBAHHDIE JIMCIUILIHHDI
mMoayJsist [14]. 3a cyer aroro oOydeHHe TIO MEK/UC-
IUIJINHAPHBIM MOJIYJIsIM crioco6CTBYeT 6oJibliieii BO-
BJIEYEHHOCTH CTYZIEHTOB B 00Pa30BaTEJNbHBII MPOIECC.

Cnupaavholit npunyun opeanu3avuu

o06pa3zoeamenvHol npozpammol

CrnupaspHBIll TPUHIAI OpraHu3aimi  o6pa3oBa-
TEeJIbHO IIPOrpaMMbl, IIPeyCMaTPUBAIONINN B paMKax
BEPTUKAJbHON WHTErPAIMU  MOCTENEHHOEe YCJIOXKHe-
HHUe U yrayOseHue 3HaHUI OT Kypca K Kypcy, uMeer
riay6oKue KOPHU B HMCTOPUM MEIUITMHCKOTO 06paso-
BaHus. Brepsble 3TOT NPUHIUI OblI OCO3HAHHO IIPH-
MerHeH B XIX B., Korja MeIMIIMHCKHUE IIKOJIbI CTAJNA
Hepexo/UThb OT Y3KOCIEIUATU3UPOBAHHOTO 00y4YeHUs
K OoJiee KoMIieKCHOMY moaxomy [15]. CrnupanbHbrit
IPUHIHI TT03BOJIsIeT 6oJiee 3(DPEKTUBHO BBOJUTD CTY-
JICHTOB B MWD MEIUIINHBI, ITIOCTENIEHHO PACKPBIBAs
nepel HUMU CJIOSKHOCTb ¥ MHOTOTPAHHOCTb MeUIMH-
CKOIl HayKW. B COBpeMeHHON cucTeMe MeInINnHCKOTO
06pa30BaHNs CIUPAJIBHBIN TIPUHIINI SIBJISIETCST OCHO-
BOTIOJIATAIONINM, TO3BOJISAS CTYJEHTaM 3aKpervisTh
n yray6JsaTh CBOM 3HAHUS OT Kypca K Kypcy, dopMu-
Py TIeJIOCTHOE TPe/ICTaBIeHNnEe O MEJUIMHCKOM HayKe
u npakruke [16].

B o6pasoBarenproii mporpamme mpoduis «Mo-
JleIUpOBaHKe 3/l0POBbs» CIIMPAJIbHBIA IPUHIUI pe-
amuayer ce6s, B TOM 4YHCJe, B BHJE BO3BpAIEHUS
K OCBOEHUIO KJIMHUYECKUX AUCHUILIMH, IIPUBA3AHHBIX
K MATOJIOTHU KOHKPETHOI CHCTEMBbI OPTaHOB, Ha Gosee
MO3HUX Kypcax oOydenus. Tak, Harpumep, B MOJY-
ge «[InmeBaputesnbHast cucreMa», KOTOPBI M3ydaeT-
cd CTyJleHTaMi Ha PaHHMX Kypcax, oOyualomuecs Io-
CTHUTAIOT TIPUHIUIBI PAGOTBHI KETYOYHO-KUIIEYHOTO
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KnuHunyeckue kapegpbl

BEPTUKaNbHAR MHTErpaLus

aHaTomMus

FACTONOruA

BuomepguuunHckue kadpeapbl

aMpuoreHes

HOpMansHas puanonorua

MELMUMHCKEA reHeTnka
pereHepaTMsHan MeAMLUHE
dapmakonorus
KNMHUYeckan kadenpa B paMkax cucTems*
nponefesTuka
NaronorMyeckan aHaToMua
naronoru4eckas Gu3nonorua

BUONOrnYECKan XMMUA

W

5 [atonorus

Hopma

FOPW30HTANBHEA WHTErPaUnaA

Pucynox 3. BeprukanbHagd U TOPU3OHTAJIbHAs WHTETpPAIUd B paMKaX CUCTEMbl OPTaHOB,

* — KasK/JOU cucreme co-

OTBETCTBYET KJMHUYecKass kadeapa: HampuMep, Npu udydennn Moaynsi «IlumeBapurtenbHas cucreMa» B IPOTPaAMMY
uHTerpupyercs kadepa mponeeBTUKY BHYTPEHHUX GoJie3Hell, TaCTPOIHTEPOJOTUN U TeNaTOJOTUI

Figure 3. Vertical and horizontal integration within the organ system; * — each system corresponds to a clinical
department: for example, when studying the module “Digestive system”, the Department of Propaedeutics of In-
ternal Diseases, Gastroenterology and Hepatology is integrated into the program

TPaKTa B HOPME U MATOJIOTUH HA PA3HBIX YPOBHSIX €ro
opranu3anuu 1 (QYHKINOHUPOBAHUS, a TAK)Ke MOJIy-
YaloT MepBOe NpeJCTaBJIeHnEe O TOM, Kakue Hanbosee
YacThle IIATOJOTUHU, 3ATPATUBAIOININE MUIEBAPUTEH-
HYIO CHCTEMY, BCTPEUAIOTCS B MEIUITMHCKOIT TPAKTHKE,
3HAKOMSITCS C IPUHIUIIAME JIeYeHUsT U TPODUITAKTHKE
atux Gosesneii. Ha Gosiee mo3aaux Kypcax o0ydeHust
CTYJIeHTbI BHOBb BO3BPAIIAIOTCS K IATOJOTUH IHIEBA-
PHUTEbHOIT cucTeMbl, uaydas pasHooOpasHble 3a60.1e-
BaHWS 5TOI CHCTEMbI OPraHOB Ha GoJsiee yriayGJeHHOM
YPOBHE B PaMKaX 2JIEKTHBHBIX JANCIIUILINH 110 TaCTPOIH-
TEPOJIOTUYECKOMY HAIpaBJeHuio. Bosiee Toro, Ha 9TOM
aTare y CTyZIEHTOB TIOSIBJISIETCS BBIOOD MH/MBU/LY ATbHOI
06pa3oBaTebHON TPAEKTOPUH, TJ€ OHH MOTYT U3Y4UTb
JaHHyI0 Npo6JieMy JI60 C TepaleBTUYECKOIl TOUKU 3pe-
nua («TepameBTmdecKass TaCTPOSHTEPOJIOTHU»), GO
C TOYKU 3DEHUS] XUPYPrUYeCKOll MOMOIIN JaHHOH Ka-
teropun GosbHbIX («Xupyprusi 3a60eBaHUN JKemy104-
HO-KHMINEYHOTO TpakTa»). Takas WHAMBULYaIU3AIMSA
00pa3oBaTeJIbHOI TPAEKTOPUN HA CTAPIINX Kypcax o00y-
YeHMsI OCHOBAHA HA KOMIIETEHTHOCTHOM IIO/IXO/le U Jie-
MOHCTPHPYET HOBbIIIEHIE KOHKYPEHTOCIIOCOOHOCTH BBI-
IIyCKHUKOB 06pa30BaTe/ibHbIX IporpaMM CeueHOBCKOTO
Yuusepcurera [17].

Pannee nozpy:xenue 8 KAUHUUECKYIO NPAKIMUKY

C pasBuTHeM CHUMYJSIIMOHHOTO OGOPY/IOBAHUS
M3 MEJIMIIMHCKOrO 00pa30BaHUs BCe Yallle YXOIHUT
KOMITOHEHT PEeATbHOTO B3AMMOENCTBUSI C ITAIHEHTOM

B YCJIOBUSIX KJIWHUKHU. B 1mporpamme «MojiennpoBanue
37I0POBbsI» OT/IEJIbHbIE DJIEMEHTBI KaXK/I0T0 MEXK/IUCIU-
IJITHAPHOTO MOJIYJIS TI0 CUCTEMaM OPTAHOB MPOXOJST
Ha KJIMHWYECKNX 6a3axX yYHUBEPCUTETA, YTO CHOCOO-
CTBYET MAaKCHUMAaJbHO PAaHHEMY IMOTPYKEHHI0 06yda-
IOMKUXCS B KJIWNHUYECKYIO TPAKTUKY U YBeJUYHBA-
€T BOBJIEYEHHOCTb CTY/JI€HTOB B 0OpPa3oBaTEIbHbIN
nporecc. Takoit onbIT ¢ camMoro Havanza oOydYeHUS
MO3BOJISIET YBUAETh PabOTy CHCTEMbBI 3PaBOOXpa-
HEHUS U3HYTPH, a TaKXe JaeT peasbHOe TIPe/[CTaB-
JieHre 0 NPOoQUIAKTUYECKON MOMOIM HaCeJeHUIo
U pOJin MEeJUIIMHCKUX PAaGOTHUKOB B 3TON o6jacTu
[6, 7, 18, 19].

PanHee morpyskeHMe B KJIMHUYECKYIO MPAKTUKY,
HauMHAIOIeecs € IMepBOTO Kypca oOydeHus, SIBJIS-
eTCs BaXXHEUIINM TPUHIIUTIOM WHHOBAIIMOHHOW TIPO-
rpamMMbl « MojieIlupoBaHue 310POBbsI». DTOT MOAXO0/]
MO3BOJISIET CTY/IEHTaM C CaMOTO HadaJja Oo0y4YeHUs
COTIPUKOCHYTBCSI C MEIUIIMHCKON Cpejoil, yBU/IETbH
3a00JieBaHNs He TOJBKO B TEOPETUYECKUX MOJle-
JIIX, HO U B KOHTEKCTE HEINOCPEJICTBEHHOrO0 B3au-
MoJieficTBUSI JIoOKTOpa ¢ maiuentamu [6, 7, 18, 19].
Marepuan Kax/J0oro MeK/IUCIUIIINHAPHOTO MOJIYJIs
npexycMaTpuBaeT 0O0CY:KAeHNe KJIMHWYECKUX Cayda-
€B B KJIOYE TPOOJIEMHO-OPUEHTHPOBAHHOTO 00YUYEeHMS,
roceieHrie MalMeHTOB B KJIWHUKE U HpuoOpeTeHue
MPaAKTHYECKNX HABBIKOB YK€ C TEPBOrO0 Kypca. ITO
CIOCOOCTBYET PA3BUTUIO KJIMHWUYECKOTO MBIIIJICHMNS,
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(opMUPOBAaHUIO HABBIKOB OOIIEHUS C IaI[eHTa-
MU ¥ C MEIUIIMHCKUM TIePCOHAJIOM KJNHUK, OCBOE-
HUIO TIPAKTUYECKUX HaBBIKOB [UATHOCTUKHU, JI€YEHUS
1 TPOPIIAKTHKN 3a60JIeBaHNI.

Tpancasuus nepedo8vix HAYUHLIX 3HAHUIL

8 0O0pa3zoeame.nbHbL npouecc

B mporpaMmy Kax0ro MOAyJis IPoduas BKIIO-
4YeHbI JJAGOPATOPHbIE TTPAKTUKYMbI B WHHOBAITMOHHBIX
HO/Jpa3/ie/IeHUsAX HAYYHO-TEXHOJOTMYECKOrO IapKa
6nomMenIHbBl CeYeHOBCKOTO Y HUBEPCHUTETA, YTO SIB-
JIgeTCcsl KJIIOUEBbIM MHCTPYMEHTOM TPAHC/SAIUN Iepe-
JTIOBBIX HAyYHLIX 3HAHUN B 06pPa3oBaTETbHBIN IPO-
riecc. CTyZIeHTbI MOTYT Y4acTBOBATb B AKCIIEPUMEHTAX
o OMOTeYaTH KOXKH, AEIeII0SIPU3alni a0pTAIbHO-
ro KJalaHa B paMKaX 3KCIEPUMEHTOB 110 CO3/IaHUIO
KJIAaHHBIX ~ OHOMPOTE30B, OIEHKE TeMOCOBMECTH-
MOCTH TKAHENHKEHEPHBIX KOHCTPYKIIMH U JApYTUX
MEPCIEKTUBHBIX ~ HANPABIEHUSIX  OUOMEIMITMHCKHUX
uccjaegoBanuit MHCTUTYTa pereHepatuBHON MeauIu-
Hbl CedeHOBCKOTO YHUBepcuTeTa. KaxKIplii MOIYJb
10 CHCTeMe OPraHOB BKJIOYaeT B ce0s TeMaTHYeCKUil
JaGopaTOPHBIIT TpakTuKyM. Hampumep, B MomyJe
«OrnopHO-ABUTATE/bHDII alllapaT U KOKHbIE IIOKPO-
BbI» ofydvaromuecsl TOJ PYKOBOJCTBOM HACTaBHUKOB
0CBaMBAIOT KYJbTUBUPOBAHUE ME3EHXUMHBIX CTBOJIO-
BBIX KJIETOK YeJI0BeKa.

C nenpio mpuoOOHIEHUS CTYIE€HTOB K IIPUMEHEHUIO
JUTST 3I0pOBbecOepeskeHNsT MHHOBAIMOHHBIX METO/I0B
B cBoeil Gymaylieil NMpakTHKe, B PaMKaX MeK/IHUCIH-
TJITHAPHBIX MOJYJell MO CUCTeMaM OPraHOB 06ydalo-
MIUMCSL YUTAIOT JIEKIUU U IPOBOJAAT MacTep-KJIacChI
JUepbl MHEHWH B COOTBETCTBYIOUINX KJINHUYECKUX
HampaBienuax. Hanpumep, B Moayiab <«VMMyHHad
cHcTeMay IS CTY/IEHTOB Tpopuis «MoennpoBaHie
3/10pPOBbsT» OBLIM TIPUTJIANIEHbI BeJYIIUE OSKCIIEPTDI
B o6acTu MoJsieKyIspHoil amteprosoruu (mpodeccop
Pynonbd Banenra uz Benckoro yHuBepcurera u py-
KOBOJUTENb JJAGOPATOPHN HAHOYACTHI[ Y HIBEPCHUTETA
Peiimca Bo @panunu Vrops Habues).

Takue saHATUA I103BOJIAIOT CTyAEHTaM IIOJy4YUTb
HETIOCPE/JICTBEHHDIN OIBIT PAa0OTbl C COBPEMEHHDLIM
000py/IOBAaHNEM W TEXHOJOTHSAME, PACHIUPUTH CBOU
3HAHUS O IIePeIOBBIX IOAXOAAaX B JMAarHOCTHUKE, Jie-
YeHUH U MpopUIaKTHKe 3a00TeBAHUI, a TaKKe MOJTy-
YUTh HABBIKU HAYYHO-UCCJIEN0BATENBCKOI PaGOTHI.

[Ipumensiembrii  moaxos obecriednBaer npuobpe-
TEHHE CTYJeHTaMN TaKMX WMHHOBAIMOHHBIX KOMIIE-
TEHITNH, Kak KOMIIETEHIINN MPOTHO3NPOBAHNUS, TIpe-
JIKIIMY, [PEBeHIIMH, MOHUTOPUHIA U YIIPaBJEHUS
310POBbEM U MOJEJUPOBAHUS 3[0POBbSL.

Yray6senHoe u3ydeHne HHOCTPAHHOTO SI3bIKA 06-
yuaaronmMncs: npoguis «MojernpoBanne 30pOBbs»
ofecrieunBaeT CTy/JeHTaM JOCTYIl K HOBEHIINM Hayu-
HBIM TyOJUKAIMsaM, y4eOHBIM MaTepuaiaM W MeJu-
IIUHCKOI1 JIUTepaType, a TaKKe [I03BOJISeT yYacTBOBATD
B MEX/YHAPOJAHBIX KOH(MEPEHINAX, CTaKUPOBKAX

U MCCIeIOBATENbCKUX MPOeKTaX. B paMkax oOydeHus
o0 MporpaMMe TIPeAyCMOTPEHO MPOXOKIEHUE CTaXKu-
POBOK B BEAYIIMX KJIMHWUYECKUX W HAYUYHBIX MEHTPAX
Poccun n 1pyskecTBEHHBIX CTpaH.

ITO B 3HAYUTETHHON Mepe CIIOCOOCTBYET MOITOTOB-
Ke BBICOKOKBATU(PUITTPOBAHHBIX CIEITATIUCTOB, TOTO-
BBIX K TIPUMEHEHUIO WHHOBAIIMOHHBIX METOJOB U Tie-
PEIOBBIX TEXHOJOTMi He TOJbKO JJisl JUarHOCTUKU
n JiledeHus, HO u g 3PPeKTuBHON NPOOUITAKTUKI
pasHoo6pasHbIX maToJoruit yesoseka’ [20, 21].

M esx0ucuunaunapnolii uHmMePUPOBAHHbLL

IK3aMeH HA OCHO8e peuleHUst MeKOUCUUNIU-

HAPHOLIX KAUHUUECKUX 3a0au; HOGbl n00X00

K OueHnKe 3HAHUU cMYOeHmo8-MeduKos

[Ipn o6o3HaYeHHOM BBbIIIE TIPUHITAIIE TOCTPOEHUS
[pOrpaMMbl BO3HUKAET 3aKOHOMEPHBIN BOIPOC O CIIO-
cobe TIPOBeIEHUsI TEPHOAMUECKON aTTeCTaIlNN.

HecMoTpst Ha TO UTO yCTHBIE 9K3aMEHDI B JTUTEPATY-
pe TPAJUIIMOHHO OMUCHIBAIOTCS KAaK METO, WMEIOITNit
PsI TIOTPeNTHOCTEl B olleHKe 3HaHuil [22 ], HekoTopbie
paGoThl TIOAYEPKUBAIOT, UTO CTYIEHTHI TIPUJIATAIOT
6OoJTbIIe YCUIWIT U BpPEMEHH MPHU TIOJATOTOBKE K YCTHBIM
9K3aMeHaM, uyeM K IucbMeHHbIM [23]. Mbl gaBiageMcs
MPUBEPKEHI[AMI BTOPOTO MHEHUS U CUUTAEM YCTHYIO
YacTh ATTECTAINN OYEHDb BAKHBIM 3TANOM KOHTPOJIS
YCBOEHUST Marepuayia cryzienTamu [24].

Arrtectansi MO KaJKIOMY  MEKIUCITUIIIHHAPHO-
My MOJYJIIO TPOTPAMMBI COCTOUT HUX [JBYX ATATOB:
IEHTPATN30BAHHOTO TECTUPOBAHUS W YCTHOW YacCTH
sKk3amena. lleHTpain3oBaHHOE TECTUPOBAHUE COJEP-
SKAT HAGOP TECTOBBIX BOIPOCOB OT KAXKIOTO TOAPA3-
JleJIeHNsT YHUBEPCHUTETA, 3aefiCTBOBAHHOTO B MOJTYJIE.
KosmuectBO TeCTOBBIX 3aaHUil OT MOpa3/eeHust
MPONOPIMOHATBLHO OO6BEMY 3aYEeTHBIX €MHUI[ TPYI0-
€MKOCTH Marepuajia COOTBETCTBYIOIIEN MCIIATLIMHDBI
B MOAyJe. YCTHBIH 3K3aMeH TpeOyeT OT CTYAEHTOB
OTBeTa Ha BOIPOCHI B PaMKax pelieHusi pa3padaTbi-
BAaEMBIX CIEIWATBHO [T JAHHOTO TIPOMUIS MeXK/INC-
IUTIMHADHBIX KJIMHUYECKUX 3ajad. Kaxkjaas 3amada
o0beINHSET MaTepuas, MPernoaBaeMblii AByMS-Tpe-
MST TIOZPA3ieIeHUsIMU  YHUBEPCUTETA, IIPE/CTaBUTe-
JIM KOTOPBIX COBMECTHO 3aHUMAIOTCS COCTaBJEHUEM
YCJIOBUST M COOTBETCTBYIOINIMX BOIPOCOB JIJISI CTY/EH-
TOB. 3aJlauil MPEJCTABASIOT COO0H KIMHUYECKUE CIY-
Yyay, OOBIYHO JOTOJHEHHbIE TOJHBIM CIEKTPOM JaH-
HBIX JTa0OPATOPHBIX W WHCTPYMEHTAJTbHBIX METO/I0B
obcenoBanus. B onpeneneHHONl dacTu 3aad Mpe-
CTaBJEeHbI PUCYHKU U (oTorpadun TUCTOJOTHYECKIX
npenapatoB. TakuM o6pa3oM, MTPUHIUI TPOOJEMHO-
OPUEHTHPOBAHHOTO OOGYYEHUS COXPAHSETCS U B XOJe
arrectanuu. B cocraBe sK3aMeHAIIMOHHON KOMEUCCHU
MO0 MOJYJIIO TPUCYTCTBYIOT TMPEICTaBUTENN BCEX MOJI-
pas/ieJIeHnii YHUBEPCHUTETA, 3a/€MICTBOBAHHDBIX B HEM.
[TockoabKy Kaxgast 3aada o6beInHsSeT ABa-TPU TOI-
pasziesieHusi, TO JJIsl IpueMa YCTHON YacTh dK3aMeHa
MpeJICTaBUTEN  MTPOGECCOPCKO-TIPENOIABATENBCKOTO

2 B yCJOBHUSIX CTPEMUTENLHOTO PA3BUTUSI TEXHOJOTHI, HavyaBiierocst ¢ cepeantbl XX B., TpeOoBaHUSI K 0OPA30BAHUIO MPETEPIIEN
3HAYHTETbHbIE H3MEHEHNs, 00yCJIOBIEHHbIE BO3PACTAIONIEN TOTPEGHOCTBIO B HAYKOEMKHUX CIIEIHATbHOCTSX. Tpancdopmaiiis o6-
PA30BaHUsT B MEUIITHCKON cepe MPOSIBISIETCS] B aKTHBHON MHTErPAIIMN HAYYHBIX MCCJIEOBAHIN B MEAMIITHCKYTO MPAaKTHKY [21].
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COCTaBa PACIIPEIENISAIOTCS 10 IPYIINaM B yncie 2—3 Je-
JIOBEK COTJIACHO TIOJITOTOBJIEHHOMY DaHEe PeecTpy K-
3aMeHalnoOHHbIX GuyteToB. TakuM o6pasoM, HA OJHO-
TO CTy/eHTa Ha 3K3aMeHe IPHUXOJUTCS OfHA 3ajada
n 2—3 aK3aMeHaTopa.

Takoll IOAX0A K IIPOBEJEHHIO IPOMEXXYTOYHON aT-
TECTAINU B MEJUIIITHCKOM YHUBEPCHUTETE B KAXKIOM Ce-
MecTpe SBJSIeTCS] HHHOBAITMOHHBIM W HE TIPIMEHSICS
panee B CeyeHOBCKOM Y HUBEPCHUTETE.

Ynpasaenuecxue xomnemenuuu

6 chepe 30pasooxpanenus

DopMupoBaHUEe CIENHAIICTOB, CIOCOOHBIX pe-
MaTh KaYeCTBEHHO HOBBIE 33[]aUl, BO3MOKHO TOJIBKO
B cpefie, CNOCOOCTBYIOMEH pPasBUTHIO JMYHOCTHBIX
n npodeccnonanpupix Kommereniuii [21]. Hosbie
IpOrpaMMbl  OOYUYEeHUSI TO3BOJIAIOT TOJIYYUTb ITOMH-
MO CTaHAAapTHOTrO Habopa KOMIETEHIIUI MCCIeI0Ba-
TeJbCKHe, YIpaBJeHYeCcKHue, MTPeAIPHHIMATETbCKIIe
n gapyrue rommereninu [20]. CoBpemenHoe 37apa-
BOOXpaHeHne TpeOyeT OT MEeAWIIMHCKIX CIIEIIaIn-
CTOB He TOJBKO TIJIyOOKUX MpodecCHOHANbHBIX 3Ha-
HUll, HO W Pa3BUTHIX YIIPABJICHUYECKUX KOMIETEHITHIA.
Buenpenne B 06pasoBaresibHYI0 IIPOTPaMMy  IIPO-
una «MopemipoBaHue 370POBBSI»  JOMOTHUTED-
HOW TIPaKTUKU <«YTIpaBjieHune B cdepe 31paBoOX-
paHEHUSI» B BHAE CTAKUPOBOK B IOJPA3JEICHUSIX
PErMoOHANBHBIX U (eJepaTbHBIX OPTaHOB 3/[PABOOX-
paHeHN:, a TakKe B KPYIMHBIX OMOTEXHOJOTTYECKHUX

KOMIIAHWSIX — WHAYCTPHAJIBHBIX TapTHEpPaX YHHUBEp-
cUTeTa — SBJSETCS YHUKATHHBIM TAroM B MOJTOTOBKE
Bpaueil HOBOTrO MmokoJeHus. Takast IpaKTUKa MO3BOJIS-
€T CTyJIeHTaM TOJYYUTH OIBIT Pa0OThl B PA3JMUHBIX
VIIPaBJIEHYECKUX CTPYKTYpPax 3/pPaBOOXPAHEHI, II0-
3HAKOMHUTLCST C TIPUHIMIIAMI OPTaHW3AINN W yTIpaBJie-
HUSI MeJUIIMHCKON MOMOIIBIO, a TaKXKe OIEHUTb POJib
OMOTEXHOJIOTUIT B Pa3BUTHH COBPEMEHHON MeUIN-
HbI. JTO croco6CTBYeT (POPMUPOBAHUIO Y CTYJEHTOB
YIPaBIEHYECKIX HABBIKOB, TAKUX KaK TJIAHUPOBAHUE,
OpraHusalsi, KOOPJAMHAIUS, aHAJIN3 U PelIeHle Mpo-
6jeM, uto B OyaymieM IO3BOJUT UM 3(DdeKTHBHee
CTPOUTH CBOIO Kapbepy B 3JPABOOXPAHEHUU ¥ CTATb
BpavaMU-dKCIIepTaMi HAIMOHAJTBbHOTO YPOBHS.
Pe3yavmamot ankemuposanusi 00yuarouuxcs
[Ipn BHenpeHWM B TPaKTHKY J060H HOBOW 06-
pa3oBaTENIbHON MPOrpaMMbl 00s3aTEJIbHBIM U BaK-
HBIM ITAarOM SBJISIETCS MOJydeHUe OOpaTHOU CBA3W
or o6ydatonxcsi. Mbl HpoBeJn aHKETHPOBAHIE
cpelil CTYIEHTOB TIEPBOTO U BTOPOTO KYPCOB, KO-
Topble 06yualoTcs 10 mnporpamMme «MogeanpoBanie
37I0pPOBbSi». AHKETHPOBaHWE BKJIIOYAJIO B cels
9 BONIPOCOB ¢ BapumaHTaM# OTBETOB, B KavecTBe Jle-
CSITOTO BOIpoca OBLIO OCTABJIEHO CBOOOJHOE IOJe
(Bompoc OTKpBITOrO THIA), Kyda OGydYaroluecs
MOTJIN BHECTH CBOW TOXKEJaHUS W KOMMEHTAPUU.
AHOHUMHBII OIIPOC ITPOBO/IMJICS ITPHU IIOMOIIU CEPBICA
«Aurnexc-popMbl», Bce o6ydaronimecs Jajn corjacue

0O6uian oueHKa nporpaMmbl

5 m4 =3

CoortsercTBue o6bema
" OXM
(a)

nony X

El moun

JNerkocTb BocnpuaTus/y HUA nporp

= Be3ycnosHo, Aa
= Ckopee, aa

= Ckopee, HET

3 ynpas. I

66,7%

® MonHocTbio cooTBeTCTBYET

= Her, 7 oxunpaan(a) 6onbwero

= OueHb BaXHa

= CKopee, BaXkHa

u CKopee, He BaXKHa

Pucynox 4. Copnble JaHHbIe AHKETHPOBAHNUS CTY/ICHTOB TMpodusa «Moe/mpoBanne 30pOBbI»

Figure 4. Summary data of the survey of students majoring in “Health Modeling”
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Ha ydacTue B JlaHHOM olpoce. IIpoanannsaupoBaHbl
nannabie 21 pecongenta’. [lomHbBINA TEKCT BOMPOCOB
U CTPYKTypa IOJIYYEeHHBIX OTBETOB IIPe/ICTaBJICHDI
B Ilpunoxennn.

1o pesysbTaTaM aHKETHPOBAHUS aGCOTIOTHOE GOJb-
MIIHCTBO OOYYAIOINXCS MPOJEMOHCTPHPOBAJIO MOJO-
JKUTEJIbHBIE BIleYaTJeHUS OT OOyd4eHHUs IO IIporpaM-
Me «MoseanpoBaHue 370pOBbS», OTMETHB BBICOKOE
3HaUeHHe OCBOEHUS YIPABIEHYECKNX M IH(POBBIX
KOMIIETEHIINH, a TakKe BaXHOCTb YTJIYOJEHHOTO W3-
y4eHUs NHOCTPAHHOTO si3bika (puc. 4).

3akioueHue

Buesperne MHTErpaTMBHOTO — OPraHHO-CUCTEMHOTO
[PUHIIUIIA B POCCUHCKOE MEIUIMHCKOEe OGpa3soBaHMeE,
BIIepBbIe peann3oBanHoe B CeueHOBCKOM Y HUBEPCHUTETE,
Ipe/IcTaB/IsieT cOO0N 3HAYUTEIbHBII AT BIIEPE]] B MO/
TOTOBKE MeIUIIMHCKUX KajapoB Poccuu. [laHHBIN 1O01-
XO/l, YCHENTHO 3apeKOMEeHIOBaBIIMii ce6si B psijie 3a-
PyOEXKHBIX CTpaH, OTJIMYAETCS OT TPAJUIUOHHOTO
M0/IX0/1a, COCPEJIOTOYEHHOTO Ha N3yUYEeHNN OT/eJTbHBIX
JIUCIIUIIINH ¢ YeTKUM pasjiesienneM Ha (yHgaMeH-
TaJbHbIE W KIMHIYECKNe HAyKH.

IIpunozkenne

WMuTerpatuBHbIE 1OAX0/ TO3BOJSET paccMaTpu-
BaTh OpraHW3M 4YesJoBeKa KaK IeJOCTHYI CHCTeMY,
YUUTBIBAsl B3aUMOJEHCTBHE BCEX €ro OPraHoB M CHU-
cTeM Mexy co0oif Ha caMbIX pPasHbIX YPOBHSX, Ha-
YIHAs OT MOJIEKYJISIPHO-TEHETHYeCKOrO U 3aKaH4YMBas
OpPraHM3MEHHBIM M HAIOMOJOTHYECKUM. JTO JaeT BO3-
MOJKHOCTb IOJTOTOBUTb Bpadeil, CIIOCOOHBIX BHIETDH
yeJ0BeKa B KOHTEKCTe ero KU3HW 1 3/[0POBbST B 1IEJIOM,
YUUTBIBAsl HE TOJBKO (DU3UOJOTHMYECKUE, HO U ICHUXO-
JIOTHYECKUE, COIUATbHDbIE U IKOJIOTHIEeCKIe (PaKTOPHI,
BJIMAIONINE HA €T0 CAMOYyBCTBHE.

VIHTerpartnBHbIN OPraHHO-CUCTEMHBIN TTPUHITATT Kpaii-
He TIePCIIEKTHBEH /ISl POCCUIICKOrO MEeIUIIMHCKOr0 06paso-
BaHmns. C y4eToM TexX [IONOJHUTETbHBIX MHHOBAITMOHHBIX
KOMIIOHEHTOB, KOTOPbIE BHECEHDBI B MOJIE/Tb TIOCTPOEHNS 06-
PpasoBaTesIbHOI TIPOrpaMMbl « MoJIesTnpoBaHe 37I0POBbST»,
OH TO3BOJISIET MOJArOTOBUTH Bpaueil HOBOTO IOKOJICHUS,
HaIleJIeHHBIX Ha 3/I0pOBbecOepeskeHre KaK OTIETbHBIX
HAIEHTOB, TAaK M HAIMUA B I[€JIOM, CIOCOGHBIX Mpe[-
yIpeKIaTh 3a60JeBaHus, BeCTH TMPOMUIAKTHKY W TIPO-
HaraHnpoBaTh 3/10POBbII 06pa3 KU3HU. DTOT IIOJXOL
COOTBETCTBYET COBPEMEHHBIM TEeHJIEHINSIM B MEMITNHE,
OPHMEHTUPOBAHHBIM Ha IIPEBEHTUBHbBIC MePbI U YJIydllleHHe
KayecTBa JKM3HN HACEJIeHHS.

1. Ornenure cBOM BIeYATJIEHUST OT OOYYeHUs 10 mporpamme «MojempoBaHue 3/0pOBbsi» B 11eioM oT 1 10 S
(rme 1 — a6COMIOTHO HEraTHBHBIE BIIEYATICHHS, a 5 — MAKCUMAJIbHO IOJOKATEIbHBIE BIEYATICHNUS).

2. Jlerko Jim BOCIPUHUMAETCS U YCBAUBAETCS TPOTpaMMa M3y4aeMblX MOJYyJeii?

* COBCEM HeET
* CKOpee HeT

* CKOpee J1a

* 6e3yCJI0BHO J1a

3. CoorBercTByeT Ji1 00beM 3HAHUI, KOTOPbIE BbI TIOJydYaeTe pu 0OydeHun 1o nporpamme «MojeanpoBanue

37I0POBDSI», BAlUM OKUIAHUSIM ?

« HeT, g oxugan(a) 6ombiiero

* MTOJTHOCTBIO COOTBETCTBYET

* 3HAYUTEJbHO MPEBBINIAET MOU OXKUIAHWS

4. HackoibKO BaXKHOI /I Bac SIBJSIETCSI BO3MOXHOCTH TIPUOOPETEHUST YIIPABJEHYECKUX KOMIIETEHI[NI

B X0/1e 06yueHMs1?
* COBCEM HE BaXKHa
* CKOpee He BaykKHa
* CKOpee BaXKHa

* OYeHb BayKHA

5. HackobKko BaskKHBIM IS BaC ABJIAETCA paHHEE IOIPY/KEHNE B KIIMHNYECKYIO IIPAKTUKY B XO/1€ Oéy‘leHI/IH?

* COBCEM HE BaXHO
¢ CKOpee He BasKHO
¢ CKOpe€e Ba’XHO

* OY€Hb Ba’XHO

6. Hackosbko 1711 Bac BasKHO HasIWdne JIAGOPATOPHBIX MPAKTUKYMOB?

* COBCEM HE BaXHO

3 O6yuenne Ha o6pasoBaresbHOil mporpammMe JledeGHoe seso no mpoduao «MoemnpoBaHne 30pPOBbSI» OCYIIECTBJIAETCS Ha BHE-

OIO/IKETHOW OCHOBE.
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¢ CKOp€ee HE BasKHO
* CKOpe€e Ba’XHO
¢ OY€Hb Ba’XHO

. Hackospko a1 Bac BakHO Troqyuenune M(POBBIX KOMIETEHIHiT B xoge obydennsi (IIPUHIMIIOB PaGoThl
¢ GOJIBIIUMY JIAHHBIMU, UCKYCCTBEHHBIM WHTEJIEKTOM, aJrOPUTMAaMU MAIIUHHOTO OOYUYEHUs B MEJUTIUHE)?

* COBCEM HE BaXKHO
* CKOpee He BaskKHO
* CKOpee BasKHO

* O4eHb Ba>XHO

. Hackosbko 71 Bac BakHa BO3MOXKHOCTD YTJIYOJE€HHOTO M3y4YeHHs aHTJIMICKOTO s3blKa B Xoje O0yuYeHUs

o mporpamme «MozempoBanne 3[0pOBbsI»?

* HE BaJKHO, T. K. g JOCTAaTOYHO XOPOIIO BJIa/I€10 AHTJINIICKUM SI3BIKOM
* HE BaKHO, T. K. 4 HE CHHUTAIO XOpoliee 3HaHue AQHTJIUHCKOTO SI3BbIKA H606XO,ZII/IMBIM

JUIS cBOell nasibHelnell kKapbepbl

* Ba’KHO, T. K. g X049y yCOBEPIIEHCTBOBATb cBoeit YPOBEHb MEAUITNHCKOTO QHTIMIHCKOTO SI3bIKa

. Hackomabko st Bac BaskHa BO3MOYKHOCTD SaPY6e>KHbIX CTaKMPOBOK B paMKaX Oéy‘{eHI/IH?

* COBCEM HE€ BaKHa
¢ CKOpee HE BasKHa
* CKOpee Ba’KHa

* O4eHb Ba’KHa

ocTaBbTe UX, MoKaJdyiicra, B aTol rpade.
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Health Modeling — An Innovative Educational
Program for the General Medicine Specialty

Maria M. Litvinova*, Marianna S. Khamidulina, Tatiana M. Litvinova, Yulia A. Lutokhina,
Elena N. Dudnik, Natalia V. Kireeva, Konstantin V. Ivashkin, Beatrice A. Volel

1.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: to present the principles and distinctive features of the innovative educational program “Health Model-
ing” for the General Medicine specialty, aimed at refocusing medical training toward proactive health preservation
and disease prevention.

Key points. The “Health Modeling” profile was introduced in 2023 at Sechenov University in response to the need
to shift the focus of physicians’ work from treating existing diseases to effectively preventing the development of pa-
thologies. This approach aligns with the global healthcare strategy of maintaining population health and increasing
the duration of healthy life. The program seeks to equip students with a comprehensive set of competencies for pre-
serving patient and public health using the latest advances in medical science and technology. Distinctive features
of the curriculum include interdisciplinary modules structured by organ systems and a spiral progression of content,
early immersion of students into clinical practice from the first year, and the translation of cutting-edge scientific
knowledge into education through hands-on laboratory practicums. In the senior years, the learning trajectory is in-
dividualized, and students acquire healthcare management skills through internships in federal and regional health-
care institutions. Sechenov University is the first in Russia to implement such an integrated, organ system-based
curriculum within the General Medicine specialty.

Conclusion. The “Health Modeling” educational program represents a significant step forward in modernizing med-
ical education with an emphasis on preventive care. This model prepares a new generation of physicians oriented
toward health preservation at both individual and population levels and should be of interest to medical educators
and administrators seeking to update training programs in line with contemporary global health challenges.
Keywords: health modeling, interdisciplinary module, problem-based learning, organ-system principle, general
medicine, innovative educational program
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MopenupoBaHue 340pPOBbS — MHHOBaALMOHHAaA oOpa3oBaTenbHasa

nporpamma sie4yeOHoOro gena
M.M. NluteuHoBa*, M.C. XamuaynuHa, T.M. JinteBnHoBa, KO.A. Jlytoxunna, E.H. AyaHuk, H.B. Knpeesa,

K.B. NBawkuH, B.A. Bonenb
®raA0y BO «[llepBbivi MockoBckuii rocygapCTBEeHHbIV MeanLUnHCKui yHueepcuteT um. .M. CeveHoBa» MuHucTepcTBa
3apaBooxpaHeHus Poccurickoi denepadmm (CevyeHoBckuii YHuBepcuteT), Mocksa, Poccuiickas enepaums

Llenb: npeacTaBuTb NPUHLMMLI MOCTPOEHUS U OTINYUTENIbHbIE OCOOEHHOCTM MHHOBALMIOHHOM 0Opa30BaTesbHOW
nporpamMmsbl Mo CrneumanbHOCTU «JleyebHoe neno» (Mpodunb «MoaoennpoBaHne 340P0oBbsI»), HANPaBEHHOW HA ne-
peopueHTaLmio NoAroTOBKM Bpayvel Ha NPOakTMBHOE COXPaHEHME 300PO0BbS 1 NPOodUNakTUKy 3a6oneBaHuii.

OcHoBHble nonoxeHusd. MNMpodunb «<MoaenvpoBaHme 300p0oBbs» Ob1 BHeapeH B 2023 r. B Ce4eHOBCKOM YHU-
BEpCUTETE B OTBET HA HEOOXOAMMOCTb CMECTUTbL POKYC PaboThl Bpaya C JIEHEHUS YXXe NUMEIOLLIMXCS 3aboneBaHni
Ha addEKTUBHOE NpeaoTBPaLLEHNE PA3BUTUSA MATONIOMMYECKNX COCTOSIHUIA Y YenoBeka. ATOT NoAX04 COOTBETCTBY-
eT rmobasnbHOM cTpaTerum 30paBoOOXPaHEHNsl, HAaNPaBAEHHOM Ha NoaaepXaHue 300P0Bbsl HACENEHUS U yBEnYe-
HVE NPOAOIIKUTENBHOCTU XM3HU, CBOOOOHOM OT XpOHMYEeCcKnx 3aboneBaHuii. NporpaMmma npusBaHa obecneynTb
CTY[OEHTOB MOJIHbIM KOMMIEKCOM HEOOXOAMMbIX KOMMETEHLMIA O COXPaHEHUS 340P0BbS MALMEHTOB 1 0bLL,EeCTBa
C MCMNOJIb30BAHMEM HOBEMLLMX OOCTUXEHNA MEANLMHCKOM HAayku 1N TEXHONOrviA. OTAnYmUTeNbHbIMU OCOBEHHOCTS-
MW JAaHHOM 06pa3oBaTeIbHOM MOAENN ABMASIOTCA MEXANCUUMINHAPHbIE MOAYNN, CTPYKTYPUPOBAHHbIE MO OpraH-
HO-CUCTEMHOMY MPUHLMMNY C NPUMEHEHNEM CNUPANbHOIO NOAX04a U NMPUHLMNOB NPOB6AEMHO-0PUEHTUPOBAHHOIO
00yyeHus1, paHHee NorpyxeHne CTYOEHTOB B KIIMHUYECKYO NPaKTUKY C MEPBOro Kypca, a Takke TpaHCNaums nepe-
[OBbIX HAY4YHbIX 3HAHWUI B y4EOHbIN NPOLLECC Yeped nabopaTopHble MPakTUKyMbl. Ha cTapLumx kypcax TpaekTtopus
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00yyeHVs NHONBMAYANM3NPYETCS 1 0OyYatoLLMecs NpMOBpEeTatoT ynpasieHYecke KOMneTeHUMn B cepe 30paBo-
OXpaHeHus, MPOXOAs NPaKTUKy B denepasnbHbIX Y PEMMOHaNbHbIX MEONLMHCKUX OpraHmn3aumsx. Ce4eHOBCKUI yHU-
BEPCUTET CTan nepBbiM By30oM B Poccuun, peanvsoBaBLUMM NOA0OHYI0 MHTErPYPOBAHHYO NPOrpaMmMy Ha OCHOBE

MEXANCUUMANHAPHBLIX MOAYNEN.

BakntoueHmne. ObpazoBaTesnibHas nporpamma «MoaenmpoBaHne 300pP0BbS» ABNSETCS 3HAYNTENbHBLIM LLIArOM Bre-
pen B MoAepHU3auum MeSNLMHCKOro 06pasoBaHns C yropoM Ha NpodunakTuieckyo meguumHy. JaHHas moaens
No3BOJISET NOATOTOBUTL HOBOE MOKOJIEHVE BPayeil, OPMEHTUPOBAHHbLIX HA COXPAHEHME 300POBbS KaK OTAESbHbIX
naumeHToB, Tak U 06LLECTBA B LLESIOM, U NPeACTaBNSeT UHTEPEC ANS NpenoaaBartenein u agMMHUCTPaLUN MeNLNH-
CKMX BY30B, CTPEMSLLMXCS COBEPLLUEHCTBOBATbL 0Opa30BaTesibHbIE MPOrpaMmMbl B COOTBETCTBUN C COBPEMEHHbLIMM

BbI30BaMW MUPOBOr0 3jpaBOOXPAHEHMS.

KniouyeBble cnoBa: MoaennMpoBaHve 340PO0Bbs, MEXANCUUIIIMHAPHBLIA MOAYJb, NPOBIEMHO-0PUEHTUPOBAHHOE
0by4eHne, OpraHHO-CUCTEMHbIN NMPUHLMI, Ie4ebHoe Aeno, MHHOBaLUMOHHas o6pa3oBaTesibHas nporpamma
KoHdnukT MHTEepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ana uutupoBanus: JlIntesuHosa M.M., XammnaynuHa M.C., JutenHosa T.M., JlytoxmHa tO.A., AyoHnk E.H., Kupeesa H.B., MiBawwkuH K.B.,
Bonenb B.A. MogenvpoBaHue 300p0Bbsi — MHHOBALMOHHAA 06pa3oBaTesibHasA nporpaMma iededHoro aena. POCCUINCKNIA XypHan ra-
CTPO3HTEPONOrNK, renatonornm, kononpoktonorun. 2025;35(2):7-17. https://doi.org/10.22416/1382-4376-2025-35-2-7-17

Introduction

For many years, medicine focused on treating
diseases, relieving symptoms, and combating exist-
ing illnesses [1]. However, in recent years a signifi-
cant transformation has occurred in the paradigm of
global healthcare, implying the need for maximally
effective preservation of human health by prevent-
ing the development of pathological conditions.
Unfortunately, in Russia patients encounter age-
associated diseases such as cardiovascular pathol-
ogy, diabetes mellitus, and oncological diseas-
es at an average age of 63, much earlier than in
other countries [2, 3]. This trend requires urgent
measures aimed at the development of preventive
personalized medicine and improvement of the
healthcare system as a whole. In this regard, state
programs are being actively implemented in the
Russian Federation, whose strategic goals are dis-
ease prevention, promotion of healthy lifestyles,
support of active longevity, and protection of
public health in general' [4—7].

These changes in healthcare principles pose an
important task for medical education — to provide
the labor market with a new generation of special-
ists capable of effectively maintaining health at
both the individual patient level and the popula-
tion level. This requires a comprehensive under-
standing of all processes occurring in the human
body at various levels, the ability to synthesize
and analyze multi-format data on patients’ health

status, and the application of modern achieve-
ments of medical science and technology.

Sechenov University has traditionally held a lead-
ing position in implementing innovative solutions in
medical education in Russia. The University’s devel-
opment program envisions the creation of a model
of a world-class research medical university with no
analogues in Russia. Successful realization of this task
requires a transition to a new paradigm of medical edu-
cation, based on strengthening interdisciplinary connec-
tions and fostering research thinking in students [8].

All of the above formed the basis for creat-
ing the innovative educational program for the
General Medicine specialty with the “Health
Modeling” profile, which was launched as a pilot
project at Sechenov University.

It should be noted that within this educational
program, for the first time in Russia, an integrated
organ-system principle of teaching has been imple-
mented. This approach to education focuses on the
interconnection of fundamental and clinical disci-
plines in the study of various body systems in inter-
disciplinary modules and has a number of advantag-
es compared to traditional medical education based
on sequential study of separate subjects [9—12].

Below, we describe the main principles of
building the innovative educational program for
the General Medicine specialty in the “Health
Modeling” profile.

! According to the Decree of the President of the Russian Federation No. 474 dated July 21, 2020, “On the national develop-
ment goals of the Russian Federation for the period up to 2030”, the following objectives were established: increasing life
expectancy to 78 years, raising healthy life expectancy to 67 years, creating conditions to increase the proportion of citizens
leading a healthy lifestyle, forming a system for motivating citizens towards a healthy lifestyle, and developing a program for
systematic support of the quality of life for the elderly population.
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Design of the educational program

Interdisciplinary modules

Unlike the traditional model of teaching in
preclinical departments that is usually used in
medical education in our country, the “Health
Modeling” track is structured on an integrated
modular principle. Each module is interdisciplin-
ary, and therefore a number of the university’s
educational and laboratory units are involved
in it. Training students using an organ-system
approach entails dividing the curriculum into
modules, each dedicated to a separate organ sys-
tem. During the first three years of study in
the “Health Modeling” track, ten organ systems
are covered through modules: the hematopoietic
system, the immune system, the musculoskele-
tal system and skin (integumentary system), the
cardiovascular system, the respiratory system, the
digestive system, the nervous system and sense or-
gans, the urinary system, the endocrine system,
and the reproductive system.

For successful mastery of the material on organ
systems, the first semester of the first year includes
two interdisciplinary modules “Fundamentals of
a Systematic Approach” and “Fundamentals of

Fundamental Medicine”, which are necessary for
students to acquire basic knowledge in a number
of fundamental disciplines while mastering uni-
versal and general professional competencies. The
curriculum of these first two introductory mod-
ules includes the basics of Latin, normal physiol-
ogy, histology, pathological anatomy, pathophysi-
ology, microbiology, biochemistry, pharmacology,
and medical genetics.

To ensure understanding of the body’s function-
ing as a single whole, after completing the mod-
ules on individual organ systems a final interdisci-
plinary module called “Integration of Systems” is
provided. This module allows students to broaden
their understanding of the interconnection of vari-
ous body systems by studying the multi-organ and
multi-system nature of damage in different dis-
eases, as well as to deepen their insight into the
problem of comorbid conditions and the influence
of various exogenous and socio-psychological risk
factors on the human body within the framework
of the biopsychosocial model of human pathology
development [13].

Within each interdisciplinary organ-system
module, students study the anatomy, histology,
physiology, pathophysiology, pathology, medical
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Figure 1. Scheme of the curriculum for semesters 1—6 of the innovative educational program General Medicine

in the Health Modeling profile
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Figure 2. Example of an interdisciplinary module on the digestive system

Pucyuo:c 2. HpHMep MEXINCIHUIIIMHAPHOTO MOIYJIA 110 HHIHeBapI/ITeHbHOﬁ cucreMe

genetics, biochemistry, basics of diagnostics, and
principles of treatment of the most common dis-
eases of the given organ system. Figure 2 pres-
ents an example of the structure of an interdis-
ciplinary module on the digestive system, which
involves more than ten different subdivisions of
the university.

The structure of each module provides for “hor-
izontal” and “vertical” integration of knowledge
when studying an organ system, which develops
systemic and interdisciplinary thinking in stu-
dents (Fig. 3). Vertical integration implies a se-
quential progression of the learning process from
biomedical sciences to clinical sciences, while hor-
izontal integration involves studying the organ
system from normal state to pathology [14]. This
approach ensures that organ systems are studied at
different levels — from molecular-genetic, through
embryological, to cellular, organ, and system-lev-
el understanding of material in normal and patho-
logical states. Vertical integration strengthens the
link between preclinical and clinical knowledge
[14]. Training in preclinical departments becomes
more focused on clinical practice, and training
in clinical departments becomes more structured
and relies on the fundamental clinically orient-
ed disciplines of the module [14]. As a result,

learning through interdisciplinary modules con-
tributes to greater student engagement in the
educational process.

Spiral principle of curriculum organization

The spiral principle of curriculum organization,
which within the framework of vertical integra-
tion entails a gradual complication and deepening
of knowledge from year to year, has deep roots in
the history of medical education. This principle
was consciously applied for the first time in the
19th century, when medical schools began mov-
ing from narrowly specialized training to a more
comprehensive approach [15]. The spiral principle
allows students to be introduced more effectively
to the world of medicine, gradually revealing to
them the complexity and multifaceted nature of
medical science. In the modern system of medi-
cal education, the spiral principle is foundation-
al, allowing students to consolidate and deepen
their knowledge with each year of study, forming
a holistic understanding of medical science and
practice [16].

In the educational program of the “Health
Modeling” track, the spiral principle is realized,
among other ways, by revisiting clinical disci-
plines tied to the pathology of a specific organ
system in later years of training. For example, in

10
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the “Digestive System” module, which is studied
by students in the early years, students learn how
the gastrointestinal tract functions in normal and
pathological states at various levels of its orga-
nization and operation, and also gain an initial
understanding of the most common pathologies
affecting the digestive system that are encoun-
tered in medical practice, becoming familiar with
principles of treatment and prevention of these
diseases. In the more advanced years of training,
students return to the pathology of the digestive
system, studying various diseases of this organ sys-
tem at a deeper level within elective courses in the
field of gastroenterology. Moreover, at this stage
students have the option to choose an individu-
al educational trajectory, where they can study
this problem either from a therapeutic perspec-
tive (“Therapeutic Gastroenterology”) or from the
perspective of surgical care for this category of
patients (“Surgery of Gastrointestinal Diseases”).
This individualization of the educational trajec-
tory in the senior years is based on a competen-
cy-based approach and demonstrates an increase
in the competitiveness of graduates of Sechenov
University’s educational programs [17].

Early immersion in clinical practice

With the development of simulation equipment,
the component of real interaction with patients in
clinical settings is increasingly disappearing from
medical education. In the “Health Modeling” pro-
gram, certain elements of each interdisciplinary
organ-system module take place at the university’s
clinical bases, which promotes the earliest possi-
ble immersion of students in clinical practice and
increases students’ engagement in the educational
process. This experience from the very beginning
of training allows students to witness the health-
care system from the inside, as well as providing a
real understanding of preventive care for the pop-
ulation and the role of healthcare professionals in
this area [6, 7, 18, 19].

Early immersion in clinical practice, beginning
in the first year of study, is a crucial principle of
the “Health Modeling” program. This approach
allows students from the very start of training to
engage with the medical environment, seeing dis-
eases not only in theoretical models but also in
the context of direct doctor-patient interaction [6,
7, 18, 19]. The content of each interdisciplinary
module includes discussion of clinical cases in a
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problem-based learning format, visits with pa-
tients in the clinic, and the acquisition of practical
skills starting in the first year. This contributes to
the development of clinical thinking, the formation
of communication skills with patients and medical
staff, and the early mastery of practical skills in di-
agnosis, treatment, and disease prevention.

Translation of cutting-edge scientific

knowledge into the educational process

Each module of the track includes laboratory
practicums in the innovative divisions of Sechenov
University’s Biomedicine Science & Technology
Park, which serve as a key tool for translating
cutting-edge scientific knowledge into the educa-
tional process. Students have the opportunity to
participate in experiments such as skin bioprint-
ing, decellularization of an aortic valve as part
of creating valvular bioprostheses, evaluation
of hemocompatibility of tissue-engineered con-
structs, and other promising areas of biomedical
research at the Institute of Regenerative Medicine
of Sechenov University. Every organ-system mod-
ule includes a thematic laboratory practicum. For
example, in the module “Musculoskeletal System
and Skin”, under the guidance of mentors, stu-
dents learn how to culture human mesenchymal
stem cells.

To encourage students to apply innovative
health-preserving methods in their future prac-
tice, each interdisciplinary organ-system module
features lectures and master classes by leading
experts (opinion leaders) in the relevant clini-
cal fields. For instance, in the “Immune System”
module, the students of the “Health Modeling”
track were given lectures by leading experts in
molecular allergology (Professor Rudolf Valenta
from the University of Vienna and by Igor Nabiev,
the head of the Nanoparticle Laboratory at the
University of Reims, France).

Such sessions allow students to gain hands-on ex-
perience with modern equipment and technologies,
expand their knowledge of advanced approaches to
the diagnosis, treatment, and prevention of diseas-
es, and develop skills in scientific research. The ap-
proach used ensures that students acquire innovative
competencies such as forecasting, prediction, pre-
vention, health monitoring and management, and
health modeling.

In-depth study of a foreign language by students
of the “Health Modeling” track provides them with
access to the latest scientific publications, educa-
tional materials, and medical literature, and also
allows participation in international conferences,

internships, and research projects. The program pro-
vides for internships at leading clinical and research
centers in Russia and partner countries.

This greatly contributes to the training of high-
ly qualified specialists who are ready to apply in-
novative methods and advanced technologies not
only for diagnosis and treatment, but also for ef-
fective prevention of various human pathologies?
[20, 21].

Interdisciplinary integrated examination

based on solving clinical cases: A new

approach to assessing students’ knowledge

With the above-described curriculum structure,
a logical question arises regarding the method of
periodic assessment.

Although oral examinations are traditionally
described in the literature as a method with cer-
tain biases in knowledge evaluation [22], some
works emphasize that students devote more effort
and time when preparing for oral exams than for
written exams [23]. We are inclined to agree with
the latter view and consider the oral part of the
assessment a very important stage in monitoring
students’ mastery of the material [24].

Assessment for each interdisciplinary module
of the program consists of two stages: a central-
ized test and an oral exam. The centralized test
contains a set of multiple-choice questions from
each department of the university involved in the
module. The number of test items contributed by
each department is proportional to the number
of credit units of that discipline’s material in the
module. The oral exam requires students to an-
swer questions in the context of solving interdis-
ciplinary clinical cases developed specifically for
this track. Each case integrates material taught
by 2—3 departments of the university, whose fac-
ulty jointly compose the case scenario and corre-
sponding questions for students. The cases repre-
sent clinical scenarios, usually supplemented by
a full spectrum of laboratory and instrumental
diagnostic data. A portion of the cases include im-
ages and photographs of histological slides. Thus,
the problem-based learning principle is preserved
even during assessment. The examination board
for each module includes representatives of all
university departments involved in that module.
Since each case unites 2—3 departments, for the
oral exam the faculty examiners are divided into
groups of 2—3 people according to a pre-arranged
list of exam cases. In this way, each student at the
exam is presented with one case and examined by
2—3 examiners.

2 In the context of rapid technological development, which began in the mid-20th century, educational requirements have un-
dergone significant changes due to the growing demand for knowledge-intensive specialties. The transformation of education in
the medical field is manifested by the active integration of scientific research into medical practice [21].
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This approach to conducting intermediate as-
sessments each semester in a medical university is
innovative and had not been used previously at
Sechenov University.

Managerial competencies in healthcare

The formation of specialists capable of solving
fundamentally new tasks is possible only in an en-
vironment that fosters the development of personal
and professional competencies [21]. New training
programs allow students to acquire, in addition
to the standard set of competencies, also research,
managerial, entrepreneurial, and other skills [20].
Modern healthcare demands that medical profes-
sionals have not only deep professional knowledge,
but also well-developed managerial competencies.
The inclusion in the “Health Modeling” curric-
ulum of an additional practicum “Healthcare
Management” in the form of internships in depart-
ments of regional and federal healthcare authori-
ties, as well as in large biotechnology companies
(the university’s industry partners), is a unique
step in training a new generation of physicians.
Such practice allows students to gain experience

working in various healthcare management struc-
tures, become familiar with the principles of or-
ganization and management of medical care, and
also evaluate the role of biotechnologies in the de-
velopment of modern medicine. This contributes
to the formation of managerial skills in students,
such as planning, organization, coordination, anal-
ysis, and problem-solving, which will allow them
to build their careers more effectively in the fu-
ture and become national-level expert physicians.

Results of the student survey

When implementing any new educational pro-
gram, obtaining feedback from students is an es-
sential and important step. We conducted a sur-
vey among first- and second-year students who
are studying in the “Health Modeling” program.
The survey included nine questions with multi-
ple-choice answers, and a tenth question was an
open-ended item where students could enter their
suggestions and comments. An anonymous survey
was carried out using the Yandex Forms service,
and all students gave consent to participate. Data
from 21 respondents were analyzed®. The full text

Overall Program Evaluation

u5 m4 =3

Knowledge Matching the Expectations

= Fully satisfied

“' No, | expected more

Ease of Perception/Assimilation of The Program

= Significantly exceeds my expectations

- Of course, yes

= Probably yes
= Probably not

The Importance of Management Skills

= Very important
= Rather, it is important

" Rather, it is not important

Figure 4. Summary data of the survey of students majoring in “Health Modeling”

Pucyuorc 4. CBojauble janHbie AHKETUPOBaHUA CTY/IEHTOB HpO(l)I/I]IH «MO,Z[QHI/IPOBB.HI/IQ 310POBbA»

3 Education under the educational program General Medicine, specializing in “Health Modeling”, is conducted on a self-funded

basis.
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of the questions and the structure of the responses
are presented in the Appendix.

According to the survey results, the majority of
students reported positive impressions from train-
ing in the “Health Modeling” program, noting
the high importance of acquiring managerial and
digital competencies, as well as the importance of
advanced study of the English language (Fig. 4).

Conclusion

The introduction of an integrative organ-system
principle into Russian medical education, imple-
mented for the first time at Sechenov University,
represents a significant step forward in the train-
ing of medical personnel in Russia. This approach,
which has proven itself in a number of foreign coun-
tries, differs from the traditional approach focused
on the study of separate disciplines with a clear di-
vision into fundamental and clinical sciences.

The integrative approach allows the human
organism to be considered as a cohesive system,

Appendix

Survey questions and response options

taking into account the interactions of all organs
and systems with each other at various levels,
from the molecular-genetic to the organismal
and supra-organismal. This makes it possible to
train physicians capable of seeing an individual
in the context of their life and overall health,
considering not only physiological but also psy-
chological, social, and environmental factors af-
fecting their well-being.

The integrative organ-system principle is ex-
tremely promising for Russian medical educa-
tion. Considering the additional innovative com-
ponents introduced into the “Health Modeling”
curriculum model, it allows for the training of
a new generation of physicians focused on pre-
serving the health of both individual patients
and the nation as a whole, capable of preventing
diseases, engaging in prevention, and promoting
healthy lifestyles. This approach corresponds to
modern trends in medicine aimed at preventive
measures and improving the quality of life of
the population.

1. Rate your overall impressions of training in the “Health Modeling” program on a scale from 1 to 5 (where
1 — absolutely negative impressions, and 5 — extremely positive impressions).

(Scale of 1—5 was provided for responses.)

2. Is the content of the studied modules easy to perceive and assimilate?

« not at all
« rather not
- rather yes
« definitely yes

3. Does the volume of knowledge that you are obtaining in the “Health Modeling” program meet your ex-

pectations?

* no, I expected more

« fully meets my expectations

- significantly exceeds my expectations

4. How important is the opportunity to acquire managerial competencies during the training for you?

- not at all important
« rather not important
- rather important
 very important

5. How important is early immersion in clinical practice during the training for you?

- not at all important
« rather not important
- rather important
 very important

6. How important is the presence of laboratory practicums for you?

- not at all important
« rather not important
- rather important
 very important

14
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7.

How important is acquiring digital competencies during the training (principles of working with big data,
artificial intelligence, machine learning algorithms in medicine)?

- not at all important
« rather not important
- rather important
 very important

Modeling” program for you?

. How important is the opportunity for in-depth study of the English language during training in the “Health

- not important, since I have a sufficiently good command of English
- not important, since I do not consider strong English proficiency necessary for my future career
- important, since I want to improve my level of medical English

- not at all important
« rather not important
- rather important
 very important

. How important is the opportunity for internships abroad as part of the training for you?

10.Thank you for participating in the survey! If you have any suggestions or comments, please leave them
in the field below. (Open-ended question for free-form feedback.)

References / Jlutepartypa

Cyuxoe C.B., A6> X., Aumonosa E.H., Bapax II., Be-
auukosckuii B.T., Tarazyosa M.M. u dp. Ilepconamman-
poBaHHasi MeJHIMHA KaK OOHOBJIsIEMasi MOJEJIb HAI[MOHAIb-
HOll cucreMbl 3apaBooxpanenus. Yacts 1. Crparernvyeckue
acrekTbl uHGPacTPyKTypbl. Poccutickuii secmnux nepuna-
moaozuu u neduampuu. 2017;62(3):7—14. [Suchkov S.V.,
Abe H., Antonova E.N., Barach P., Velichkovskiy B.T.,
Galagudza M.M., et al. Personalized medicine as an up-
dated model of national health-care system. Part 1. Stra-
tegic aspects of infrastructure. Russian Bulletin of Peri-
natology and Pediatrics. 2017;62(3):7—14. (In Russ.].
DOTI: 1027-4065-2017-62-3-7-14

Chang A.Y., Skirbekk V.F., Tyrovolas S., Kasse-
baum N.J., Dieleman J.L. Measuring population ageing:
An analysis of the Global Burden of Disease Study 2017.
Lancet Public Health. 2019;4(3):e159—67. DOI: 10.1016/
S2468-2667(19)30019-2

GBD 2017 Disease and Injury Incidence and Preva-
lence Collaborators. Global, regional, and national inci-
dence, prevalence, and years lived with disability for 354
diseases and injuries for 195 countries and territories,
1990—2017: A systematic analysis for the Global Burden of
Disease Study 2017. Lancet. 2018;392(10159):1789—858.
DOI: 10.1016,/S0140-6736(18)32279-7

Dedepanvroii 3axorn om 21 noabps 2011 2. Ne 323-D3
«O06 ocHOBax OXpaHbl 3[J0POBbsI IPaKAaH B PoCCHHCKOiT
Depepanuns». Crparterust AeiicTBuil B MHTEpecaxX Tpask/aH
crapmero  mokonenust B Poccmiickoit  Degepanun
10 2025 roga (Pacnopsizkerne [Tpasurenbersa PD or 5 ¢es-
pamst 2016 r. No 164-p). [Federal Law of November 21,
2011 No. 323-FZ “On the Fundamentals of Health Pro-
tection of Citizens in the Russian Federation”. Strategy
of Actions in the Interests of Senior Citizens in the Rus-
sian Federation until 2025 (Order of the Government
of the Russian Federation of February 5, 2016 No. 164-r).
(In Russ.)].

Hayuonanonvii npoexm </lemozpagpusi> (yrsepskiaeH mpe-
suzmymoM Cosera npu [Ipesuzente Poccuiickoit Denepanun
[0 CTPATErnYecKOMY Pa3BUTUIO U HAIIMOHAJIBHBIM ITPOEKTAM;
npotokoa Ne 16 ot 24 nexa6ps 2018 r.). [National project
“Demography” (approved by the Presidium of the Council
under the President of the Russian Federation for Strate-
gic Development and National Projects; protocol No. 16
of December 24, 2018). (In Russ).].

6. Tocydapcmsennasn npozpamma <Passumue 30pasooxpare-

nusi» (IlocranoBienue [IpaBurenncrBa Poccuiickoit MDeje-
pamm Ne 1640 or 26 pekabps 2017 r.). [State program
“Healthcare development” (Resolution of the Government
of the Russian Federation No. 1640 of December 26, 2017)
(In Russ.)].

7. Ipuxas Munucmepcmea 30pagooxpanenus PD Ne 1177u

om 29 oxmsbps 2020 2. «O6 yrepxiaenun Ilopsika
OpraHM3alMl U OCYIIECTBJEHNST NPOPUIAKTUKH — HEHH-
(eKIMOHHBIX  3a00JIEBAaHUH 1 MIPOBEJEHUS] MePONPUSITHI
10 GOPMUPOBAHUIO 3/[0POBOTO 00Opasa SKHU3HH B ME/MIIHH-
ckux oprauusanusix». [Order of the Ministry of Health
of the Russian Federation No. 1177n of October 29, 2020
“On approval of the Procedure for organizing and imple-
menting the prevention of non-communicable diseases
and implementing measures to promote a healthy lifestyle
in medical organizations”. (In Russ.)].

8. Jymoxuna FO.A., I'onuaposa E.B., Ilasnoe Y.C., Jlum-

eunosa T.M., Boaenv b.A. MexaucinnanHapHbIl KOHCH-
JIMYM KaK ONTHMAJIbHBII COCO0 MHTErpalu KJIMHUYECKUX
JUICIUIIMH U Pa3BUTHUSI MCCJIEA0BATENBCKOTO MBIIILIEHUSI.
Meduyunckoe o6pasosanue u NPoPHeccuoHaIvHOEe PaA3-
eumue. 2024;15(1):8—=23. [Lutokhina Yu.A., Goncharo-
va E.V., Pavlov Ch.S., Litvinova T.M., Volel’ B.A.
Multidisciplinary consultation as an optimal way for inte-
gration of clinical disciplines and development of scientific
thinking. Medical education and professional development.
2024;15(1):8—23. (In Russ.)]. DOI: 10.33029,/2220-8453-
2024-15-1-8-23

9. Panda M., Panda S., Nanda S., Panda M., Garaba-

du S. Traditional teaching versus integrated teaching
in undergraduate medical curriculum, a comparative study.
Annals of International Medical and Dental Research.
2019;5(5):5—6. DOI: 10.21276/aimdr.2019.5.5.AT1

10. Abbas S., SadigN., Zehra T., Ullah 1., Adeeb H. Com-

parison of performance of undergraduate medical students
trained in conventional and integrated curriculums. Inter-
national Journal of Academic Medicine. 2022;8(2):109—
15. DOI: 10.4103/ijam.ijam_112_21

1. Maizes V., Schneider C., Bell 1., Weil A. Integrative

medical education: Development and implementation
of a comprehensive curriculum at the University of Arizona.
Acad Med. 2002;77(9):851—60. DOIL: 10.1097,/00001888-
200209000-00003

Poc skypH ractposuTepoJi rematon koaonpokros 2025; 35(2) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(2)

15



16

Editorial /Pemaxkimonnas

www.gastro-j.ru

12. Bandaranayake R.C. The integrated medical curriculum.
CRC Press, 2022.

Lugg W. The biopsychosocial model — history, contro-
versy and Engel. Australas Psychiatry. 2022;30(1):55-9.
DOI: 10.1177,/10398562211037333

Snyman W.D., Kroon J. Vertical and horizontal inte-
gration of knowledge and skills — a working model. Eur
J Dent Educ. 2005;9(1):26—31. DOI: 10.1111/j.1600-
0579.2004.00355.x

Kapitonova M.Y., Gupalo S.P., Dydykin S.S., Va-
sil’ev Yu.L., Mandrikoo V.B., Klauchek S.V., et al.
Is it time for transition from the subject-based to the in-
tegrated preclinical medical curriculum? Russian Open
Medical Journal. 2020;9(2):¢0213. DOI: 10.15275/ru-
somj.2020.0213

Fraser S., Wright A.D., van Donkelaar P., Smirl J.D.
Cross-sectional comparison of spiral versus block integrat-
ed curriculums in preparing medical students to diagnose
and manage concussions. BMC Med Educ. 2019;19(1):17.
DOI: 10.1186,/s12909-018-1439-0

Bopdoscxuii C.II., Boauxosa E.A., Pomanosa FO.A.,
Hanuenxo A.A., Jymoxuna FO.A., Pyoyoe M.A. u Op.
WuauBuayanbHas o0pasoBaTesibHas TPAeKTOPHs KaK WH-
crpyMenT (hOPMUPOBAHUS TPEIPUHUMATETHCKIUX KOMIIETEH-
Uil y CTyJIeHTOB MeUIIMHCKOTO By3a. Meduyunckoe obpa-
306anue u npogeccuonanvroe pazsumue. 2024;15(3):8—20.
[Bordovsky S.P., Volchkova E.A., Romanova Yu.A.,
Panchenko A.A., Lutokhina Yu.A., Rubtsov M.A., et al.
Individual educational trajectory as a tool for developing
students’ entrepreneurial competencies in medical univer-
sity. Medical education and professional development.
2024;15(3):8—20. (In Russ.)]. DOI: 10.33029,/2220-8453-
2024-15-3-8-20

Dornan T., Littlewood S., Margolis S.A., Scherpbier A.,
Spencer J., Ypinazar V. How can experience in clini-
cal and community settings contribute to early medical

13.

14.

15.

16.

17.

18.

Information about the authors

Maria M. Litvinova* — Cand. Sci. (Med.), Docent, Deputy
Head of Department for Research, Department of Medical
Genetics; Head of Educational Programs, N.V. Sklifosovsky
Institute of Clinical Medicine, I.M. Sechenov First Moscow
State Medical University (Sechenov University).

Contact information: litvinova_m_m@staff.sechenov.ru;
119435, Moscow, Rossolimo str., 11, build. 2.

ORCID: https://orcid.org,/0000-0002-1863-3768

Marianna S. Khamidulina Specialist in Educational
and Methodological Work of the N.V. Sklifosovsky Institute
of Clinical Medicine, I.M. Sechenov First Moscow State
Medical University (Sechenov University).

Contact Information: khamidulina_m_s@staff.sechenov.ru
119435, Moscow, Rossolimo str., 11, build. 2.

ORCID: https://orcid.org,/0000-0002-2276-3696

Tatiana M. Litvinova — Cand. Sci. (Pharm.), Docent, Vice-
Rector for Academic Affairs, I.M. Sechenov First Moscow
State Medical University (Sechenov University).

Contact information: litvinova_t_m_1@staff.sechenov.ru;
119435, Moscow, Bolshaya Pirogovskaya str., 2, build. 4.
ORCID: https://orcid.org,/0000-0003-0820-0755

* Corresponding author / ABTOp, OTBETCTBEHHBIIT 32 TIEPENNCKY

education? A BEME systematic review. Med Teach.
2006;28(1):3—18. DOI: 10.1080,/01421590500410971
Tayade M.C., Latti R.G. Effectiveness of early clini-
cal exposure in medical education: Settings and scientific
theories — Review. J Educ Health Promot. 2021;10:117.
DOI: 10.4103/jehp.jehp_988_20

Ilasnoe Y.C., Kosanesckass B.U., Jlumeunosa T.M.,
Boaeav b.A. Mojenn MeAMIIMHCKOrO OO6pPa30BaHUs: HCTO-
pPHUYECKHE ACIEKTbI, COBPEMEHHOE COCTOSIHUE, MPOGJIEMBbI.
Meduvyunckas amuxa. 2022;3:44—50. [Pavlov Ch.S.,
Kovalevskaja V.I., Litvinova T.M., Volel’ B.A.
The models of medical education: Historical aspects, cur-
rent condition and concerns. Medical Ethics. 2022;3:44—
50. (In Russ.)]. DOI: 10.24075/medet.2022.051

Iasnoe U.C., Kosanresckas B.H., Kupeesa H.B., /lyo-
nux E.H., Boponosa E.H., Jumeunosa T.M. u dp. OG-
pasoBareJbHbIe PUOPUTETHI U IIPOrPAMMbBI PA3BUTUSI HC-
CJIE/IOBATEBCKIX KOMIIETEHI[MH B HAYKO-OPHEHTHPOBAHHOM
MeIUUIHCKOM oOpasosanuil. Kapouosackynspnas mepa-
nus u npoghuraxmuxa. 2022;21(4S):3481. [Pavlov Ch.S.,
Kovalevskaya V.1., Kireeva N.V., Dudnik E.N., Vor-
onova E.I., Litvinova T.M., et al. Educational priorities
and programs for the development of research competen-
cies in science-based medical education. Cardiovascular
Therapy and Prevention. 2022;21(4S):3481. (In Russ.)].
DOI: 10.15829,/1728-8800-2022-3481

Assessment methods in medical education. Int J Health
Sci (Qassim). 2008;2(2):3-7.

Tauber S.K., Thakkar V.]J., Pleshek M.A. How does
the type of expected evaluation impact students’ self-reg-
ulated learning? Journal of Applied Research in Memory
and Cognition. 2022;11(1):106—19.

Pernar L.I.M., Askari R., Breen E.M. Oral examinations
in undergraduate medical education — What is the ’val-
ue added’ to evaluation? Am J Surg. 2020;220(2):328—33.
DOI: 10.1016/j.amjsurg.2019.12.031

19.

20.

21.

22.
23.

24.

Ceezenusi 06 aBTopax

JlutBunoBa Mapusi MuxaittoBHa® — KaHauIaT MeMIIMHCKIX
HAyK, [IOIIEHT, 3aMeCcTUTeJb 3aBedylomiero Kadeapoit Mesu-
IMHCKOW TeHETHKU 10 HAaydHOil padoTe, PyKOBOIHUTEND 00pa-
30BaTeJbHBIX IPOrpaMM VHCTUTYTA KJIMHUYECKOI MeInIMHbI
nm. H.B. Crxmdocockoro, @TAOY BO «Ilepsbiit Mockos-
CKUil TOCYIapCTBEHHDII MeuinHcKuii yausepcurer uM. V.M. Ce-
yeHoBa» MunucrepcTsa 3ipaBooxpanenust Poccutickoit Memeparui.
Konrakruas nadopmarms: litvinova_m_m@staff.sechenov.ru;

119435, r. Mocksa, ya. Poccoanmo, 11, cp. 2.

ORCID: https://orcid.org,/0000-0002-1863-3768

Xamuaymna Mapuanna CepreeBHa — crenuasucT 1o yue6-
HO-MEeTO/INYeCcKoil pabote VMHCTUTYTA KIMHUYECKOH MeINIITHbBI
nm. H.B. Cxundocosckoro, @IAOY BO «Ilepsbiit Mockos-
CKUI TOCY/IapCTBEHHDIN MeIUIUHCKUNA YHUBEPCHUTET
uMm. .M. CeuenoBa» MunucrepcrBa 3/ipaBooxpanenust Poccuii-
ckoit Degeparnn.

Konrakrnas nndopmanmst: khamidulina_m_s@staff.sechenov.ru;

119435, r. Mocksa, ya. Poccoanmo, 11, cp. 2.

ORCID: https://orcid.org,/0000-0002-2276-3696

JlutBunoBa Tartpsina MuxaiiioBna — kauauaat QapmareBTu-
YeCcKNX HayK, JIOLEHT, MPOPeKTop 1o yueOHoii pabore, ®IAOY
BO «llepsbrii MocCKOBCKMiT TOCyIapCTBEHHDBI MeJINIITHCKII
yuusepcurer uM. V.M. CedyenoBa» Mununcrepcrsa 3/paBooxpa-
nennst Poccuiickoit Meneparun.

Konrakrnas nndopmarnust: litvinova_t_m_ 1@staff.sechenov.ru;
119435, r. Mocksa, ya. Boabmas [Tuporosekas, 2, crp. 4.
ORCID: https://orcid.org,/0000-0003-0820-0755

Poc ypH racTposuTepoJ rematon koaonpokros 2025; 35(2) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(2)



www.gastro-j.ru

Editorial /Pemakimonnas

Yulia A. Lutokhina — Dr. Sci. (Med.), Professor of the De-
partment of Faculty Therapy No. 1, Deputy Director for Edu-
cational and Clinical Work of the N.V. Sklifosovsky Institute
of Clinical Medicine, I.M. Sechenov First Moscow State
Medical University (Sechenov University).

Contact information: lutokhina_yu_a@staff.sechenov.ru;
119435, Moscow, Bolshaya Pirogovskaya str., 6, build. 1.
ORCID: https://orcid.org,/0000-0002-7154-6794

Elena N. Dudnik — Cand. Sci. (Biol.), Associate Professor
of the Department of Normal Physiology, N.V. Sklifosovsky
Institute of Clinical Medicine, I.M. Sechenov First Moscow
State Medical University (Sechenov University).

Contact information: dudnik_e_n@staff.sechenov.ru;

125009, Moscow, Mokhovaya str., 11, build. 4.

ORCID: https://orcid.org,/0000-0003-4571-1781

Natalia V. Kireeva — Cand. Sci. (Med.), Associate Professor
of the Department of Outpatient Therapy, N.V. Sklifosovsky
Institute of Clinical Medicine, I.M. Sechenov First Moscow
State Medical University (Sechenov University).

Contact information: kireeva_n_v_1@staff.sechenov.ru;
119333, Moscow, Fotiyevoy str., 10.

ORCID: https://orcid.org,/0000-0002-3467-886X

Konstantin V. Ivashkin — Dr. Sci. (Med.), Professor
of the Department of Propaedeutics of Internal Diseases,
Gastroenterology and Hepatology of the N.V. Sklifosovsky
Institute of Clinical Medicine, I.M. Sechenov First Moscow
State Medical University (Sechenov University).

Contact information: ivashkin_k_v_1@staff.sechenov.ru;
119435, Moscow, Pogodinskaya str., 1, build. 1.

ORCID: https://orcid.org,/0000-0002-5699-541X

Beatrice A. Volel — Dr. Sci. (Med.), Professor of the Depart-
ment of Psychiatry and Psychosomatics, Director of the N. V. Skli-
fosovsky Institute of Clinical Medicine, I.M. Sechenov First
Moscow State Medical University (Sechenov University).
Contact information: volel_b_a@staff.sechenov.ru;

119992, Moscow, Rossolimo str., 11, build. 2.

ORCID: https://orcid.org,/0000-0003-1667-5355

Authors’ contributions

Concept and design of the study: Litvinova M.M., Litvino-
va T.M., Lutokhina Yu.A., Dudnik E.N., Kireeva N.V., Volel B.A.
Collection and processing of the material: Litvinova M.M.,
Khamidulina M.S., Lutokhina Yu.A.

Statistical processing: Litvinova M.M., Khamidulina M.S.
Writing of the text: Litvinova M.M., Khamidulina M.S.
Editing: Litvinova M.M., Ivashkin K.V.

Proof checking and approval with authors: Litvinova M.M.,
Ivashkin K.V.

Jlyroxuna IOumsi AsnekcanipoBHa — [IOKTOP MeEIUIMHCKIX
Hayk, mpodeccop Kadeapsl QaxyabTeTckoil Tepamum Ne 1,
3aMeCTHTeJb AUPEKTOpa 10 yd4eOHOIl M KJIMHHYECKOIl pabore
Wucrntyta xauxmyeckoit meauiuasl nM. H.B. Cxidocosckoro,
®DI'AOY BO «Ilepsbrii MockoBCKHiT rocyfiapcTBeHHBII Mean-
muHCcKuil yHuBepcuter uM. 1.M. CeuenoBa» MuHucTtepcrBa
3apasooxpanenust Poccuiickoit degeparyn.

Konrakraas undopmanus: lutokhina_yu_a@staff.sechenov.ru;
119435, r. Mocksa, yia. B. ITuporosckas i1 6, ctp 1.

ORCID: https://orcid.org,/0000-0002-7154-6794

Aymnuk Enena HukonaeBHa — kanujat GHOJOrHYecKUX HayK,
JoneHT Kadeapbl HopMasibHOIT usnosornn VHCTHTyTa KIMHU-
yeckoit mMemuuumubl nM. H.B. Cxmudocosckoro, @IAOY BO
«IlepBblii MockoBCKuit TOCY/1apCTBEHHbIN MeAMIIMHCKUIL yHU-
Bepcurer uM. V.M. CeuenoBa» Munucrepcrsa 3/1paBooxXpaHe-
ausa Poccuiickoit Megepannn.

Konrakraas undopmannst: dudnik_e_n@staff.sechenov.ru;
125009, r. Mocksa, yia. Moxosas, 11, ctp. 4.

ORCID: https://orcid.org/0000-0003-4571-1781

Kupeesa Hatanbsi BuxkropoBHa — KaHIMIaT MeJNUIITHCKIX
HayK, JI0LeHT KadeAphl NOJNKINHIYeCKol Tepamnu HcruryTa
kanHndeckoit Mepuimnabl uM. H.B. Ckiudocosckoro, DTAOY
BO «Ilepsorit MoCKOBCKHIT rOCy1apCTBEHHDLIT MeIUIIMHCKUI YHIT-
Bepcurer uM. V.M. CeueHoBa» Munucrepcrsa 3/1paBooXpaHe-
aus Poccniickoit Megepannn.

Konrakraast undopmannst: kireeva_n_v_1@staff.sechenov.ru;
119333, r. Mocksa, ya. @otuesoii, 10.

ORCID: https://orcid.org,/0000-0002-3467-886X

NBamkun Koncrantun BiaaaumMupoBmy — JIOKTOp MeUIIMH-
CKMX HayK, npodeccop Kadeapbl MpOIeIeBTUKH BHYTPEHHUX
6oJie3Hel, racTPOIHTEPOJIOTHH U renatosioruu Muerntyta Kim-
Hnueckoit Meguimubl M. H.B. Crmudocosckoro, DITAOY BO
«IlepBblit MockoBCKMiT TOCY/1apCTBEHHbIN MeAMIIMHCKUI yHH-
Bepcurer uM. V.M. CeuenoBa» Munucrepcrsa 3/1paBooXpaHe-
aua Poccniickoit Megepannn.

Kownrakraast nadopmarust: ivashkin_k_v_1@staff.sechenov.ru;
119435, r. Mocksa, ya. [lorogunckas, 1, crp. 1.

ORCID: https://orcid.org,/0000-0002-5699-541X

Bousiean Beatpuca AnbGeproBHa — JOKTOP MEANIUHCKUX HayK,
npodeccop Kadeapsl NCUXUATPUN U ICUXOCOMATUKH, AUPEKTOP
Wucruryra kanandeckoit megununel uM. H.B. Ckimdocosckoro,
DIrAOY BO «llepsblii MOCKOBCKUIT TOCYZapCTBEHHBII Me/H-
muHCcKuil yHunBepcuter uM. .M. CeuyenoBa» MuHmcTepcTBa
3apasooxpanenust Poccuiickoit Meaepariyn.

Konrakraast undopmanus: volel_b_a@staff.sechenov.ru;
119992, r. Mocksa, ya. Pocconmnmo, 11, crp. 2.

ORCID: https://orcid.org,/0000-0003-1667-5355

Bkaanx aBropoB

Konnemusa w ausaiin ucciaemoBanusa: Jlutsunosa M.M.,
JIntBunoBaT.M., JIyroxunalO.A., Iynnuk E.H., Kupeesa H.B.,
Bosiens B.A.

C6op u o6paGorka mMartepuasos: JlursuHosa M.M., Xamuy-
auna M.C., Jlyroxuna 10.A.

Cramicruyeckast o6padorka: JlutsrnHosa M. M., Xamuysmisa M.C.
Hamucanue texcra: Jlutsunosa M.M., Xamuayanna M.C.
PepaktupoBanue: Jlutsunosa M.M., Msamkun K.B.
IIpoBepka u corjiacoBaHue BEPCTKH C ABTOPCKHM KOJLTEKTH-
BoM: JIutBunosa M.M., Msamkun K.B.

Submitted: 30.03.2025 Accepted: 03.04.2025 Published: 30.04.2025
[Moctymmma: 30.03.2025 Ilpunsra: 03.04.2025 Omny6ankoBana: 30.04.2025

Poc skypH ractposuTepoJi rematon koaonpokros 2025; 35(2) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(2)

17



O63opbr / Reviews www.gastro-j.ru

https://doi.org/10.22416,/1382-4376-2025-35-2-18-36
YK 616.34-002-07 /-08 @

OHAOCKOIINYECKasd CEMUOTUKA 303MHO(PUABHOTO
330(¢aruTa: OT UICTOKOB K COBPEMEHHOCTM.
O030p AUTEPATYPHI U COOCTBEHHBIU OIIBIT

E./Zl. ®enopos'?, B.O. Kaii6simesa!'?*, E.B. Top6aues'?, A.N. Moxkpuiknii',
JI.M. Muxanesa*?, K.C. Macaenkuna®3, C.I'. IllanmoBanbsamiy!

" DIAOY BO <«Poccuiickuii HauuonaivHoltl ucciedosamesvckutl meduyunckud ynusepcumem um. H.H. ITupozosa»
Munucmepcmea 30pasooxpanenus Poccuiickot Dedepayuu, Mockea, Poccutickas Dedepavus

? I'BY3 «l'opodckas xaunuveckas 6oavnuua Ne 31 um. axademuxa I'.M. Caservesou» [enapmamenma 30pasooxpanenus
eopoda Mockevl, Mockea, Poccuiickas Dedepavus

* Hayuno-uccaedosamenvckui uncmumym mopghoaozuu uenosexa um. akademuxa A.Il. Asuyvina OT'BHY
«Poccuiickuil nayunvlii yenmp xupypeuu um. axademuxa b.B. ITemposckozo> Munucmepcmea 30pagooxpanenus
Poccuiickou @edepayuu, Mockea, Poccutickas Dedepaus

Llenb: cuctemMaTM3anpoBaTb nTepaTypHble U COOCTBEHHbIE AaHHble 00 3HAOCKOMUYECKOM CeMMOTUKE 303UHO-
dunbHOro asodarunta.

OCHOBHbI€ MOJIOXEHUNA. D03MHODUIIbHBIN 930harnT — XPOHNYECKOE BOCNanuTenbHoe 3abonesaHne nuesona,
XapaKkTepU3yIoLLLEECS BbIPaKEHHOM 303NHOMUIIbHON NHPUALTPALMEN CIN3UCTOM 000/I0HKM NULLEBOAA, Pa3BUTU-
em cy6anuTennanbHOro U NoACcNnM3ncToro Grnbposa, NPUBOAALLMMN K HAPYLUEHWUIO DYHKLIMN NULLLEBOAA, PA3BUTUIO
CTPUKTYP M CYXXEHUI0 MpoCBeTa NULLEBOAA, YTO KIIMHUYECKM MPOSIBNSETCS NporpeccupytoLlen aucdarvei, anum-
3040amMm 00Typaumn N1LLLEBOAA NMULLLEBLIM KOMKOM. CBOEBpPEMEHHAsA AMarHoCTMKa 1 afekBaTHOE JiedeHne 303MHO-
dunbHOro asodarnta NO3BONSAT MPEAOTBPATUTL PA3BUTUE CTPUKTYP U OPYIVX OCIOXKHEHWNIA.

YcTaHoBneHe anarHoda 6a3vpyeTcs Ha AaHHbIX 3HAOCKOMMYEeCKOro nccnenoBaHnsa ¢ 3abopom 60MbLIOro yncna
OmnonTaTtoB (He MeHee LWeCTU) U3 CIM3UCTON 0B6O0MOYKN NULLEBOAA C NMOATBEPXAEHMEM XapPaKTEPHOW rMCTONOrn-
4YecKon KapTuHbl. OnNmncaHbl OCHOBHbIE W JOMOSHUTENbHbIE 9HAOCKOMMYEecKne Npu3Hakm 303MHOMDUNLHOIO 330da-
rmTa, K KOTOPbIM OTHOCAT OTek, 60pP03abl, KOMbLA, 3KCCYAAT, CTPUKTYPbI, «KOLLIAYMA» MULLLEBOA, MULLLEBOL Y3KOrO
Kannoépa, NueBon no TUny «roppupoBaHHon Gymarn». B nocnegHue roabl NpenioXeHbl HOBbIE 3HA0CKOMNUYeckme
CUMMTOMbI, TakKMe Kak MHOXECTBEHHbIE MOSIMMOBUAHbIE MOPAXEHUS, UBMEHEHUS CN3UCTOM 060104k NULLEBOOA
Mo TUMY «CMUHbI @HKWUI03aBPa» U «'YCEHWYHOro cnepa». HecmoTps Ha MHOroobpasne 3HAOCKOMUYECKUX U3Me-
HEeHWI, OHM 06NafalT HEBLICOKOM CNELMPUIYHOCTbLIO, MX MOMYT NPOMYCTUTb BPAYn-3HAOCKOMNUCTbI, YTO MPUBOANT
K 3ano34asion AnarHocTuke 3aboneBaHusl. Bonblume Hagexabl BO3naratoTcs Ha MCMOJIb30BaHWE 3HAO0CKOMNYECKOM
annapaTypbl BbICOKOro pa3peLleHmns, co3gaHne nporpaMm MCKYCCTBEHHOIO MHTeNNekTa ais 06paboTky SHAO0CKO-
NMMYECKOro n3obpaxeHus.

3akn4yeHue. I3odaroracTpoayoseHOCKONUS SBASETCS KI0YEBbIM METOAOM B AMArHOCTUKE 303UHOPUIIBHOIO
a3odarnTa: 3HaHMe 3HA0CKOMMYECKNX NPU3HAKOB 3ab0oieBaHNs, NPOBeAeHNE MHOXECTBEHHOM B1oncum U3 nuie-
BOAA MpW NMOAO3PEHMN HA 903MHODUNbHBIN 330daruT NO3BOSINT CBOEBPEMEHHO (€L1e A0 Pas3BUTUS OCITOXHEHWNIA)
YCTaHOBUTb AMArHo3, HayaTb ieYeHne, NpeoTBPaTUTbL Pa3BUTUE CTPUKTYP.

KnioueBble cnoBa: 3031HODUNbLHBIN 330darnT, a3odaroractTpoayoseHockonus, aucoarus, wkana EREFS
KoH®NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana umtupoBanusa: Pepnopos E.[., Kaiibeiwesa B.O., lopbayes E.B., Mokpuukuii A.WN., Muxanesa J1.M., MacnexknHa K.C., LLla-
nosasnbsHL, C.I. QHgockonmyeckas ceMmoTrka 303MHOPUILHOro a3odarnta: oT UCTOKOB K COBPEMEHHOCTN. O630p nnTepaTtypbl
1 COBCTBEHHBIN ONbIT. POoccuiicknii XxypHan raCTpoaHTeposiorim, renatonoruu, kononpokronoruun. 2025;35(2):18-36. https://doi.
org/10.22416/1382-4376-2025-35-2-18-36
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Aim: to systematize literature data and the authors’ own findings regarding the endoscopic features of eosinophilic
esophagitis.

Key points. Eosinophilic esophagitis is a chronic inflammatory disease of the esophagus characterized by marked
eosinophilic infiltration of the esophageal mucosa, as well as subepithelial and submucosal fibrosis. These changes
lead to functional impairment of the esophagus, stricture formation, and luminal narrowing, clinically manifesting
as progressive dysphagia and episodes of luminal obstruction by a food bolus. Timely diagnosis and appropriate
treatment of eosinophilic esophagitis help prevent the development of strictures and other complications.

The diagnosis relies on endoscopic evaluation with the procurement of multiple biopsies (at least six) from the esoph-
ageal mucosa to confirm a characteristic histological picture. The main and additional endoscopic findings in eo-
sinophilic esophagitis include edema, linear furrows, rings, exudates, strictures, so-called “feline” esophagus,
narrow-caliber esophagus, and the “crepe-paper” esophagus. In recent years, new endoscopic signs have been
proposed, such as multiple polypoid lesions, esophageal changes resembling “ankylosaur back” and a “caterpillar
track” pattern. Despite the range of possible endoscopic findings, they exhibit relatively low specificity and may
be overlooked by endoscopists, leading to delayed diagnosis. High-resolution endoscopic equipment and the de-
velopment of artificial intelligence programs for image processing hold promise in improving diagnostic accuracy.
Conclusion. Esophagogastroduodenoscopy is the key method for diagnosing eosinophilic esophagitis: awareness
of the disease’s endoscopic signs and taking multiple biopsies from the esophagus when eosinophilic esophagitis
is suspected allow early diagnosis — prior to the onset of complications — thereby enabling timely treatment to pre-
vent stricture formation.

Keywords: eosinophilic esophagitis, esophagogastroduodenoscopy, dysphagia, EREFS scale
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Josunoduabubii  s30¢arur  (Jod) — Bocma-
JuTeNbHOE  UMMyHoonocpegoBanHoe (T2-tuma) 3a-
6oJieBaHNMe THUIIEBO/IA C XPOHUYECKHUM, MeTEeHHO
MPOTPECCUPYIONTM TE€UEHUEM, XapaKTepHU3yIoleecs
BBIpA’KEHHON 503uHOMUIbHON WH UIbTPaINel cJn-
3UCTOI 00O0JIOUKHN THINEBO/A, IpeBbImaoneil 15 s0-
3UHODUIOB B MMOJI€ 3pEHUST MUKPOCKOTIA TTPU YBeJIHYe-
aun x400, nim 6omee 15 so03unodpuaos B 0,3 Mm? (ram
6omee 60 203MHOGUIOB B MM?), pasBUTHEM CyOIIIH-
TEJMATBLHOTO W TIOACAU3UCTOr0 (hubpo3a, KIMHIYECKN
nposBIsIonieecs HapyluenneM rotanus (gucdarms,
AMU30/(bl BKJIWHEHWS MUIIA B THIIEBOJ, PBOTA IIPO-
rjoueHHoi mumeit u ap.) [1-3].

3a mnocieaHne JecATUaeTHs HalJIogaeTcs  He-
VKJOHHBII pocT 3a6osieBaemMoctu Jod. Ilo panubiM
CHCTEMaTHIeCKOro o630pa n Meraanammsa (2023 r.),
3200JIeBaEMOCTh 0D COCTABJLAeT Ha CEroAHAIIHUI
nenp 5,31 sabonesmmx #Ha 100 000 yemoBek B TOSI
(95% IN: 3,98—6,63; uncio uccaemosanuii — 27,
BeIOOpKa — 42 191 506 wenosex) [4]. Do crpaga-
I0T NIPEUMYIIECTBEHHO JnIia MysKckoro moaa (75 %
GOJIbHBIX), B OCHOBHOM JIETH, IIOJPOCTKH 1 MOJIOZbIE
B3pocabie [1, 5, 6].

CymiectBytomiass MO/iesib TIPOTPEeCCUPOBaHUST J0ID
OTIMCBIBAET TOCTEMEHHBI MEPEXO/l OT BOCTATUTED-
HBIX u3MeHeHWi K (uépo3y u CTEHO3y THIIEeBOJA
¢ passutueM jucdaruu y OOJBITUHCTBA GOJTHHBIX
Do03J. PerpocmeKkTHBHOE WCCIEeIOBaHUE TIOKA3aJIo,
YTO 3a/lepKKa C yCTAaHOBJIEHWEM [MarHo3a W Ha-
YaJioM JIeYeHUus TUTeTbHOCThIO B 20 JeT MpuBOAWUT
K ToMy, 4TO y 87,5 % IalueHToB 00HApYKUBAIOTCS
(ubpocreHoTHYECKIE W3MEHEHUSI B CTEHKE IHUIIe-
Bona, a y 70,8 % — crpukrypsl [7]. B cayuae ke

CBOEBPEMEHHOH JAMArHOCTHKN M HayajJa MeJuKaMeH-
TO3HON Tepanuy Ha PaHHUX CTaausgX 3a60JIeBaHUS
BO3MOKHO 3aMe/lJIeHHe MPOrpeccupoBaHus 3a0o0JieBa-
HUS U TIPeIOTBPAIleHNe Pa3BUTUS CTPUKTYP U APYTHUX
ocJioKHEeHUH 203nHOpUIbHOTO 930darura [7, 8].

Jlmarnoctuka D03 6aszupyercss Ha BBISIBJECHUH CO-
BOKYIHOCTH KJIMHUYECKMX CHUMIITOMOB 3a00JIeBaHUS
(mmucdarus, sarpyuHEbIE 60JIM, STU30/bI BKIMHEHHS
UM B [UIEBOJ], U35KOTA U JIP.), JAAHHBIX 330(haro-
racrpoayozperockonun (IT/IC) u pesysapratos mmaTo-
MOPOJOrNIecKOro Mccjie/JoBaHus GMONTATOB U3 IH-
meBoga (so3unoduabHas MHGUABTPALMS CIU3UCTONR
060/I0UKY TIMIIEBOJAA, CyOoIuTeMaabHbI (uépos).
B cBsi3m ¢ TeM 4YTO KJAMHWYECKHWE CUMHITOMBI J0I
Ha HayaJbHBIX ATamax 3a0oseBaHus KpaiiHe Hecrie-
muuanbl (n3xora, oguHodarus, 6o B ATUTACTPHH,
TONIHOTA) ¥ MOTYT HAGIOAATHCS IPU MHOXKECTBE JIPY-
rux 3a00JIeBaHWil, B OCHOBE CBOEBPEMEHHOI JMArHO-
cruku 3a6osieBanus Jyexut II/C ¢ npaBuabHO TIPO-
BeJleHHbIM 3a60poM GuonTatos (puc. 1) [1].

[Ipu npoBenenun s3odarockonuut y OOJbITUHCTBA
(85-90 %) manmeHToB ¢ 903UHOMDUIBHBIM 330(aru-
TOM OGHAPYKUBAIOTCS HecnelnduuecKe PU3HAKN
AKTHBHOTO BOCHAJIMTEIHHOTO TIPOTIECCa W TIOCTECTBUS
ero jumrenbHoll nepcucreniuu [6, 9]. Ilpumepno
y 10—15 % mnarnumentoB ¢ 503uHOMUIBHBIM 330(ari-
TOM IIPH 9H/IOCKOINUN IMUIIEBO/IA BUAUMBIX U3MEHEHUIT
MPOCBETa W CJAUBUCTON OGOJOUKH TIHIIEBOIA BOOOGIIE
He onpepaemnserca [10, 11].

Metaananus, omy6ankoBanHbrii B 2012 1., BKJIIO-
yapmuii 4678 manueHToB ¢ 303WHOMUIBHBIM 330-
arurom u 2742 manmeHTa KOHTPOJBHOH TPyII-
npl  6e3 TIPU3HAKOB 3TOTO 3a00JeBaHUS, BBISBUJ

Poc skypH ractposuTepoJi rematon koaonpokros 2025; 35(2) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(2)

19



20

O63opbr / Reviews

www.gastro-j.ru

OcTpbIit 3nM304 06TypaLmmM NULLEBOAA NULLEBbLIM
6ontocom

nuwesoge (B3pocnble), TOWHOTY/pBoTy, abaoMUHanbHY 60b,

MnaHoBoe obpalyeHme ¢ Kanobamun Ha aucodaruio, UsxKory,
3arpyavHHyto 60/b, Nepuoguyeckoe 3acTpeBaHue NULLM B

3a[epPXKy pocTa (aetn)

|

Otmena UMM n TKC
sa 3 Hepenm

3rAC ¢ 6uoncueit U3 gucTanbHOro U cpegHero/n

(MUHMMYM 6 6MONTATOB) C NAaTONOFO-aHaTOMUYECKUM UccneaoBaHuem 6uonTatos

POKCMManbHOro OTAENOB NULLEBOAA

|

Bonee 15
303uHodpunos/
0,3 Mmm2?

303UHOGUNbHBIN
33oparur

HET

Opyrue
3aboneBanusa:

BeposaTHee Bcero, peyb
naet 06 303, aKTUBHOCTb
KOTOPOro CHU3MNACh Ha
doHe UMM nan auetsl.
MoeTopHaa 3TAC nocne
otmeHbl UMM (Kak
MWHUMYM 3 Hepenu)

[3PB, axanasus,
BTOPUYHbIE
NPUYUHBI
303UHOpUAUMU
uuwesona?

ne4vyeHune

Pucynox 1. Anroputm auarsocruru 303utoduibaoro a3odarura (o [1] ¢ usmenenusMmn)

Figure 1. Diagnostic algorithm for eosinophilic esophagitis

YMEPEHHYIO YyBCTBUTEJIBHOCTb, YMEPEHHOE OTpHUlla-
TeJbHOE ¥ TOJIOXKUTETbHOE IMTPOTHOCTUYECKUE 3HAYe-
HUST 9HJOCKOTIMYECKUX MPU3HAKOB [IJISI YCTAHOBJIEHUS
nuarHosa Jod [12]. CoBpeMenHnoe BuE0IHOCKOIIN-
yeckoe 060PYZI0BaHUE BBICOKOTO PAa3peIleHus] ¢ BO3-
MOJKHOCTBIO MYJIbTUMOJAJIBHOTO yJIydlieHus u3obpa-
JKEHUSI U €T0 YBEJUYEHUS CYIIECTBEHHO IMOBBIIIAIOT
JINATHOCTUYECKYIO0 I[EHHOCTh JHIOCKOMUYECKOTO TC-
CJIeTOBaHMs, TO3BOJISISI YCTAaHABIMBATH BEPHBIH /Ha-
rao3 B 95 % ciaydaeB mpu DodD. IHIOIUTOCKOIIHS
C WCIOJb30BAHUEM TEXHOJOTHU CBEPXYBETMUYEHUS
(x510) mO3BOIAET HEMOCPEACTBEHHO BO BpeMs 530(a-
TOCKOTIMA MHKPOCKONMMYECKN OOHAPYKUBATh WMHTPa-
IMUTENNATbHbIE J03UHOMUIIBI, XaPAKTEPUIYIOMIUECS
JIByJIonacTHbIMU sipamu [13, 14].

CucremMa MOEPIKKN TIPUHATHST BPaueGHOTO peliie-
Hus («MCKYCCTBEHHBIH MHTEIEKT») — elle OJMH Kap-
JMUHAJIBHBIN IAT B PACIIO3HABAHUU 9TOTO 3260/ I€BAHIIS.
WcKyccTBEHHBINT MHTEIEKT CHOCOOEH OTJIUYUTH 90-
3uHO(UIbHBIN 330(haruT OT HOPMAJIBHOTO MHUIIEBO/IA
BO BpeMs 330(DaroCKONuu ¢ TOYHOCTBIO > 935 %, ore-
pesxas B 9TOM Bompoce Bpava-aujockomnucra [15, 16].

B ocHoBomomararomieit pa6ore I. Hirano et al.
(2013), mOCBSIIEHHON CHUCTEMHON 3HOCKOINYECKOi
OIlEHKE TMPU3HAKOB 203UHOMUILHOTO 330(daruta, ux
kaaccuUKaUKU ¥ PAHIKUPOBAHUIO, MEPBUYHO ObLIN
BbIJIE/IEHBI U MTPOAHATU3UPOBAHBI IJIaBHbIE, OCHOBHBIE
U BTOPOCTETEHHbIE JHIOCKONNYECKNe TTPU3HAKHI 903U-
noduabHoro ssodarura (tada. 1) [17].

K rraBHBIM/OCHOBHBIM TIPU3HAKAM 303WHOMDUIIb-
HOTO 930(haruta 1mocje KOMJIETHATHHON BaTuJAIMH H-
JIOCKOTIUCTAMU-YIACTHUKAMU MCCIEIOBAHMS OTHECEHBI

(according to [1] with alterations)

(dbuUKCHpOBaHHbIE KOJbIA, SKCCYIAT, IIPOAOJbHBIE 6O-
PO3/IbI, OTEK M CTPUKTYPHI U TIPETOKEHa UX OINEeHOU-
Hag mkana (puc. 3—7) [17].

T 1aBHBIE / OCHOBHbIE YHAOCKONHYECKHE
NPU3HAKH 303UHO(DUIBHOTO 330¢aruTa

1) @ukcuposannvie (nepacnpasasiouuecs) Koiv-
ua (Fixed rings) (CMHOHMMBI:  KOHIIEHTPUYECKHIE
KOJIbI[Q; Tpaxeaau3alusl THIEeBOJa, TO €CThb U3MeHe-
HIe CTPYKTYPBI IHIIEBO/A, HAIIOMUHAIOINIEE CTPOEHUE
tpaxen) (puc. 2): KOJABIEBUAHBIE CTPYKTYPBI CTEHKH
HHIIEBO/A, KAaK TNPaBUJIO, MHOXecTBeHHble. Koubia,
KaK M CTPUKTYPBI, BOZHUKAIOT B pe3yJbTaTe peMo/ie-
JIUPOBAHUS THIIEBOJA 32 CYeT CyOaIUTeTHATbHOTO
(ubposa m KoppemupyoT ¢ PUCKOM BKJIMHEHUS ITH-
meBoro 6ojioca M3-3a MOHMKEHHON PACTSIKIMOCTH
muesoza [18].

BbipaskeHHOCTD KOJIel] He CBs3aHa C KOJIUYECTBOM
UHOUIBTPUPYIOMUX CAUUCTYIO OGOJOUKY HO3MHO-
¢unoB; oHA MMeeT TEHIEHIMIO COXPAHATHCS Ha (oHe
JICYEeHUST JasKe TOCTe YJYYlIeHUs THCTOJOTHYECKOi
kaprunbt [19, 20]. V3BecTHO, YTO KOJbIIA MOTYT BbI-
sBasATbest y 10 % naimenToB ¢ 930(aruToM HHOIl aTHO-
JIOTUU, BKJIIOYAsI TaCTPoa3odareasbHyIo pedJIioKCHYIO
6onesnb (FTOPB) [21, 22]. IIpu Tperbeil, MaKcuMaIb-
HOIl CTEeleHN BBIPAKEHHOCTU KOJIEI[, OHU IPEISTCTBY-
10T MPOBEJICHUIO JMATHOCTHYECKOTO 9H/IOCKOMA JraMe-
TpoM 8—9,5 MM ¥ C 3TOIl TOUKH 3PEHHST MAKCUMAJIbHO
O6JIN3KO COOTHOCSTCS C TIOHSITHEM <«CTPUKTypa IuIle-
Bojay. Ho [ XapakTepucTHKU HAJUYUS CTPUKTY-
pBI B TIEPEYHE TJABHBIX IPU3HAKOB UMEETCST OT/IeJIb-
Hasl CTPOKA, B TOM YHUCJE M MOTOMY, YTO CY’KEHUe

Poc xypH racTpoaHTepoJ renarost Koaomnpoxroa 2025
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Tabauua 1. Knaccudukaiys u olieHOYHAS KA MPU3HAKOB 303uHO(GUIbHOrO 330(arura [17]
Table 1. Original classification and grading system for the endoscopic assessment of the esophageal
features of eosinophilic esophagitis [17]

I'1aBHbIE / OCHOBHbIE MPU3HAKH
Major features

DukcupoBaHHble (HEpacIpaBIsIONIHecs) Koabla (TaKkske Ha3bIBaeMble KOHIIEHTPUYECKUME KOJIbIIAMU,
roGpUPOBAHHBIM TUIIEBOAOM, rOMPUPOBAHHBIME KOJIbIIAMHU, KOJbYATHIM IUIIEBOLOM, TPAXeaTu3aIuei)

Fixed rings (also referred to as concentric rings, corrugated oesophagus, corrugated rings, ringed oesopha-
qgus, trachealisation)

Crenenb Onucanne
Grade Description
0 OrcyTcTBYIOT
Absent
1 Jlerkas (HerpyGbie, cjerka 3aMeTHbIe KOJIbLEBHIHbIE BBICTYIIbI)

Mild (subtle circumferential ridges)

VMepennas (KoJbla, He NPENATCTBYION[ME IIPOBEAEHUIO CTAHAAPTHOTO B3POCJIOTO

9 JIMATHOCTHYECKOTO SHAOCKOIA JUaMETPoM 8—9,5 MM)

Moderate (distinct rings that do not impair the passage of a standard diagnostic
adult endoscope with outer diameter 8—9.5 mm)

Tsorenas (OTYETIMBO BHIPASKEHHBIE KOJIbIA, MPESTCTBYIOIIUE TPOBEICHHIO

3 JIMArHOCTHYECKOTO HH/OCKOIIA)

Severe (distinct rings that do not permit the passage of a diagnostic endoscope)
Ikceyaar (takKe HasbIBaeMble GEIbIMH MSATHBINIKAMHE, OJISAITKAMM)

Exudates (also referred to as white spots, plaques)

0 OrcyTcTByer
Absent

{ Jlerkas (BI.QCCyI!aT, nokpbisaionmii < 10 % TMOBEPXHOCTH IIMIIEBOAA)
Mild (lesions involving < 10 % of the esophageal surface area)

9 Taxenas (sxccynar, nokpbisaomui > 10 % MoBEPXHOCTH MHIEBO/AA)

Severe (lesions involving > 10 % of the esophageal surface area)

Bopo3aapl (CHHOHNMBL: BEPTUKATbHbIE JTUHUH, TIPOIOIbHBIE GOPO3/IBL)
Furrows (also referred to as vertical lines, longitudinal furrows)

0 OtcyTCTBYIOT
Absent
1 Jlerkast (MMEIOTCST BePTHKATbHBIE JMHUK (€3 BUAUMOTO YIIyOIeHust)

Mild (vertical lines without visible depth)

Tskenass (BepTUKaIbHBIE JUHUK ¢ YrIyOueHneM,/BIaBIeHueM B CIM3UCTON 060I0uKe)
Severe (vertical lines with mucosal depth)

Orek (o1leHMBAETCS 10 CHUYKEHHUIO YETKOCTH, 0GEJHEHHIO UM OTCYTCTBUIO COCYAMCTOTO PUCYHKA U GJIEHOCTH

CJIMBHUCTON 060TOUKIM)
Oedema (also referred to as decreased vascular pattern, mucosal pallor)

2

0 OtcyrctByer (COCyAMCTBI PUCYHOK YETKMUiT)
Absent
{ Jlerkasi (CHUIKEHUE YETKOCTH COCYAMCTOrO PUCYHKA)
Mild (reduced vascularity or loss of clarity of vascular markings)
9 Tsokenas (OTCyTCTBIE COCYAMCTOTO PHCYHKA)
Severe (absence of vascular markings)
Crpuktypa
Stricture
0 OrtcyTcTByer
Absent
1 Nmeerca
Present

Bropocrenennbie NpusHaKu
Minor features

«Komaunii> mumeBoa (BpeMEHHO TIOSIBISIONMECS KOHIIEHTPHYECKHE KOIbIA CAUUCTON 0GOTOUKH MHIEBO/A,
Ha6II0/[aeMble CTIOHTAHHO WM BO BPEMST OTPBIKKH, PBOTHBIX MO3BIBOB WJIH TJIOTAHMUS, KOTOPbIE NCYE3AI0T

npu uHCyGGaAImT Bo3ayxa)

Feline esophagus (transient, concentric mucosal rings observed spontaneously or during belching, retching
or swallowing that disappear with air insufflation)

Poc skypH ractposuTepoJi rematon koaonpokros 2025; 35(2) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(2)
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Oxonuanue madauywpt 1. Knaccugukanysg n orjeHOYHAsT TMKala TTPU3HAKOB 03MHOMUILHOTO 930-

(arura [17]

End of Table 1. Original classification and grading system for the endoscopic assessment
of the esophageal features of eosinophilic esophagitis [17]

0 OrcytcTByer
Absent

1 Nmeercs
Present

ITumesox y3koro kaau6pa (yMeHbIIEHHBINH AuaMeTp mpocsera Gosiblieii yactu TpyGUaToro MUIEeBOAA)
Narrow-caliber esophagus (reduced luminal diameter of the majority of the tubular esophagus)

0 OrcyTcTByer
Absent

1 HNmeercs
Present

after esophageal dilation)

Iuniero, HanoMuHAOMUN Kpen-Gymary (XapakTepHa PAHUMOCTD U HAJPBIBBI CIUZUCTO 060J0IKI
[PH [POBE/IEHUH TUATHOCTUYECKOTO SHJIOCKOIA TI0 [UIIEBO/LY, HO HE B PE3yJIbTATE BBINOJHEHHS €TO JUJIATAIIIN )
Crepe paper esophagus (mucosal fragility or laceration upon passage of diagnostic endoscope but not

0 OrcyTcTByer
Absent

1 Nmeetcs
Present

IIPOCBeTa MUIIEBO/a, HEIPOXOANMOE JIJIsI 9HA0CKOIIA,
He BCerja BBI3BAHO HAJTMYMEM HEPACTPABJSIONNXCST
KOJIEIl, HO U MPOTSKEHHBIM CY)KEHUEM MPOCBETa M-
MEBO/Ia, YTO MPUHSATO HA3BIBATh <«Yy3KOKAJIMOEPHDIi
UIIEBO/>.

2) Oxccydam (Exudates) wa causucrtoir 060-
Jgouke mnumeBona (CHHOHUMBL: Gesble OGAAIIKN; Oe-
Jblii  Hager; Gesble HaloKeHus). Bemecwit akc-
cynar (puc. 3) npeacrasiser co6oil He 4TO HHOE,
Kak 203WHOMMIbHBIE MUKpoabeieccnl [23]. B cay-
yae He3HaHHs HHIAOCKONNYECKOH CEMUOTHKU H03M-
HOMUABHOTO 930(harnTa 4acTo HKCCyAAT TPUHUMAIOT
3a KaHAMJOMUKO3 MHUIIEBO/IA.

3) Boposdwvr ( Furrows) cau3uctoii 060104KH my-
wesoa (puc. 4) (BepTUKaIbHbIE JTUHUM, IIPOJOJIbHbBIE
60pO3/Ib1) AEHCTBUTENBHO BBITIAAAT Kak OOPO3/KH,

TO €CTh He3HAYNTEIbHbIE JUHEHbIE YTIyOJEHUS B CJIU-
3MCTOH 06OJIOUKE THIIEBOAA, PACTIONOKEHHDBIE TT0 OCH
nuieBoga. Boposzbl Jierde pacro3HaTh, yMEHBIINB
CTEMeHb paCTSDKEHMST MPOCBeTa MHINEBOJA 3a CUeT
acnupanyy BBEJEHHOIO rasa WM HCIHOJIb3ys XPOMO-
CKOTIMIO ¢ WH/NTO KapMUHOBBIM. KpoBb, momagatorast
B yray6Jenusi 60pPO3I0K, HAIpPUMep Mocjae GHOTICHH,
TaK)Ke CII0COOCTBYeT KOHTPACTUPOBAHUIO OOPO3IIOK.
Hesmminne HaloOMHUTb, 4YTO W 10 [POUCXOKICHUIO,
U TO BHENTHEMY BUIY OOPO3/bI OTJUYAIOTCS OT IPO-
3uil anutesus nunieBoga npu ['DPB, Ho onu Moryr
HAGJIOATBCS Y OJHOTO W TOTO JKe MAIMeHTa OJHO-
BPEMEHHO.

4) Omex (Oedema) comanctoit 060J0YKH TIHIIIE-
Boga (puc. 5) OLEHMBAETCS 110 CHUKEHUIO YEeTKOCTH,
00eIHEHUIO WM OTCYTCTBUIO COCY/HCTOTO PHCYHKA

Pucynox 2. dupodororpadusa. Ouxcuposartbie (HEPACHPABIAIONINECs) KOIbI[A CTEHKU MUIIEBOJA TIPU H03MHO(DUIb-

HOM 330arnte

Figure 2. Endoscopic picture of fixed rings in the patient with eosinophilic esophagitis
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Pucynox 3. Iupodororpadust. IKcCyAaT CAMUCTON 000TOUKH THUIIEBOA TPU 303UHOMUIBHOM 330(arute

Figure 3. Endoscopic picture of exudates in the patient with eosinophilic esophagitis

Pucynox 4. Iunopororpadusi. Bopospr camsncToit 060I04KN MUIEBOAA IPH 303MHOPIIBHOM 330(darute: A — 60po3-
JIbl XOPOIIIO BH/IHBI IIPU OCMOTPE B Y3KOCIIEKTPATIbHOM PEXKUME, T.€. B CHHe-3eJIeHOM cBeTe; b — GOpOo3/bl MOUepPKHYTLI
3a CYeT KOHTPACTUPOBAHMS KPOBBIO MOCTIE TIPOBECHUS GHOIICHH

Figure 4. Endoscopic picture of furrows in the patient with eosinophilic esophagitis: A — in narrow band imaging;

b — the visibility of furrows is enhanced after esophageal biopsies with blood pouring on the furrows

n GyeJHOCTH CAu3UCTOi 0600ukn. OTEK SIBJSETCS
JIOBOJTBHO HecTelmUIHBIM TIPU3HAKOM, HabJIo/1ae-
MBIM TIpU MHOTHX /IPYTHX 3a00JieBaHUSX IHIIEBOJIA,
BrJouasi [OPDB, u umeer Gosiee HU3KYIO THATHOCTHU-
YeCKYI0 JIOCTOBEPHOCTD TIpU 930(haroCKOIMH 1O CPaB-
HEHWIO C J[PYTUMHU TTpu3HaKkaMu [24].

5) Cmpuxmypa (Stricture) mumesoga (puc. 6)
OIIEHMBAETCS TI0 HAJIWYUIO CY’KEHUs IPOCBeTa Mulie-
BOJ/Ia, KOTOpPOE TIPEMSATCTBYET MPOBEICHUIO CTaHAAPT-
HOTO B3POCJIOTO JIMATHOCTUYECKOTO JHJIOCKOIA JiHa-
metpoM 8—9,5 MM. Crpukrypa npu 303uHOMUIBHOM
a3ocparute, B orimure ot takosoii npu [DPDB, moxker
BO3HUKATh HE TOJBKO B JUCTAJIBHOM, HO U B CPe/IHEM
U TPOKCUMATBHOM oT/leiaxX nuiieBoja [7]. B kaunu-
YECKOH TPAKTUKE MOSIBJIEHUE CTPUKTYPBI CJIYKUT CH-
HOHUMOM Y3KOT0,/ METKOKATNOEPHOTO THIIIEBO/IA.

Bropocrenennbie 3HA0CKONMYECKHE TPU3HAKH
303uHO(UIBHOrO 330¢arura

KpoMe OITHCAHHBIX BbIIIe MSITH TJIABHBIX,/ OCHOB-
HBIX HHJIOCKONMMYECKUX PU3HAKOB HCCJE0BATEISIMI
ONUCHIBAIOTCST JIPyTUe TPU3HAKHM, YacTO BCTpevaro-
muecss TpU TMPOBeeHNN 330(harOCKONNH Y GOJBHBIX
¢ so3unoduabHbM 330¢arutom. 1. Hirano et al. [17]
OTUCAHBI TPU TPU3HAKA!

— <«Kowauuti> nuueso0 — feline oesophagus
(puc. 7): BPEMEHHO MOABJISIONMECS MHOKECTBEHHDIE
MOBEPXHOCTHbIE KOHIEHTPUYECKIE COKPAIIEHUsT MbI-
LIEYHOH IIJIACTUHKU CJIM3UCTON OOOJIOUKM IIUIIEBO/A,
HaATNOMuHaoIMe psi6b HA TIOBEPXHOCTH BOJBI BO BpeMs
nopbiBa Berpa (CMHOHUM — TPAH3UTOPHBIE CKJIAJKH
CM3UCTON 0607104KM). VIMEHHO TaK MUIEBOJ BbITJISA-
auT y Komek B HopMe (puc. 8A). Takue cokpaiieHus,
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A

Pucynox 5. Iujnodororpadpust. OTex camu3ncToil 060T0YKH TNINEBO/A TIPH 303MHOMIIIBHOM 330parute: A — B GesoM

CBETE; b—B Y3KOCHEKTPAJTbHOM DEKNME

Figure 5. Endoscopic picture of edema in the patient with eosinophilic esophagitis: A — in white light imaging; b —

in narrow band imaging

Pucynox 6. dunodororpadusi. CTpUKTYPbI THUIIEBO/IA TTPH 903UHOMIILHOM 330¢arute

Figure 6. Endoscopic picture of strictures in the patient with eosinophilic esophagitis

B OTJINYME OT «(PUKCHPOBAHHBIX KOJIell», HAOJIOLAI0T-
€SI CIIOHTAaHHO WJIN BO BPeMsI OTPBDKKHU, PBOTHBIX II0-
3bIBOB WJIM TJIOTAHUSA 1 GECCIIEAHO MCUe3aioT IPH MH-
cypdasmun Bosayxa. VIMEHHO 3TOT BaKHBIH MOMEHT
HO3BOJISIET He IyTaTb <«KOIIauuil» NuileBoj ¢ Tpaxea-
Ju3arueil muieBoga. TepMuH <«KOMIaumily THIIEBO/T
yaire OTHOCUTCSL K TOHKUM, HEXKHBIM COKPATUTE/IbHBIM
KOJeYKaM, KOTOpble MepuoJMdecKn HaOI0qat0TCs
IPU 3H/JOCKOINU B YCJOBUAX, HE MMEIOIUX OTHOIIEe-
HUS K 203MHOMDUIBHOMY 330(aruty, BKJIIOYASg HOP-
MaJsbHbI numnesox [17].

— <Y3KoKaubepHvili nuwesod> — narrow-caliber
esophagus (ciHOHUM — MaJIOKaIMGEPHBI THIEBO/)
npeacrasiser coboii anuddysHoe ymeHblleHUe MTPO-
cBera 6oJIbIIIell YacTH TPyGUATOro IHUIEBOJA, KOTOPOE

OTJIMYAETCST OT CTPUKTYD, HabmaogaeMbix mpu [OPB
wim B 30HE aHacToMosa mocae onepain (puc. 8).
[Mocnentne TPOSBAAIOTCS B Buae 60Jiee KOPOTKHX
JIOKATIM30BAHHBIX CY/KEHUI HApsy € pacCHIMpeHueM
HAJICTPUKTYPHBIX MPOKCUMAJIBHBIX ~OT/ETIOB  ITHIIE-
Bo/a. B caywae masexo sameinero mporecca y3Ko-
KaJnGepHbIil MUIIEBO] MOKET MPEMsATCTBOBATD TPO-
BEJICHUIO JIMarHOCTHYECKOTO JHI0CKOMa. VIHTEpecHo,
YTO «KOJIbIA» U «CTPUKTYPHI» OTHECEHBI K OCHOBHBIM
HHJOCKOMMYECKUM MPU3HAKAM 903MHO(DUIBLHOTO 930~
(arnra, a yMeHbIIeHIEe AuaMeTpa MpocBeTa GOJbIIeit
gactu tpy6uaroro mumieBojza — Her. D.A. Carlson
u 1. Hirano mpeiokuiim yCcaoBHOE OMpe/IeeHne «y3-
KOKAMMOEPHOTO TMINEBOIa» KaK THUIIEBO/A, JUaMeTD
mpocBeTa Kotoporo <18 M st >50 % [JIHHBI OpraHa
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Pucynox 7. «Komaunit> mamesog. A — sngodororpadus numesoga Komkn B 6enom csere (npegocrasaena A.C. Ila-

TasoBbiM); B — snzpodororpadus «KoIaubero» MUIIEBOAA Y NALKEHTa ¢ 303UHOMHIBHBIM 930(DaruToM B Y3KOCIEKTPaJIb-
HOM pesKIMe

Figure 7. “Feline” oesophagus. A — endoscopic picture of a cat’s esophagus in white light imaging (provided

by A.S. Shatalov); B — endoscopic picture of “feline” esophagus in the patient with eosinophilic esophagitis in narrow
band imaging

A

Pucynox 8. Y3KoKamuO6epHbIil THITEBOA: A — PEHTIEHOCKOITHS ¢ KOHTPACTOM, Cy>KEHHe TIPOCcBeTa GOJIbIei YacTh Tpyo6-
YaToro IMUIIEBOA NpH 203nHOMMIBHOM 330arute; b — asngodororpadus nmuieBosa Toro ke nainueHTa

Figure 8. Narrow-caliber esophagus: A — barium esophagogram shows narrow-caliber esophagus from the upper

to lower esophagus in the patient with eosinophilic esophagitis; B — endoscopic picture of narrow-caliber esophagus
in the same patient
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[25]. YyBcTBUTEIBHOCTH 330(hAarocKONuu B BbISIBIIE-
HUM CY’KEHUs IIPOCBeTa ITHUINEBO/A, He MPEBbIIAloIie-
ro 18 MM Mo JaHHBIM PEHTTEeHOJOTHYECKOTO HCCIeI0-
BaHMA, COCTABJLCT JUIb 25 %, TO eCThb HU3Ka [26].
Penrrenorpadusi mnumieBoga ¢ 6apueBoil  B3BECHIO
NI OOHAPYKEHMST CY:KEHUSI TPOcBeTa Y3KoKaanbep-
HOrO THIIeBoja GoJiee ycrenrHa, 4eM 230(arocKormus
[27, 28].

B kimHMYeCKOil TpaKTUKe, [ake He JOCTUTHYB
MaKCHUMaJdbHOH  BBIPQKEHHOCTH, Y3KOKATINOEPHDII
MUIIEBO/I HEPEAKO 06YCJIABIMBAET OCTPO BO3HUKIIYIO
micaruio, CBSI3aHHYI0 € BKJIMHEHHEM B IHINEBO]
MHOPOJIHOTO TeJsa, KaK IPaBUJO, KPYIHOTO, IJIOXO
nepeskeBaHHOro Kycka Msgca [29]. Hemapom »03u-
HOUIbHBIN 230(paruT erie Ha3bIBAIOT «CHHAPOMOM
MaNIBIYHON Win  cTelik-xaycas. Ilocse ycmemHoi
ANUMHUHAIMY WHOPO/JHOTO Tesia W JIMKBUIAINU HeIpo-
XOAMMOCTH 3H/IOCKOIIMCTBI, HE OIEHUBAS B JIOJDKHON
Mepe IIPOCBET BCETO ITHIIEBO/IA, He HAXO/S OTYETIHBOIL
M30JIMPOBAHHON CTPUKTYPbI M IPONYCKAst B 9TOIl 9KC-
TPEHHOI CHUTyallul WHBbIE TOPAXKEHMsI, XapaKTepHbIe
JUIST 503MHOMDIILHOTO 530(harnTa, He BBIMTOJHSIOT GHO-
ncuo y 40 % maumentos [30]. Hepeako (8 22—55 %
CJIy4aeB) MAIMEHTOB BBIMHUCBIBAIOT, TaK W HE TMPOBEIS
MOBTOPHYIO 930(parOCKOIMIO U HE BBIMOJIHSIS GUOIICHIO
(y 24—72 %), ocrajsisi naiEeHToB 63 HO30JI0THYe-
CKOTO /JIarH03a, a COOTBETCTBEHHO, n 6e3 a/[eKBaTHO-
ro CBOEBPeMeHHOTO Jieuenus [31].

— MUIEeBOJ, HaloOMUHAIMH Kpern-6ymary (Kpe-
NUpoBaHHasg WM MeaKoropupoBanHas Gymara) —
crepe paper esophagus (puc. 9). Cinsucrast 060109k
MHIIEBO/IA HAOMUHAET HTOT TUI GYMAXKHOTO N3/IeJIHs
C XapakTepHOIl JIErKoil PAaHUMOCTBIO U HAJAPbIBAMU
JayKe TPU MUHUMAJTbHOM KOHTAKTE C [IHATHOCTUYE-
CKUM 9HJ/IOCKOIIOM IIPH €ro MPOBEJEHUU TI0 OPraHy.
AHnajiornvHble U3MEHEHHs!, BO3HUKAIOIINE B Pe3yJIbTa-
Te AWJIATAIMK TIUIIEBO/A, HE CJIEAyeT paccMaTpPUBATh
KaK TPOsIBJEHNE OMMCHIBAEMOro npusHaka. [lnmiesof,
HANIOMUHAIONMI Kpern-6yMary, He CJIMIIKOM pac-
MTPOCTPAHEHHBIN, HO MAaTOTHOMOHWYHBIN TPHU3HAK 30-
3MHOMUIBHOTO 330¢aruTa, OCTABIEHHBIII B TIPYIIIIe
Masbix (BTOPOCTENEHHBIX) MPU3HAKOB.

C uenbio mosbiienns uHOPMATUBHOCTH 230(a-
TOCKOTIMK B JIMArHOCTUKE 203WHOMUILHOTO 330(a-
IUTA, CTAHAAPTU3AIMU OIIEHKHM HAJNYUsS, XapakTepa
7 cTeneHn mopaskeHus: numieBoja rpynnoi I. Hirano
et al. [17] 6buta mpoBesieHa TIIATEAbHAS BaJUAAIlNsT
OPUTHHAJIBHON KJIACCU(DPUKAINN U OIEHOYHON IIKAJBI
(1ab.1. 2) npusHaKOB 503UHOPUILHOrO s30(aruta.

B pesynbrate mpoBeZeHHON paGOTbI aBTOPHI Pas-
paboranmu W IPEAJOKHIN  MOAMQPUIIMPOBAHHYIO
KJIacCU(UKAINIO W OIEHOYHYIO MIKAJy TMPU3HAKOB
903MHOUIBHOTO 330¢aruta Tpu TPOBEJEHUN DHIO-
CKOTTMYECKOTO MCCIeIOBAHMS.

[Tocne BHeceHus psAa HENPUHIMIHAIBHBIX W3-
Menenuit B mkany I. Hirano (uckiovyenne u3 Kiaac-
cUKaIUN BTOPOCTENEHHDIX TPU3HAKOB, N3MEHEHIe
MOpS/IKA CJIeIOBAHUST TJABHBIX TPHU3HAKOB, M3MEHe-
Hie aHrsmiickoro Hammcanus tepmuna «Oedemas
Ha <«Edema») kmaccuukanus OKOHUATEIBHO MOJTY-
yuna nanmeHoBanue EREFS kak akponum or Ha-
3BaHUSI MATH TJIABHBIX JHIOCKONMYECKUX MPU3HAKOB
903MHO(UIBHOrO 930aruTa, BKIIOUYEHHBIX B Hee:
Edema — orex, Rings — kospbia, Exudates — skc-
cynar, Furrows — Gopoazbl, Strictures — crpukty-
pot. [ockonpky E (orex) n E (sxccynar) Moryt 6bITh
nepemnyrtanbl, TepMud EREXFS mosker cunratbes 60-
Jiee TIPe/IMOYTUTETbHBIM.

Knacenduranus EREFS  6buta Bammamposana
y B3POCJBIX MAIMEHTOB B MPOCIEKTUBHOM MHOTOIIEH-
TPOBOM HCCJIEJOBAHUK C XOPOIIUM YPOBHEM MESKUC-
CJIeJTOBATEBCKOTO COTJIACHS MEK/y TPAKTHKYIONIMI
M aKaJieMUYecKuMu TacTpoanteposoramu [19, 32].
Bremnss Bammpanus onenovynoin mraabl EREFS mo-
Kazajga COIJIACOBAHHYIO OIIEHKY IPH3HAKOB 203MHO-
unpHOTO 230darnta MeK/Iy ONBITHBIMU W HAYMHAIO-
UMM sH0CcKomucTaMu [33].

[Towckn onTUMaNbHOIN Tpajialliil OCHOBHBIX TIPHU-
3HAKOB 903MHO(UIBHOrO 330(paruTa IPOoJ0JIKAIOTCS,
4TO OODBSCHSAETCS OTHOCHUTENBHON <«MOJIOJOCTHIO> 3a-
6osieBaHMs ¥ JKeJTaHueM MaKCUMaJIbHO TOAPOOGHO paH-
SKIPOBaTh €ro OCHOBHBle mpusHaku [34] (Tabm. 2).
Ucxonubiii EREFS (I. Hirano et al., 2013 [17]),
yrnpomennas sepcust EREFS (B.D. van Rhijn et al.,

Pucynox 9. dunodororpadus. PaHUMOCTb 1 HAJIPBIBBI CM3UCTON 060JOUKH MUTIEBOA TP 203MHOPUIBHOM d30]arute

Figure 9. Endoscopic picture showing fragility and ruptures of the esophageal mucosa in eosinophilic esophagitis
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Ta6.auya 2. Knaccuduxanus u oleHoUuHbIe Kbl 903uHoduabHoro s3odaruta (EREFS)
Table 2. The eosinophilic esophagitis endoscopic reference score (EREFS)

IH/IOCKONYECKHE
NPUBHAKH Cremnenb Hirano van Rhijn | Ma et al.,
Endoscopic Grade et al., 2013 | et al., 2016 2022
findings
OtrcyrcerByer (COCYANUCTBIN PUCYHOK YETKUIL) 0 0
Absent (distinct vascularity is present)
Jlerkas (o6eaHeHNe WM CHUKEHUE YEeTKOCTH 0
Orex COCYINCTOTO PUCYHKA) {
Edema Mild (reduced vascularity or loss of clarity
of vascular markings) .
Taxenass (OTCYTCTBHE COCYMCTOrO PUCYHKA) { 9
Severe (absence of vascular markings)
OTCyTCTBYIOT
Absent ! y Y
Jlerkast (HerpyGbie KOJIbIEBU/IHbIE BBICTYIIbI) 1 { {
Mild (subtle circumferential ridges)
VMepenHast (0TYETINBO BbIPAKEHHbBIE KOJIbIIA,
He [PEISITCTBYIONIIE IPOBEJAEHUIO CTaHAAPTHOTO
B3POCJIOrO IMArHOCTUYECKOTO HHIOCKOIIA
Koubua JauameTpoM 8—9,5 Mm) 2 2 2
Rings Moderate (distinct rings that do not impair
the passage of a standard diagnostic adult
endoscope with outer diameter 8—9.5 mm)
Tsrenast (OTYETIUBO BbIPAsKEHHbIE
KOJIbL[A, HPEISTCTBYIOIHME IIPOBEAEHIIO
JINArHOCTUYECKOTO HHI0CKOIA) 3 3 3
Severe (distinct rings that do not permit
the passage of a diagnostic endoscope)
OrtcyTcrByer
Absent 0 0 0
Jlerkas (9kccyar, nokpbiBaomuii menee 10 %
HOBEPXHOCTH MHUIIEBO/A) { {
Mild (lesions involving < 10 % of the esoph-
ageal surface area)
xccynar Cpennssa (axccyaar, nokpbiBaiomui > 10 %
Exudates u < 25 % NOBEPXHOCTH IUIIEBOAA) 1 9
Moderate (lesions involving > 10 %
and < 25 % of the esophageal surface area) 9
Taxenas (sKccynat, NoKpbBaOIMN > 25 %
HOBEPXHOCTH TIUIIEBO/IA) 3
Severe (lesions involving > 25 %
of the esophageal surface area)
OTCyTCTBYIOT
Absent 0 0 0
Jlerkast (MMEIOTCSI BEPTUKAIbHBIE JTHHUN
6e3 BUIUMOTO yIJIyOeHst) {
B Mild (vertical lines present without visible
0pO3/1bI denth)
Furrows P
Taxxenas (BepTUKaIbHbIE JTUHUNI 1 1
¢ yruy6JeHeM,/ BIaBIeHNEM B CIIM3UCTOI
060J104Ke) 2
Severe (vertical lines present with mucosal
depth)
OrcyrcTByer 0 0 0
Crpukrypa Absent
Stricture Nnmeercst
1 1 1
Present
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2016 [20]) m MakcUMaJIbHO PpaCIIMPEHHAs BEPCUs
EREFS (C. Ma et al., 2022 [34]) ouenuBaiorcs B 1u-
amnasone or 0 10 8, or 0 1o 7 u or 0 mo 11 coorBer-
ctBenno (Tabm. 2).

[lTkama EREFS mosBossier o cymme 6ajiioB oiie-
HUTb BBIPAKEHHOCTh HHIOCKONNYECKUX WU3MEHEHU
IpY YCTAHOBJEHWM [MArHO3a, B TIPOIlECCE JIeUeHNsI,
B Mpoiiecce Mo60pa MOAEP;KUBAOIIEN 03Bl JeKap-
CTBEHHBIX TpernapatoB wan auerbl. [lojacuer Gaios
BO3MO’KEH KaK II0 BCEM IATH Ipu3HakaM (Hampmmep,
E1R1Ex2F1S0 = 5 6an1oB), Tak U OTAEIbHO 110 BOC-
NaMUTebHBIM TTOKazaresasM (OTeK, sKcCyaar, Tmpo-
JoJIbHbIe 60po3abl), Hanpumep E2Ex1F2 = 5 Gasios
n no ¢GuOPOCTEHOTHUECKNM TOKazaTeasaM  (KoJbia
U CTPUKTYPBI), HampuMep R2S1 = 3 Gaia.

OnTuMaibHOE TOPOTOBOE 3HAYEHHE CYMMBI GAJIOB
no mkane EREFS pna moarBepskaenust amarsosa 2o-
3MHO(PUIBLHOTO 330(aruta 10 KOHIA He ONpeIeseHo.
Hexoropbre aBropsl nokazamu, uto EREFS > 2 mosxxer
03HAYaTh HAIMYNE 203MHO(PUILHOTO 230haruta ¢ OTHO-
CHUTEJILHO BBICOKOH UYBCTBUTETBHOCTHIO U CIIETNMDUIHO-
cThio [35], B TO BpeMs Kak JApYTHe aBTOPBI TPE/ITOJI0-
SKIJTH, YTO 3TOTO HEJOCTATOUHO [T PA3TMUEHUST MEKTY
903WHO(MDIILHBIM ¥ He-303NHO(MUIBHBIM  530(arutoM
M3-32 HU3KOH CIerupUIHOCTH TP BBICOKON YYyBCTBU-
tesibHOCTU [36]. DTO pacxokiaenue MoxKeT ObITb CBsi3a-
HO C Pa3INUUSMU B BBIPAKEHHOCTH 3SHIOCKOTIMYECKIX
TIPOSIBJICHII 9503WHO(MUIBHOTO 330(pardTa B TPYMHAX,
BKJIIOUEHHBIX B KaK/I0€ HCCIEI0BAHIE, N KIMHUYECKU-
MU TPOUIISIMI TPYTI CPABHEHNUSI, COCTOSIINX U3 Mali-
€HTOB C He-303MHOMUIBHBIM 330(haruToM.

IDH/IOCKONUYECKast ~ aKTUBHOCTh  3a00JieBaHUS
no mrase EREFS panexko ne Bcerga koppenupyer
¢ KJIMHWYECKUMU CUMITOMAMU WJIM TUCTOJIOTHYECKON
aKTUBHOCTBIO 3a6osieBanud [ 37, 38]. U1, tem He MeHee,
cumkenne 6asnos 1o mkaie EREFS B npotecce Jsieve-
HUSI TI03BOJISIET CYAUTH 06 ero addektuBroctu. Korma
pacripejiejieHue ¥ CTelleHb HHOCKONUYECKUX W3Me-
HEHWIT B TIpe/iesiax IMHUINEBO/Ia HEOHOPOIHDI, BAJKHO

nasath oreHky 1o nikane EREFS ¢ yuerom nanboliee
BBIPQJKEHHBIX u3MeHeHuit [39].

Hosble sn0CKONMYECKHE TIPU3HAKH
303uHO(PUIBHOTO 930(harura

B mocseiHue TO/IBI BBIJIEJEH DSl HOBBIX 9HIOCKO-
MTYECKNX TTPU3HAKOB J0I:

— MHOXeCmEeHHble NOIUNOBUOHBLE NOPAKEHUSL —
multiple polypoid lesions [40, 41] (puc. 10) — wHe-
GoJIbIIIe W MHOXKECTBEHHDbIE TOPAKEHUST, BHEIIHE
HANOMUHAIONME  TAlMUJJIOMbl  WJIH  [JIHKOTEHOBBIN
AKaHTO3, HO IPU MPOBEJAECHUN MATOMOPMOIOrHIecKo-
IO HUCCJEJOBAHUS OHHM HE YIOBJIETBOPSIOT KPUTEPH-
SIM HU TOTO, HH J[PYTOrO. DTHOJOTUS U KINHUYECKOE
3HavyeHne JaHHbIX O00Pa30BaHUil TOKAa HEU3BECTHBI.
MoxHO TPEeANnoJOXKUTb, YTO OHU B HEKOTOPOH cTe-
MEeHN HATIOMUHAIOT TICEBIONOJIUIIBI B TOJICTOM KUIITKE
y GOJIBHBIX C SI3BEHHDBIM KOJHUTOM B DEMUCCHU.
USMEHeHUST NOBEPXHOCU  CAUIUCTOU  000-
JOUKU NUUE600d NO MUNY <2YCEHUUHO0Z0 CAe0d» —
caterpillar sign (puc. 11). ITu u3MeHEHUs] UMEIOT
CXOJICTBO CO CJIe/]aMU Ha TPYHTE OT T'YCEHHI[ TPAKTO-
pa. OHNU BBITJISIIAT Kak HeGOJIbINIE KOHIEHTPUYECKITE
BBICTYTIbI Ha CJIM3UCTOH OGOJIOUKE, PACHOIOKEHHBIE
HEePHEHNKYISIPHO K TIPOIOJbHBIM 6oposaam [36, 42].
USMEHEHUSI NOBEPXHOCU  CAUSUCOU  000-
JOUKU  NUWe600d No Muny <CRUMbl AHKUL03A6-
pa» — ankylosaurus back sign [43] (puc. 12).
IpesacraBasior  co00il  MHOKECTBEHHbBIE — MEJIKHE
GyTrOpKH, W/IyIIHe B IPOJIOJHHOM HAIPABICHUN
[0 BEPIIMHAM CKJIAJOK CJIU3UCTOH O0GOJIOYKH IHIIe-
BOJIa. JHJIOCKOITMYECKAsT KapTHHA HAIIOMUHAET CIUHY
JIPEBHETO sillepa — aHKua03aBpa. Takue naMeHeHus
Yaiie BCTPEYAIOTCS TPU COYETAHUH 303MHOMDUIBHOTO
s30harura ¢ MaTOJOrNYECKUM racTpos3odareasbHbIM
pedIoKCOM 1 MOTYT OBITH MTPEANKTOPOM TIO3UTUBHOTO
OTBETa Ha TEPAINI0 MHIUOUTOPAMU ITPOTOHHON TOMIIBI
(ocTukeHre TUCTOMOTUYECKO pemuccun Ha (oHe
AHTHCEKPETOPHOI Teparmum).

Pucynox 10. Iunodororpadusi. MHOKeCTBEHHbIE MTOJUIIOBH/HBIE TIOPAYKEHNS TTHIIEBO/IA TIPU 303UHOPUIBHOM 330da-

rure (angodororpadun npegocrasiernt P.O. Kysaesbim)

Figure 10. Endoscopic picture of multiple polypoid lesions in the patient with eosinophilic esophagitis (endopho-

tographs provided by R.O. Kuvaev)
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Pucynox 11. Vl3Mmenenns noBepXHOCTU 110 TUILY «I'yCEHUY-
HOTO cJlefia»

Figure 11. Changes in the surface of the “caterpillar
track” type

— <NPUIHAK YNpY2020 HamsKenuss — tug sign/
pull sign [44, 45] (puc. 13). Bosee BbicoKasi, yeMm
MOKHO ObLIO Gbl OXKHJATh, PE3UCTEHTHOCTH (COMPO-
TUBJIEHUE) CJIU3UCTON OGOJOYKU BO BPEMSI TPOBEIE-
HUsI OMOTICUU — €Ile OJ(MH TPU3HAK, MO3BOJISIONHI
3aTO0I03PUTD  03UMHOMMIBHLI  d30darut. ATy 0co-
GEHHOCTb, MPU3HAK YHPYTOro HATSIKEHUs] TKaHel
TP BBITIOJTHEHUN 6I/IOHCI/II/I, CBA3BIBAIOT C PA3BUTHU-
eM cyOamurenanaabioro Gpubéposa. Yaie BeTpedaercst
Yy HMallM€HTOB, OTBEYAIOIINX Ha TEPalunio HHFI/Iél/ITOpa-
MU [POTOHHOII TTOMIIbI, Y€M Y HAIMEHTOB, HE OTBEYa-
IONITX Ha Hee.

Pucynox 12. Supodororpadusi nuiieBoja: U3MEHEHHs
MOBEPXHOCTU CJIU3UCTOI OOGOJIOYKHM TIMIEBOJA TI0 THUILY
«CITUHBI AHKUJI03aBPay MpU 303uHOGUIbHOM 230darute

Figure 12. Endoscopic picture of the esophagus: chang-
es in the surface of the esophageal mucosa according
to the “ankylosaur back” type in eosinophilic esophagitis

K cosxasenuio, BbiiiieriepevncieHHble H/0CKOIYe-
CKH€e MPU3HAKN HE SBJSIOTCS CHEM(UIHBIME TOJTHKO
IS 503MHOMMIBLHOTO 930(haruTa, MOCKOJIbKY BCTpeUa-
I0TCSl U TIPU APYTUX 3a00JeBaHusIX nuiieBoga. Kpome
TOTO, OHHU PA3JMYAIOTCS [0 PACHPOCTPAHEHHOCTH,

Pucynox 13. Sujodororpadunt, JeMOHCTPUPYIOIINE «[IPU3HAK HATSDKEHNS» Y HAIMEHTOB € 303MHO(DUIbHBIM 530(ari-
toM: A — B 6esioM cBete; B — B pesknMe y3KOro cliekTpa csera

Figure 13. Endoscopic picture of tug sign in the patient with eosinophilic esophagitis: A — in white light imaging;

b — in narrow band imaging
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BBIPDAXKEHHOCTH ¥ PACIPeJeseHUI0 10  IHUIEBOIY.
B wacTHOCTH, HIOCKOTMYECKN BHUIUMbIE MOPASKEHUS
pacrosaraloTcd Ha HeOOJbIINX y4YacTKaxX JAUCTalIbHOM
YacTW THUIEBOJAa WM HEPABHOMEPHO paclpejesie-
Hbl 10 jguuHe TmiieBoga y 30—40 % manumentoB [46,
47]. Takme JOKaIN30BaHHbIE M3MEHEHNS MOTYT OBITH
IPONYIIEHDbI, €CJU BO BpeMs 9HJOCKOIHMM He Oyner
TIIATENBHO O0CJTEJI0BAH BeCh THINEBOJ € Pa3JIUIHON
CTENeHbIO PACIPaBJEHUS €ro MPOCBeTa M CTEHKU WH-
cyppanupyeMbIM Ta30M.

IIpu onenke sHAOCKONNYECKOH KapTuubl Audde-
PEHITMATBHBII JMAarHO3 Yalle BCETO TPOBOIUTCS ¢ KaH-
quaoMuko3oM nuieBoga u F'9PBH, ¢ koropbiMu 203u-
HO(UIBHBIH 230(paruT, KpoMe BCETO ITPOYETO, MOXKET
CoYeTaTbCsl y OJJHOTO M TOTO 3Ke HaiuenTta. Yro kacaer-
csa tounoctn cucteMbl EREFS s nmarnoctnkm n Mo-
HUTOPHMHIA aKTUBHOCTH 303MHOMUIBHOTO 330(aruta,
TO B JIByX HEJABHUX OJHOIEHTPOBBIX MCCJETOBAHUSX
ObLTM  TIPOJIEMOHCTPUPOBAHBI  IIPOTUBOPEUYNBBIE  pe-
3yJbTaThl. Bee 9TH JJaHHBIE YKA3BIBAIOT HA TO, YTO HH-
JTOCKOIIUCTBI HE JIOJKHBI OCHOBBIBATb JMATHO3 203U-
HO(UILHOTO 330(]aruta Wil JeJaTh MPelnoJ0KeHus
06 aKTUBHOCTH WJIU PEMICCHH 3TOTO 3a60JIeBaHUS HC-
KJIIOYUTETHHO HA PE3yIbTaTaX 9HOCKOIIHH.

IH/JIOCKONIMYECKOE HCCJeIOBAHUE HE MOXKET CJy-
JKUTh ~ €IMHCTBEHHBIM  KpPUTEpUEM  YCTAHOBJEHUS
JIMarHo3a 203MHOMUIBHOTO 330¢arura 6e3 MaToIoro-
AHATOMUYECKOTO MCCJAEOBAHUS OMONTATOB CAMBUCTON
o6osouKkK muIeBosa. B urore aro 3aboseBanue aua-
THOCTHUPYETCSI Ha OCHOBAHUY KJIMHWYECKUX CUMIITOMOB
U TUCTOJOTMYECKU TIOATBEPIKAECHHON 203nHOMUINN
MUIEBO/Ia ¢ TUKOM 15 203MHOMUIOB B TOJIE 3PEHUS
npu GoubinoM yBesndennn (~60 so3unoduios,/ Mm?),
UCKJI0Yas 3a00J€BAHUS U COCTOSTHWS, BBI3BIBAIOIINE
BTOPUYHYIO 303MHO(MDUIINIO THIIEBOJA, TaKHe KaK TH-
nep03NHOMUIBHBINA  CHHAPOM, MEIMKAMEHTO3HO-UH-
JLyIIUPOBAHHbBIN 330darnT win axanasus u ap. [48].

CorJylacHO COBPEMEHHBIM KOHCEHCYCHBIM JTOKYyMEH-
TaM, BceM GOJIbHBIM C ITIOI03PEeHUEM Ha 303MHO(pUIIb-
HbIiT 230¢garut npu nposegernn I[/C momkaa OBITH
BBITIOJIHEHA MIUIIIOBasi 6uoricusi. PexoMeH/yeTcst Bbl-
MOJIHATD Pa3/IebHYI0 OUOTICHI0 W3 CIM3UCTOH 060-
JIOUKHM TIPOKCUMAJIBHBIX M JUCTAJbHBIX OT/EJOB IIH-
meBojia. PekoMeHyeTcs moJiydyeHre He MeHee MIeCTH
6UOMITATOB, & VIS MOJYUYEeHUsT MAaKCUMAJIbHO nHbOpMa-
TUBHBIX TATOMOPMOJIOTHYECKIX PE3yJTbTaTOB BO3MOXK-
Ha 6uoricusi B 6—8 ydyacTkax M3 JUCTATIbHOTO, CPejHe-
O U MPOKCHMAJTbHOTO OT/EJOB THINEeBOfa. buomcus
CIM3UCTON  06OJIOUKM IUIIEBOJA IPHU IOJ03PEHUN
Ha 203MHOMUIBHBIN 330(arnT Ao/KHA OBITH Hallese-
Ha Ha O00JIACTH XapaKTepHBbIX W3MEHEHUi, TJIABHLIM
00pa3oM Ha 30HDBI PACIOJIOKEHUS IKCCYAATOB W IPO-
JIOJIBHBIX 60PO3[], HAINUNe KOTOPBIX CBSI3aHO ¢ GoJiee
BBICOKMM KOJTMYeCTBOM 303mHOMDMIOB [1, 48, 49].

Buonrar poskeH BKIIOYATH SIUTENNI HA BCIO €r0
TIyOUHY 1 COOCTBEHHYIO IUIACTUHKY CJM3HUCTOH 000J104-
ki (JIIs OIEHKHU CTEeNeHn TOJICTU3UCTOro (hrubposa).

Buoricnio  He0OXOAUMO TPOM3BOANTH HE TOJBKO
13 MaKPOCKONMYECKN N3MEHEHHDBIX YYACTKOB CJIN3U-
CTON 000JIOUKH, HO W W3 HOPMAJIbHBIX YYacTKOB, TaK

KaK B HUX 3a4aCcTyI0 0OHAPY>KUBAIOTCSI 3HAYUTEJbHBIE
TECTOJIOTHYECKUe n3MeHeHus. [Ipm mepBoM aHIOCKO-
IYeCKOM 06CJIeIOBAaHUN 11eJIeCOO6PA3HO TTPOBO/INTD
OUOTICUIO U3 KETYJKA IS UCKJIIOUEHUS 203MHO(MUID-
HOTO racTposHTeputa [1-3, 6, 48].

Iloxaszanusmu 015 nposedenuss Guoncuu u3 ni-
wesoda aeasiomes [1-3]:

1) sHIOCKOTMYECKast KapTUHA, XapaKTepHAst /IS 90-
3UHODUIBHOTO 930haruTa;

2) nucdarusa n BKIMHEHUE MU B TIHIEBO/T, JaKe
B CcJlyyae HOPMAJIbHOI 9H/IOCKOIIUYECKOH KapTHHBI;

3) cummromer TOPB y mereit (m3xora, sarpyans-
Hast 6oJib, CpbITMBaHue), pedpakTepHble K Teparuu
WHTUOWTOPAMU TIPOTOHHOU TOMIIBI, Ja’ke B CJydae
HOPMAaJIBHOI 9HIOCKOIMYECKOil KapTHHBI.

4) 5TM30/1 OCTPOTO BKJIWHEHUS TUIM B MHUIIEBOJ
1OCJIe  DH/IOCKONNYECKOTO W3BJIEUEHUsT 3aCTPSIBIIETO
MUIIEBOTO GOOCA WU TIOCHe CIIOHTAHHOTO paspelie-
HUS OOCTPYKITHH.

HamomMamuM, d9TO HOpMasbHAs HHIOCKOINYECKAS
KapTuHa Tpu 303uWHOMUIBHOM 330darure HabJI0/1a-
ercst y 10—25 % GOJBHBIX, TOITOMY OUOICHS TOJIK-
Ha IPOM3BOJIUTLCS Y TAIMEHTOB ¢ aucdarueil aaxe
B CJIydae OTCYTCTBUS M3MEHEHUN CIU3UCTOH 060TOUKM
MUIIEeBO/IA TIPU BU3YAJbHOM OCMOTPE.

BaxkHo TOMHWTDB, UYTO Tepe] MPOBEJEHUEM Jha-
raoctdeckoit DTJIC ¢ 6uorncueii Heo6xoauMo (ecan
no3BossAeT cocrognne) ormennts MIIIL m ramoKokop-
THUKOCTEPOUIbI KaK MUHUMYM 3a 3 HeJeIH [0 9HIO-
CKOTTIMYECKOTO MCCIEIOBAHMS [T TIPEIOTBPATICHILS
JIOJKHOOTPUIIATEIbHBIX PE3YJIbTaTOB THCTOJOTMYECKO-
TO WCCJEeOBAHUSA. Y TAIMEHTOB, TOJTyYafoliX Jiede-
HUe aHTUCEKPETOPHBIMU IIPerapaTaMu UK TJII0KOKOP-
THKOCTEPOUIAMHU, YUCJIO H03MHOMIIOB MOXKET OBbITh
MIOBBINIIEHO HE3HAYNTEIbHO WJIM BOBCE HE IIPEBBINIATDH
HopMy (5 s03mHOpUIOB B TONE 3pernst) [1, 2, 50].

[naBHBIM KpuTepueM YCTAHOBJEHHS [HArHO3a
D0  CHAYKUT WHTPASUTETUAIbHAS — 03UWHOPUID-
Hasi WHOUIbTPAIUS € KOJIUYECTBOM 3H03MHOPUIOB
B TIOJIe 3PEHUS] MUKPOCKOTA TIPU OOJIBIIOM yBeJmde-
Hun — 15 u Gosee (mmu > 60 so3unodunos Ha 1 MM?)
(pumc. 14) [1, 2].

3HaYNTeNbHAS WHTPAIIUTENHATbHAS 903MHOPUTb-
Hasg WHOUILTPAINUS TPUBOAUT K (DOPMUPOBAHUIO 20-
3MHO(UIBHBIX a6CIIECCOB — CKOILIEHUIl U3 YeTbIPex
n GoJiee 03MHOMPUIOB B PACHIMPEHHBIX MEKKJIETOY-
HBIX IPOCTPAHCTBAX, & TaKKe K HAIJIACTOBAHUIO D0-
3MHOMUIOB HA TMOBEPXHOCTH, YTO, KAaK MPABUJIO, CO-
MPOBOXKIAETCS MOBPEKIEHUEM MTOBEPXHOCTHOTO CJIOS
MHOTOCJIOITHOTO TIIIOCKOTO JMUTENNs. XapaKTepeH WH-
TEPCTUIMAJIBHBIN OTEK, YJUHEHHEe COCOYKOB MHOTO-
CJIOITHOTO TJIOCKOTO 9IuTesust, 6a3aTbHOKIETOUHAS
runepiiasust u Gpu6bpo3 co6CTBEHHON TIACTUHKU CJIU-
sucroit o6omoukn (puc. 15).

Hecmorpst Ha MHOTOOGpasue 9HAOCKONMYECKUX H3-
MeHeHUil Mpu 203NHOPUIHHOM 330darnTe, THATHOCTH-
Ka JIaHHOTO 3a00JIeBaHUsSI B Halllell CTPAaHe OCTABJISIET
JKeJaTh JIydinero. B GoJbIMHCTBE caydaeB AWMAarHO3
ycranasyuBaercs nocye 7—10 et ¢ MomenTa Manude-
CTaIMU TEPBBIX CHMITOMOB, KOT/Ia B TMHUINEBOJE YK€
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Pucynox 14. Tlatonoro-anaToMnueckoe McciegoBanne GHONTaTa M3 MPOKCHMATIBHOTO OTAETa MHUINEBOAa, OKpPacKa re-
MATOKCHJIMHOM W 903WHOM: A — CKOIUIEHHSI 903WHOMIIBHBIX JICHKOIUTOB, PACHIMPEHNE MEKKJIECTOYHBIX MPOCTPAHCTB,

yBesmuenne x100; b — cxomiennst 503MHOMUIBHBIX JleikouToB GoJiee 60 B 1oJie 3peHust, 203uHO(UIbHBIE aGCIeCCh,
yBemmaerne x400

Figure 14. Pathomorphological picture of eosinophilic esophagitis, hematoxylin and eosin staining: A — intraepithelial
infiltration with eosinophils, dilated intercellular spaces, magnification x100; b — massive intraepithelial infiltration
with eosinophils (more than 60 eosinophils in HPF), eosinophilic abscesses, magnification x400
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Pucynox 15. XapaktepHble THCTOJOTHYECKNE M3MEHEHNS MPH 303WHOMUIBHOM 330(arnte, OKpacka TeMaTOKCHINHOM
u 203uHOM, yBeindenue x400: sozunoduibhas uHGUIbTPALUS, AerpaHysis 503uHoduIoB (GKeiTas crpesika), pac-

HINPEHHEe MEXKJIETOUHbBIX MTPOCTPAHCTB, TOBPEXK/IEHIE MOBEPXHOCTHOTO CJIOSI MHOTOCJIONHOTO TJIOCKOTO JIUTEHs, Cy6-
AMUATEJTNATBHBIN (HUOPO3

Figure 15. Histological features of eosinophilic esophagitis, hematoxylin and eosin staining, magnification x400:
intraepithelial infiltration with eosinophils, degranulation of eosinophils (yellow arrow), dilated intercellular spaces,
prominent surface epithelial alteration, subepithelial fibrosis
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Tabauua 3. Yacrtora BCTPEYAEMOCTU PAZJIUYHBIX 9H/IOCKONUYECKUX MPU3HAKOB MPU 303UHOPUILHOM

azodarure
Table 3. Frequency of occurrence of various endoscopic signs in eosinophilic esophagitis
DHI0CKOMMIECKIi TDHSHAK Jl0JIs IAIMEHTOB, Y KOTOPBIX GbLI BbISIBJIEH IPU3HAK
A CKui Ip Proportion of patients who were found
Endoscopic findings .
to have the sign
Orek / Edema 40 (85 %)
Kousbiia / Rings 27 (57,4 %)
Ixceynar / Exudates 37 (78,7 %)
Boposapt / Furrows 39 (83 %)
CTpUKTYPbI, HEIPOXOAUMBIE [IJISI HHIOCKOIA 6 MM 8 (17 %)
Strictures impassable to a 6 mm endoscope i
Crnmna ankunosaspa / Ankylosaurus back sign 4 (8,5 %)
Tycennunbiii caex / Caterpillar sign 15 (32 %)
MHO’KeCTBEHHbIE OJUIIOBU/IHbBIE TOPAYKEHSI 5(10.6 %)
Multiple polypoid lesions e
Jpo3uBHBII 230¢aruT cragun B* 9
Evrosive esophagitis stage B* 9 (19,1 %)
[TumeBon Bappera / Barrett’s esophagus 2 (4,2 %)
HopMambHast 9HIOCKOMITIECKast KapTHHa 3(6 %)
Normal esophagus ’

IMpumeuanue: * — no Jloc-Andxenecckoi xaaccugpuxayuu.

Note: * — according to Los Angeles classification.

Pa3BUJIKCh BbIpAKeHHbIE (DUOPOCTEHOTHYECKIIE U3Me-
HEHWSI W TAIMEeHTDI MOMAJAI0T B Jie4eOHbIE YUpesK/ie-
HUST C 3MU30/[aMU OCTPOiT 0OTYPAIMOHHON ancdarnu.

Cornacio HamuM coOCTBeHHBIM ganubM (Taba. 3),
MOJIyYCHHBIM B XO/Ie aHAJIM3a JHIOCKONNYECKUX H3-
MeHenmii B mumesoge (omeHka 20D IIPOBOIIIACH
no mkane EREFS, onenka peduiokc-azodparnta —
no Jloc-Anmxkenecckoil knaccndpukannu), y 47 na-
meHToB (43 My»KUuHbI, 4 JKEHIIMHBI, CPeJHHUN BO3-
pact — 42 roma) ¢ AMATHO30M <«303UHOMDUIbHbIN
a30¢aruTy, MO/ATBEPIK/IEHHBIM JaHHBIMU TAaTOMOPQO-
JIOTHYECKOTO mccaegoBanust Guonratos (Goee 15 v0-
3MHO(MUIOB B TOJE 3PEHUS MUKPOCKOIIA BBICOKOTO
paspemmennus, x400), Han6ojee YaCTBIMU SHIOCKOIIN-
YeCKUMHU TIPU3HAKAMU ObLIM OTEK, OeJiechblil aKCCynaT
U TPOJOJBHBIE GOPO3/IbI CANUZUCTON OOOJOUYKU THIIE-
Bojia. CTpHKTYpbI ObLTIM OGHApY:KeHbl y 8 u3 47 ma-
mentoB (17 %). MHokeCTBeHHbBIE TIOJMIIOBHU/HBIE TIO-
paskenust BoisiBjieHbl y 10,6 % mnanmenToB. V3MeHeHust
[0 TUITy CHUHBI AHKWIO3aBpa — y 8,5 % IAaI[leHTOB.
Iugockonmueckne npusHaky ['OPB (sposuBHbIL 930-
arut cremenn B, mpuueM y 2 maimeHToB HaGIOMA-
JIOCh COYETaHWe 3PO3UBHOTO 330(haruta ¥ MHUIIEBOJA
Bappera) 6o anarnocruposanbl y 19 % narmenTos.
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Aim: to systematize literature data and the authors’ own findings regarding the endoscopic features of eosinophilic
esophagitis.

Key points. Eosinophilic esophagitis is a chronic inflammatory disease of the esophagus characterized by marked
eosinophilic infiltration of the esophageal mucosa, as well as subepithelial and submucosal fibrosis. These changes
lead to functional impairment of the esophagus, stricture formation, and luminal narrowing, clinically manifesting
as progressive dysphagia and episodes of luminal obstruction by a food bolus. Timely diagnosis and appropriate
treatment of eosinophilic esophagitis help prevent the development of strictures and other complications.

The diagnosis relies on endoscopic evaluation with the procurement of multiple biopsies (at least six) from the esoph-
ageal mucosa to confirm a characteristic histological picture. The main and additional endoscopic findings in eo-
sinophilic esophagitis include edema, linear furrows, rings, exudates, strictures, so-called “feline” esophagus,
narrow-caliber esophagus, and the “crepe-paper” esophagus. In recent years, new endoscopic signs have been
proposed, such as multiple polypoid lesions, esophageal changes resembling “ankylosaur back” and a “caterpillar
track” pattern. Despite the range of possible endoscopic findings, they exhibit relatively low specificity and may
be overlooked by endoscopists, leading to delayed diagnosis. High-resolution endoscopic equipment and the de-
velopment of artificial intelligence programs for image processing hold promise in improving diagnostic accuracy.
Conclusion. Esophagogastroduodenoscopy is the key method for diagnosing eosinophilic esophagitis: awareness
of the disease’s endoscopic signs and taking multiple biopsies from the esophagus when eosinophilic esophagitis
is suspected allow early diagnosis — prior to the onset of complications — thereby enabling timely treatment to pre-
vent stricture formation.

Keywords: eosinophilic esophagitis, esophagogastroduodenoscopy, dysphagia, EREFS scale
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Llenb: cucTemMatusnpoBaTb IUTepaTypHble U COOCTBEHHbIE AaHHble 00 3HOOCKOMUYECKON CEMUOTUKE 303UHO-

dunbHOro asodarunta.

OCHOBHbI€ MOJIOXEHUA. D03NHODUITbHBIN 330 aruT — XPOHMYECKOoe BocnannTenbHoe 3aboneBaHme nNuLLLeBoaa,
XapaKTEPU3YIOLLIEECH BbIPAXEHHOM 303NHOPUIBHOM MHUAbTPALIMEN CNU3UCTON 00004KN NULLLEBOOA, PA3BUTU-
emM cy6anuTenmanbHOro U NoACcNN3ncToro Grnbposa, NPUBOAALLMMN K HAPYLUEHWNIO DYHKLIMN MULLLEBOAA, PA3BUTUIO
CTPUKTYP M CYXEHUIO NPOCBETa NULLEBOAA, YTO KJIMHMYECKM NPOSIBASIETCSA Nporpeccupyolen gucdarmen, anm-
3040amMu 00Typaumn NULLLEBOAA MULLLEBLIM KOMKOM. CBOEBPEMEHHAsA AMarHoCTMKa 1 aekBaTHOE JieYeHne 303MHO-
dunbHOro a3odarmnta NO3BOASIOT NPESOTBPATUTL PA3BUTUE CTPUKTYP U APYrNX OCIIOXHEHUA.

YcTaHoBNeHME AmMarHoda 6a3npyeTcs Ha AaHHbIX 3HAOCKOMMYECKOro nccnenoBaHnsa ¢ 3abopom 60MbLIOro Ymncna
OmMonTaToB (HE MEHee LWEeCTU) U3 CAM3UCTON 0O6O0NMOYKN NULEBOAA C MOATBEPXOAEHNEM XapPAKTEPHOW rMCTONMOrn-
4ecKon KapTuHbl. OnmncaHbl OCHOBHbIE W JOMONHUTENbHbIE 9HAOCKOMMYECKMe NPU3Hakm 303MHOMDUNBLHOIO 330da-
rmTa, K KOTOPbIM OTHOCAT OTek, 60pP03abl, KOMbLA, 3KCCYAAT, CTPUKTYPbI, «KOLLIAYMA» MULLLEBOA, MULLIEBOL Y3KOrO
Kannoépa, NueBon, nNo TUny «roppupoBaHHon Gymarn». B nocnegHue rogbl NpenioxXeHbl HOBbIE 3HA0CKOMNYECcKme
CUMMTOMbI, TaKne Kak MHOXECTBEHHbIE MOJIMMOBUAHbLIE MOPAXEHUS, UBMEHEHUS CN3UCTO 060104KM NULLEBOOA
Mo TUMY «CMUHbI @HKWUI03aBPa» U «r'YCEHWYHOro crnepa». HecmoTps Ha MHOroobpasne 3HAOCKOMUYECKUX U3Me-
HEeHWI, OHM 06NaJaT HEBLICOKOM CNELMPUIYHOCTBLIO, MX MOTYT NPOMYCTUTb BPAYn-3HAOCKOMUCTLI, YTO MPUBOANT
K 3an034asion AnarHocTuke 3aboneBaHuns. Bonblume Hagexabl BO3naratoTcs Ha MCM0JIb30BaHNE 3HAOCKOMNYECKOM
annapaTypbl BbICOKOro pa3peLLeHmns, Co3gaHne nporpaMm MCKYCCTBEHHOIO MHTeNNeKTa ais 06paboTkn SHAO0CKO-

NMUYECKOro N306paxeHuns.

3akn4yeHue. I3odaroracTponyogeHOCKONUS SBASETCS KIOYEBbIM METOAOM B AMArHOCTUKE 303UHOPUIIBHOTO
330 arnTta; 3HaHMe 3HO0CKOMNUYECKUX NPU3HAKOB 3aboneBaHuns, NpoBeaeHNe MHOXECTBEHHOM Broncumn U3 nuule-
BOAa NPW NOO3PEHNN HA 903UHODWUIIBbHBIN 330 aruT NO3BOJIUT CBOEBPEMEHHO (€ELLEe A0 Pa3BUTUSA OCIIOXHEHUI)
YCTaHOBUTb AMArHo3, HayaTb IeYeHne, NpPesoTBPaTUTbL Pa3BUTUE CTPUKTYP.

KnioueBble cnoBa: 303MHOMPUIBLHLIN 930darnT, 33odaroractpoayoaeHockonus, aucdarms, wkana EREFS
KoH®NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana umtupoBanusa: Pepopos E.[., Kaiibeiwesa B.O., lTopbayes E.B., Mokpuukuii A.N., Muxanesa J1.M., MacnexknHa K.C., LLa-
nosanbsiHy, C.I. Hpockonuyeckas ceMmoTnka 303nHOGUIbLHOrO 930darmTa: oT UCTOKOB K cOBpeMeHHocTu. OB30p nmutepaTypsbl
1 COBCTBEHHbIN OMNbIT. POCCUINCKNIA XXypHaN racTpO3HTEPOSIOrnK, renaTonorum, kononpoktonorun. 2025;35(2):18-36. https://doi.

org/10.22416/1382-4376-2025-35-2-18-36

Eosinophilic esophagitis (EoE) is a chronic,
T2-type immune-mediated inflammatory disease
of the esophagus, characterized by a pronounced
eosinophilic infiltration of the esophageal muco-
sa exceeding 15 eosinophils per high-power field
(magnification 3400) or more than 60 eosinophils
per mm?, as well as subepithelial and submucosal fi-
brosis. Clinically, it manifests with swallowing dis-
orders (dysphagia, food impaction and regurgitation
etc.) [1-3].

Over the past few decades, there has been a
continuous rise in EoE incidence. According to
a systematic review and meta-analysis published
in 2023, the incidence of EoE currently stands at
5.31 cases per 100,000 individuals annually (95%
CI: 3.98—6.63; based on 27 studies with a total
sample size of 42,191,506) [4]. EoE predominant-
ly affects males (75 %), mainly children, adoles-
cents, and young adults [1, 5, 6].

Current models of EoE progression describe
a gradual transition from inflammatory changes
to fibrosis and esophageal stenosis, with the ma-
jority of patients eventually developing dyspha-
gia. One retrospective study demonstrated that a
20-year delay in diagnosis and treatment resulted
in 87.5 % of patients having fibrose changes in
the esophageal wall and 70.8 % exhibiting stric-
tures [7]. In contrast, timely diagnosis and the

initiation of pharmacological therapy in the ear-
ly stages can slow the progression of disease and
prevent stricture formation and other complica-
tions of EoE [7, 8].

Diagnosis of EoE is based on the combined
assessment of clinical symptoms (dysphagia, sub-
sternal pain, episodes of food impaction, heart-
burn, etc.), esophagogastroduodenoscopy (EGDS)
findings, and histopathological examination of
esophageal biopsies (eosinophilic infiltration of
the esophageal mucosa, subepithelial fibrosis).
Because early-stage EoE often presents with non-
specific symptoms (heartburn, odynophagia, epi-
gastric pain, nausea) that can be seen in many
other conditions, the cornerstone of prompt diag-
nosis is an EGD with properly conducted biopsy
sampling (Fig. 1) [1].

During esophagoscopy, the majority (85—90 %)
of patients with eosinophilic esophagitis display
nonspecific signs of active inflammation and the
consequences of its prolonged persistence [6, 9].
Approximately 10—15 % of EoE patients, however,
show no visible changes in the esophageal lumen
or mucosa on EGD [10, 11].

A 2012 meta-analysis encompassing 4,678 pa-
tients with eosinophilic esophagitis and 2,742
controls (without EoE) demonstrated moderate
sensitivity and moderate negative and positive

Poc skypH ractposuTepoJi rematon koaonpokros 2025; 35(2) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(2)

19



Reviews / O630pbI

www.gastro-j.ru

OcTpbIit 3nM304 06TypaLMmM NULLEBOAA NULLEBbIM
6ontocom

nuwesoae (B3pocnbie), TOWHOTY/pBoTy, abAoMUHaNbHYK 60b,

MnaHoBoe obpalyeHue ¢ Kanobamu Ha aucoharuio, UsxKory,
3arpyauHHyo 60/1b, NepuogUYecKoe 3acTpeBaHue NULLM B

3a/lepPKKy pocTa (aetu)

|

Otmena UMM u TKC
sa 3 Hegenu
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Figure 1. Diagnostic algorithm for eosinophilic esophagitis

(according to [1] with alterations)

Pucynox 1. Airoput™ IMarHoCTHKH 303MHOMIIBLHOTO 330¢aruta (110 [1] ¢ u3MeHeHus MM )

predictive values of various endoscopic findings
for establishing the EoE diagnosis [12].

Modern high-resolution video endoscopy with
multimodal image enhancement and magnification
significantly increases the diagnostic yield of en-
doscopic assessments, facilitating correct diagno-
sis of EoE in up to 95 % of cases. Endocytoscopy,
using magnification up to 310, allows for micro-
scopic visualization of intraepithelial eosinophils
characterized by bilobed nuclei during esophagos-
copy [13, 14].

Another major leap forward in detecting this
condition is the use of clinical decision support
systems (“artificial intelligence”), which can dif-
ferentiate eosinophilic esophagitis from a normal
esophagus with an accuracy exceeding 95 %, out-
performing the endoscopist in this regard [15, 16].

In a seminal paper by I. Hirano et al. (2013)
on the systematic endoscopic evaluation of EoE
findings, the principal (major) and secondary en-
doscopic features of eosinophilic esophagitis were
first delineated and ranked (Table 1) [17].

After collegial validation by participating en-
doscopists, the major (key) features of eosino-
philic esophagitis include fixed (non-distensible)
rings, exudates, longitudinal furrows, edema, and
strictures, and a corresponding rating scale has
been proposed (Fig. 3—7) [17].

Major /Key Endoscopic Features

of eosinophilic esophagitis

1. Fixed (non-distensible) rings (synonyms:
concentric rings, trachealization of the eso-
phagus, i.e. a structural change resembling
the trachea) (Fig. 2): circular structures of the
esophageal wall, typically multiple. Like stric-
tures, rings result from esophageal remodeling
due to subepithelial fibrosis, and their presence
correlates with an increased risk of food impac-
tion because of decreased esophageal distensibil-
ity [18].

The severity of rings does not correlate with
the degree of mucosal eosinophilic infiltration; it
tends to persist despite treatment — even after
improvement in the histologic profile [19, 20]. It
is known that rings may be detected in about 10 %
of patients with esophagitis of other etiologies, in-
cluding gastroesophageal reflux disease (GERD)
[21, 22]. At the third (most severe) grade of
ring formation, rings prevent the passage of an
8—9.5 mm diagnostic endoscope. From this per-
spective, they very closely approximate what is
termed an “esophageal stricture”. However, be-
cause an endoscopically impassable narrowing of
the esophageal lumen is not always caused by fixed
rings — sometimes it is due to an extended nar-
rowing commonly referred to as a “narrow-caliber

20
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Table 1. Original classification and grading system for the endoscopic assessment of the esophageal
features of eosinophilic esophagitis [17]
Tabauua 1. Knaccudukaiys u olieHOYHAS IKaAa MPU3HAKOB 303uHO(GUIbHOrO 330arurta [17]
Major features
T'aasnvie / ocnoenvie npusnaxu

Fixed rings (also referred to as concentric rings, corrugated oesophagus, corrugated rings, ringed oesophagus,
trachealisation)

Duxcuposannsvie (nepacnpagasiowuecs) koavua (Mmaxxe HA3vL6AEMbIE KOHUCHMPUUECKUMU KOIDUAMIU,
20hpuUposaNHLIM NUWEEOOOM, 20IPUPOCAHHBIMU KOLLUAMI, KOIbUATNbIM NUUEE000M, MPAXEAIUIAUUEH )

Grade Description
Cmenenb Onucanue
0 Absent
O
MCYMcmeyom
{ Mild (subtle circumferential ridges)

Jleexas (nezpybule, crezka 3amemuvie KOAbUeEUOHBLE GHICTRYNDL)

Moderate (distinct rings that do not impair the passage of a standard diagnostic adult
9 endoscope with outer diameter 8—9.5 mm)

Ymepennas (vonvua, ne npensmcmeyioujue npoeedeHuio CmaHoapmmozo 63pociozo
Quaznocmuueckozo andockona Juamempom 8—9,5 mm)

Severe (distinct rings that do not permit the passage of a diagnostic endoscope)

3 Tsxenas (omuemaugo vipaxennvie KOAbYd, NPENAMCMEYIOULUE NPOBEIEHUIO
JuazHocmuueckozo HOOCKona,)

Exudates (also referred to as white spots, plaques)

Ixccydam (TakKke Ha3bIBaeMble GENBIMU MATHBIIKAMM, GIISIIKAMHE)

0 Absent
Omcymcmeyrom
Y Y
1 Mild (lesions involving < 10 % of the esophageal surface area)
Jezxas (sxccydam, noxpusarowut < 10 % nosepxnocmu nuwesoda)
9 Severe (lesions involving > 10 % of the esophageal surface area)

Tsxenas (axccydam, nokpwviearwui > 10 % nosepxnocmu nuwesoda)

Furrows (also referred to as vertical lines, longitudinal furrows)
Boposdvt (cunonumvl: sepmukaivivie Aunuu, npoooasusie 60po3dot)

0 Absent
O
MCYymcmeyom
1 Mild (vertical lines without visible depth)

Jezxas (umeiomes eepmukanvivle aunuu 6e3 6udumozo yzaybaenus)

9 Severe (vertical lines with mucosal depth)

Tsxenasn (6epmuxanvnvie aunuu ¢ yeaybaenuem,/ 60asienuem 6 Cauucmou 06010uke)
Oedema (also referred to as decreased vascular pattern, mucosal pallor)

Omex (0UEHUBAEMCS NO CHUXEHUIO YeMKOCU, 06e0HeHUI0 UL OMCYMCMEUIO COCYIUCTOZ0 PUCYHKA
u 6e0HoCmU CAUSUCTNOU 06040UKU)

0 Absent
Omcymcmeyem (cocyducmoiti pucynox uemxuii)
1 Mild (reduced vascularity or loss of clarity of vascular markings)
Jezxas (cnuxenue uemrxocmu cocyoucmozo pucynra)
9 Severe (absence of vascular markings)
Tsuxenas (omcymemeue cocyoucmozo pucymxa)
Stricture
Cmpuxkmypa
0 Absent
Omc
YMCcmeyiom
{ Present
Hnmeemcs

Minor features
Bmopocmenennvie npusnaxu

Feline esophagus (transient, concentric mucosal rings observed spontaneously or during belching, retching
or swallowing that disappear with air insufflation)

<«Kowauuit> nuwe6od (6pemenio noseaAsiouuecs KOHUeHmpuueckue Koavld CAUIUCMO 06010uKu nuwe60dd,
HA6.1100aemMble CROHMAHHO UJU GO BPEMS. OMPBIKKU, PEOMHBLY NO3LIEOS UL 2JIOMAHUS, KOMOPbIe UCUEIAI0M
npu uncyppasyuu 6030yxa)
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End of Table 1. Original classification and grading system for the endoscopic assessment
of the esophageal features of eosinophilic esophagitis [17]
Oxonuanue mabauupt 1. Knaccuduranms n oreHoYHAs MIKAJa TPU3HAKOB 203WHOMUIBHOTO 330~

arura [17]

0 Absent
Omc
ymcmeyiom
1 Present
Hmeemcs

Narrow-caliber esophagus (reduced luminal diameter of the majority of the tubular esophagus)
HMuweeo0 ysxozo xaaubpa (ymenvuwennvil duamemp npoceema Gorvuiell yacmu mpyouamozo nuwesooa)

0 Absent
Omcymcmeyiom
Y Y
1 Present
Hmeemcs

esophageal dilation)

Crepe paper esophagus (mucosal fragility or laceration upon passage of diagnostic endoscope but not after

IMuweeo0, nanomunaiowuii xpen-6ymazy (xapaxmepna panumocmy u HAOPvLEbL CAUSUCTROU 000L0UKU
npu nposedeHuu OudzHOCMULEeCK020 IHOOCKONA N0 NUWEE00Y, HO He 6 Pe3yabmame GbiNOJHEHUS. €20

ounamavui)
0 Absent
O
mcymemeyiom
1 Present
Hnmeemcs
esophagus” — “stricture” is listed as a separate esophageal lining running along the esophageal

item among the major features.

2. Exudates on the esophageal mucosa (syn-
onyms: white plaques, white coating, white de-
posits). A whitish exudate (Fig. 3) represents
nothing other than eosinophilic microabscesses [23].
When the endoscopic features of EoE are not well
known, this exudate is often mistaken for Candida
esophagitis.

3. Furrows in the esophageal mucosa, also de-
scribed as vertical lines or longitudinal furrows,
indeed appear as shallow linear depressions in the

axis (Fig. 4). Furrows can be recognized more eas-
ily by reducing luminal distension (aspirating the
introduced air) or by using indigo carmine chro-
moendoscopy. Blood that enters these furrows —
for instance, after biopsy — can also aid in high-
lighting them. It is worth noting that, in both
origin and appearance, furrows differ from erosive
epithelial lesions seen in GERD, though both can
be observed simultaneously in the same patient.
4. Oedema of the esophageal mucosa (Fig. 5)
is evaluated based on diminished clarity, reduced

Figure 2. Endoscopic picture of fixed rings in the patient with eosinophilic esophagitis

Pucynox 2. dupodororpadusa. Ouxcuposaribie (HepacHPaBISIONINeEcs) KOMbl[a CTEHKU MHIIEBOAA TIPU 903MHO(DUIIb-

HOM 330cparure
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Figure 3. Endoscopic picture of exudates in the patient with eosinophilic esophagitis

Pucynox 3. Iunodororpacdus. IKCCYAAT CAMIICTON 060TOYKH THIIEBOIA TPH 303NHOPUILHOM 230¢arnte

Figure 4. Endoscopic picture of furrows in the patient with eosinophilic esophagitis: A — in narrow band imaging;
B — the visibility of furrows is enhanced after esophageal biopsies with blood pouring on the furrows

Pucynox 4. dunodororpadusa. Boposapr cau3nCcToil 000JIOUKN MUIIEBOIA TP 203NHOMDIIBLHOM a30arute: A — 60po3-
JIbl XOPOIIO BUJHBI TIPU OCMOTPE B Y3KOCTIEKTPATBHOM PEXKHME, T.e. B CHHe-3eJieHOM cBete; B — 6opo3/ibl MO[UepPKHYThI
3a cueT KOHTPACTHPOBAHMS KPOBBIO TI0CJIE MTPOBe/eH s GHONCHN

or absent vascular markings, and mucosal pal- Minor endoscopic features
lor. Edema is a relatively nonspecific feature of eosinophilic esophagitis
observed in many other esophageal diseases, in- In addition to the five key/major endoscopic

cluding GERD, and is considered less d}agnosti— features described above, other findings frequent-
cally reliable on endoscopy compared with other ly encountered during esophagoscopy in patients

findings [24]. , . o with eosinophilic esophagitis have been reported.
5. Esophageal St”CtWe (Fig. 6).15 diagnosed 1. firano et al. [17] identified three such features:
by the presence of luminal narrowing that pre-  _ fefine esophagus (Fig. 7): refers to transient,

vents the passage of a stapdard diagnostic ad}llt multiple superficial concentric contractions of the
endoscope (8-9.5 mm in diameter). Unlike myscularis mucosa of the esophagus, resembling
GERD-related strictures, EoE strictures may form ripples on water surface during a gust of wind
in the distal, mid, or proximal esophagus [7]. In  (synonym: transient mucosal folds). This phenom-
clinical practice, the appearance of a stricture typ- enon is how the esophagus appears in normal cats
ically denotes a narrow or small-caliber esophagus. (Fig. 7A). Unlike “fixed rings”, these contractions
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A B

Figure 5. Endoscopic picture of edema in the patient with eosinophilic esophagitis: A — in white light imaging; B —
in narrow band imaging

Pucynox 5. dunodororpadusa. OTek cM3UCTOH 0O0JOUKH MUIIEBOAA TP 203MHOPUIBHOM d30darnte: A — B 6eJloM
cBete; B — B y3KOCHEKTPAIBHOM PEKUME

Figure 6. Endoscopic picture of strictures in the patient with eosinophilic esophagitis

Pucynox 6. dnnodororpadust. CTpUKTYpPbI MHUIIEBO/IA TTPH 903UHOMIIEHOM 330(arute

appear spontaneously or during belching, retching, —  narrow-caliber  esophagus  (synonym:
or swallowing and completely disappear once air small-caliber esophagus): defined as a diffuse de-
is insufflated. This distinctive characteristic helps crease in the luminal diameter along most of the
avoid confusing a “feline esophagus” with esoph- tubular esophagus, differing from GERD-related
ageal trachealization. The term “feline esophagus” strictures or anastomotic strictures after surgery
most often describes thin, delicate contractile (Fig. 8), which typically manifest as shorter, lo-
rings periodically noted on endoscopy in situa- calized narrowing, along with proximal dilation
tions unrelated to eosinophilic esophagitis, includ- above the stricture. In advanced stages, a nar-
ing in normal esophagi [17]. row-caliber esophagus may impede passage of a
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Figure 7. “Feline” oesophagus. A — endoscopic picture of a cat’s esophagus in white light imaging (provided

by A.S. Shatalov); B — endoscopic picture of “feline” esophagus in the patient with eosinophilic esophagitis in narrow
band imaging

Pucynox 7. «Komaunii» numesoa. A — suaodororpadus nuieBoa Kok B 6eioM csere (ipegocrasiena A.C. Illa-

TaJIOBbIM); B — QHILOq)OTOI‘pa(i)I/IH <«KOHNIa4Ybero» MuiieBoJa y HallueHTa ¢ BOSI/IHO(i)I/IJIbeIM 330(1)aI‘I/ITOM B Y3KOCIIEKTPaJIb-
HOM peXnMe

A

Figure 8. Narrow-caliber esophagus: A — barium esophagogram shows narrow-caliber esophagus from the upper

to lower esophagus in the patient with eosinophilic esophagitis; B — endoscopic picture of narrow-caliber esophagus
in the same patient

Pucynox 8. Y3KokaamOepHbIil TUIIEBOI: A — PEHTTEHOCKOII ¢ KOHTPACTOM, CysKeHHe MpocBeTa GOJIbINei yacTn Tpyo6-
YaToro THUIIEeBO/Ia TIPH 03MHOMIUILHOM 330darnte; B — anmodotorpadmns numeBoa TOro ke MaruenTa

Poc xypH ractposuTepost remaros komonpokrot 2025; 35(2) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(2) 25



Reviews / O630pbI

www.gastro-j.ru

diagnostic endoscope. Interestingly, although both
“rings” and “strictures” are classified as major endo-
scopic features of EoE, a luminal diameter reduction
affecting most of the tubular esophagus is not.

D.A. Carlson and I. Hirano proposed a provi-
sional definition of a “narrow-caliber esophagus”
as one in which more than 50 % of the esophagus
measures under 18 mm in luminal diameter [25].
The sensitivity of esophagoscopy for detecting a
luminal diameter below 18 mm, as documented by
radiologic studies, is only about 25 %, i.e. quite
low [26]. A barium swallow is more successful
than endoscopy at identifying the luminal narrow-
ing characteristic of a narrow-caliber esophagus
[27, 28].

Clinically, even when not at its most severe
stage, a narrow-caliber esophagus often under-
lies acute-onset dysphagia caused by an impacted
foreign body — generally a large, inadequately
chewed piece of meat [29]. Tt is no coincidence
that eosinophilic esophagitis has sometimes been
referred to as “shashlik syndrome” or the “steak-
house syndrome”. Following successful removal
of the impacted material and restoration of lu-
minal patency, endoscopists, finding no obvious
isolated stricture and perhaps overlooking other
EoE-related lesions in this emergency context,
fail to perform biopsies in 40 % of patients [30].
Quite often (in 22 %—55 % of cases), patients
are discharged without undergoing a repeat
esophagoscopy or biopsy (24—72 % of cases),
leaving them without a definitive diagnosis or
timely and appropriate treatment [31].

— crepe paper esophagus (Fig. 9): the esopha-
geal mucosa resembles this particular type of pa-
per, showing characteristic fragility and tearing

even with minimal contact from a diagnostic en-
doscope as it passes through the organ. Similar
changes that arise as a consequence of esophageal
dilation should not be regarded as manifestations
of the “crepe paper” sign. While not very com-
mon, the crepe paper esophagus is a pathognomon-
ic indicator of eosinophilic esophagitis, retained in
the group of minor (secondary) signs.

To enhance the diagnostic yield of esophago-
scopy for EoE, as well as to standardize the as-
sessment of the presence, nature, and severity of
esophageal changes, 1. Hirano et al. [17] conduct-
ed a meticulous validation of their original classi-
fication system and rating scale (Table 2) for the
endoscopic features of eosinophilic esophagitis.

Following this work, the group developed and
proposed a modified classification and rating scale
for EoE-related findings at endoscopy.

After introducing several minor revisions to
I. Hirano’s scale — such as removing secondary
features from the classification, reordering the
major features, and changing the English term
“Oedema” to “Edema” — the classification ulti-
mately became known as “EREFS”, an acronym
derived from the five major endoscopic features
of eosinophilic esophagitis it includes (Edema,
Rings, Exudates, Furrows, Strictures). Since both
“Edema” and “Exudates” begin with “E,” some
propose “ERExFS” as a potentially more distin-
guishable variant.

The EREFS classification was validated in
adults in a prospective multicenter study that
demonstrated strong interobserver agreement be-
tween clinicians in clinical practice and those in
academic settings [19, 32]. External validation of
the EREFS scale showed consistent assessment of

Figure 9. Endoscopic picture showing fragility and ruptures of the esophageal mucosa in eosinophilic esophagitis
Pucynox 9. dunodororpadus. PaHUMOCTb 1 HAJIPHIBBI CM3UCTON 060JOUKH MUTIEBOA TPH 203MHOPUIHHOM d30(]arute
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Table 2. The eosinophilic esophagitis endoscopic reference score (EREFS)
Ta6.auya 2. Knaccuduxanus u oleHoUuHbIe Kbl 903uHoduabHoro s3odaruta (EREFS)

Endoscopic

findings Grade Hirano van Rhijn | Ma et al.,
Anodockonuuecxkue Cmenenb et al., 2013 | et al., 2016 2022

npusnaxu

Absent (distinct vascularity is present)
Omcymemeyem (cocyOucmuiil pucynox 0 0
uemxuil)
Mild (reduced vascularity or loss of clarity 0
of vascular markings)

Jezkas (0bednenue uiu CHuKenue 4emxocmu
cocyoucmozo pucymra)

Severe (absence of vascular markings)
Tsixenas (omcymemeue cocyoucmozo pucynra)
Absent

Omcymcmeyiom

Ortek
Edema

Mild (subtle circumferential ridges) 1 1 1
Jezxas (nezpyboie Korvyesudnvie GbicmynoL)
Moderate (distinct rings that do not impair
the passage of a standard diagnostic adult
endoscope with outer diameter 8—9.5 mm)
Koubua Ymepennas (omuemaueo évipaxenvie 2 2 2
Rings KObUYd, He Npensamcmeyiouie nposeieHuio
cmandapmmozo 83pociozo0 OUAzHOCIMULECK0Z0
andockona duamempon 8—9,5 mm)

Severe (distinct rings that do not permit

the passage of a diagnostic endoscope)
Tsxenas (omuemaugo evipaxyenmoie 3 3 3
KOAbUA, NPenimcmsyrouue npogedeHuio
duaznocmuueckozo 3HO0CKOnd,)

Absent

Omcymcmeyem

Mild (lesions involving < 10 % of the esopha-
geal surface area)

Jezras (3xccydam, nokpulearuwuti menee

10 % nosepxnocmu nuwesoda)

IJxceyaar Moderate (lesions involving > 10 %

Exudates and < 25 % of the esophageal surface area)
Cpednssn (axccydam, noxpusarowui > 10 %

u < 25 % nosepxmocmu nuweeoda)

Severe (lesions involving > 25 % of the esopha-
geal surface area)

Tsuxenasn (axccydam, noxpusaowut > 25 %
no0BEPXHOCINU NUWEE00d)

Absent

Omcymcmeyem

Mild (vertical lines present without visible depth)
Bopoaast Jezxas (umeiomcs eepmukaivrvle AUHUL 1
Furrows 6e3 eudumozo yeaybienus)

Severe (vertical lines present with mucosal depth)
Tsxenas (sepmuxarvivie munuu ¢ yeayoaenuem, 2
s0asaenuem 6 causucmou oboaouxe)
Absent

Crpukrypa Omcymcmeyem

Stricture Present

Hnmeemcs
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eosinophilic esophagitis features between experi-
enced and novice endoscopists [33].

Efforts to find an optimal grading scheme for
the main EoE features are ongoing, given the rela-
tive “youth” of this disease entity and a desire for
ever more detailed stratification of its key signs
[34]. The original EREFS (I. Hirano et al., 2013
[17]), a simplified EREFS (B.D. van Rhijn et al.,
2016 [20]), and a maximally expanded EREFS
(C. Ma et al., 2022 [34]) each assign scores from
0to8, 0to7, and 0 to 11, respectively (Table 2).

The EREFS scale can be used to evaluate the
overall severity of endoscopic changes at diagnosis,
during treatment, or when titrating maintenance
doses of medications or diet, based on the total
point score. The point tally can be calculated ei-
ther by considering all five features (for example,
E1R1Ex2F1S0 = 5 points) or by separately scoring
the inflammatory parameters (edema, exudates,
and longitudinal furrows) — e.g., E2Ex1F2 =
5 points — and the fibrotic parameters (rings and
strictures) — e.g., R2S1 = 3 points.

An optimal cutoff value for the total EREFS
score to confirm a diagnosis of eosinophilic esoph-
agitis has not been definitively established. Some
authors have demonstrated that EREFS > 2 may
indicate EoE with relatively high sensitivity and
specificity [35], whereas others have argued that
this threshold is insufficient to distinguish be-
tween eosinophilic and noneosinophilic esophagi-
tis because of low specificity despite high sensitiv-
ity [36]. This discrepancy may be attributable to

varying degrees of EoE-related endoscopic abnor-
malities across different patient cohorts, as well
as the clinical profiles of comparison groups com-
prising patients with noneosinophilic esophagitis.

Notably, endoscopic disease activity measured
by the EREFS scale does not always correlate with
clinical symptoms or histologic activity of the dis-
ease [37, 38]. Nonetheless, a reduction in EREFS
scores during therapy can indicate treatment effica-
cy. When the distribution and degree of endoscopic
changes vary within different segments of the esoph-
agus, it is important to base the EREFS assessment
on the most severe findings observed [39].

New endoscopic signs of eosinophilic

esophagitis

In recent years, several novel endoscopic signs
of EoE have been identified:

— multiple polypoid lesions [40, 41] (Fig. 10):
small, multiple lesions that endoscopically resem-
ble papillomas or glycogenic acanthosis. However,
histopathological evaluation does not meet the cri-
teria for either of these diagnoses. Their etiology
and clinical significance remain unknown. One
might hypothesize that they are somewhat analo-
gous to pseudopolyps in the colon of patients with
ulcerative colitis in remission.

— caterpillar sign (Fig. 11): this phenomenon
resembles the tracks left by tractor treads on the
ground, appearing as small concentric ridges on
the esophageal mucosa arranged perpendicular to
the longitudinal furrows [36, 42].

Figure 10. Endoscopic picture of multiple polypoid lesions in the patient with eosinophilic esophagitis (endopho-

tographs provided by R.O. Kuvaev)

Pucynox 10. dupodororpadusa. MHOKeCTBeHHbIE MOMNTOBH/IHbIE TOPAKEHUS MHIEBOA TPH 303MHOMIIBHOM 330(a-

rure (sugodororpadun npegocrasietst P.O. KyBaesbiM)

28

Poc ypH racTposuTepoJ rematon koaonpokros 2025; 35(2) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(2)



www.gastro-j.ru

Reviews / O630pbi

Figure 11. Changes in the surface of the “caterpillar
track” type

Pucynox 11. VIsMeHeHus NOBEPXHOCTU 10 TUILY «I'yCEHUY-
HOTO coiefia»

— ankylosaurus back sign [43] (Fig. 12): char-
acterized by multiple small nodular protrusions
running longitudinally along the crests of the
esophageal mucosal folds. Endoscopically, it re-
calls the back of an ankylosaurus, a prehistoric
dinosaur. Such changes occur more frequently in
patients who have coexisting eosinophilic esopha-
gitis and pathological gastroesophageal reflux and
may predict a positive response to proton pump

Figure 12. Endoscopic picture of the esophagus: chang-
es in the surface of the esophageal mucosa according
to the “ankylosaur back” type in eosinophilic esophagitis

Pucynox 12. Iupodororpadust NUIEBOAA: M3MEHEHUS
HOBEPXHOCTH CJIM3UCTON OOOJIOYKM IIMIIEBOJA II0 THUILY
«CITMHDI AHKHUJIO3aBPay IIPU 303MHO(PUILHOM 330(harute

inhibitor therapy (attaining histologic remission
under acid-suppressive treatment).

— tug sign / pull sign [44, 45] (Fig. 13): de-
scribes a greater-than-expected resistance (tissue
“pull”) of the mucosa during biopsy — another

Figure 13. Endoscopic picture of tug sign in the patient with eosinophilic esophagitis: A — in white light imaging;

B — in narrow band imaging

Pucynox 13. dunodortorpadui, 1eMOHCTPUPYIOIINE «IPU3HAK HATSIKEHUS» Y MAIMEHTOB ¢ 303MHOPIILHBIM 330(]ari-
toM: A — B 6GesioM cBeTe; B — B peskmMe y3KOTO CIeKTpa CBeTa
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feature suggestive of eosinophilic esophagitis. This

“tug” or “pull” phenomenon reflects the presence
of subepithelial fibrosis. It is observed more often
in patients who respond to proton pump inhibitor
therapy than in those who do not.

Unfortunately, the aforementioned endo-
scopic features are not exclusively specific to
eosinophilic esophagitis; they also occur in oth-
er esophageal diseases. Furthermore, their pre-
valence, severity, and distribution within the
esophagus vary widely. For instance, endoscop-
ically visible lesions may be confined to small
segments of the distal esophagus or distributed
unevenly along its length in 30—40 % of pa-
tients [46, 47]. Such localized changes can be
missed if the entire esophagus is not carefully
inspected at varying degrees of insufflation and
wall distension.

When interpreting endoscopic findings, dif-
ferential diagnosis most commonly involves
esophageal candidiasis and GERD, both of
which can also occur concomitantly with eo-
sinophilic esophagitis in the same patient. As
regards the diagnostic and monitoring accuracy
of the EREFS system, two recent single-center
studies have shown conflicting results, indicat-
ing that endoscopists should not rely exclusively
on endoscopy findings to diagnose EoE or to
determine whether the disease is active or in
remission.

Endoscopy alone cannot serve as the sole
criterion for establishing a diagnosis of eo-
sinophilic esophagitis without histopatholog-
ical examination of esophageal biopsy speci-
mens. Ultimately, EoE is diagnosed based on
clinical symptoms, histologically confirmed
esophageal eosinophilia of at least 15 eosino-
phils per high-power field (approximately
60 eosinophils/mm?), and exclusion of oth-
er disorders and conditions causing secondary
esophageal eosinophilia, such as hyper-eosinophil-
ic syndrome, drug-induced esophagitis, achalasia,
etc. [48].

According to current consensus documents, for-
ceps biopsy is mandatory in all patients suspected
of having EoE on EGD. Separate biopsies from the
proximal and distal esophageal mucosa are advised.
At least six biopsies should be obtained, and for
maximal diagnostic yield, six to eight biopsy sam-
ples can be taken from the distal, mid, and proximal
esophagus. Biopsy sampling should target areas of
typical changes — primarily exudates and longitu-
dinal furrows — because these regions are associated
with higher eosinophil counts [1, 48, 49].

Specimens must include full-thickness epithe-
lium and lamina propria to enable assessment of
subepithelial fibrosis.

It is also essential to obtain biopsies from both
endoscopically abnormal and normal-appearing
areas of the mucosa because significant histo-
logical changes may be present even where the
macroscopic view is unremarkable. At the time
of initial endoscopic evaluation, it is prudent to
obtain gastric biopsies to rule out eosinophilic gas-
troenteritis and to determine whether the patient
is infected with H. pylori [1-3, 6, 48].

Indications for esophageal biopsies [1—3]:

1) an endoscopy suggestive of eosinophilic
esophagitis;

2) dysphagia and food impaction in the esopha-
gus, even if endoscopy appears normal;

3) GERD-like symptoms (heartburn, subster-
nal pain, regurgitation) in children that are re-
fractory to PPI therapy, even with a normal endo-
scopic appearance;

4) an episode of acute food impaction in the
esophagus, following endoscopic removal of the
impacted food bolus or spontaneous resolution of
the obstruction.

It should be emphasized that the endoscopic
appearance is normal in 10—25 % of EoE patients.
Therefore, biopsy must be performed in patients
with dysphagia even in the absence of visible mu-
cosal changes on endoscopic examination.

It is important to remember that, whenever the
patient’s condition allows, PPIs and steroids
should be discontinued for at least 3 weeks pri-
or to a diagnostic EGD with biopsies to avoid
false-negative histologic findings. In patients on
acid-suppressive drugs or steroids, the eosino-
phil count may rise only slightly or remain with-
in normal limits (5 eosinophils per high-power
field) [1, 2, 50].

The principal criterion for diagnosing EoE is in-
traepithelial eosinophilic infiltration with at least
15 eosinophils per high-power field (or > 60 eosino-
phils per mm?) (Fig. 14) [1, 2].

Significant intraepithelial eosinophilic infiltra-
tion leads to the formation of eosinophilic abscess-
es, defined as clusters of four or more eosinophils
in dilated intercellular spaces, and the accumula-
tion of eosinophils on the mucosal surface. These
changes are typically associated with damage to
the superficial layer of the stratified squamous
epithelium. Characteristic findings also include
interstitial edema, papillary elongation in the
squamous epithelium, basal cell hyperplasia, and
fibrosis of the lamina propria (Fig. 15).

Despite the broad array of endoscopic changes
seen in EoE, diagnosing this disease in our coun-
try remains far from ideal. In most cases, the di-
agnosis is made some 7—10 years after the onset of
the first symptoms, when pronounced fibrotic al-
terations have already developed in the esophagus,
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Figure 14. Pathomorphological picture of eosinophilic esophagitis, hematoxylin and eosin staining: A — intraepithelial
infiltration with eosinophils, dilated intercellular spaces, magnification x100; B — massive intraepithelial infiltration
with eosinophils (more than 60 eosinophils in HPF), eosinophilic abscesses, magnification x400

PucyHmc 14. Ilarosnoro-anaToMuyecKoe HCCJe0BaHue ouonTara u3 IIPOKCHUMAJIbHOI'O OT/i€JIa IIUIINEBO/Ia, OKpaCKa re-
MaTOKCUJIMHOM U 303MHOM: A — CKOILIEHUS BOSI/IHO(l)I/IJIbeIX JIeﬁKOI.lHTOB, pacuipenne MeXKJIETOYHbIX ITPOCTPAHCTB,

yBesmuerne x100; B — ckoruteHnst 203nHOMUIBHBIX JielikonuTos 6osiee 60 B mosie 3peHusi, 503MHOMIIIbHbIE a6CIIecChl,
yBesnueHue x400
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Figure 15. Histological features of eosinophilic esophagitis, hematoxylin and eosin staining, magnification x400:
intraepithelial infiltration with eosinophils, degranulation of eosinophils (yellow arrow), dilated intercellular spaces,
prominent surface epithelial alteration, subepithelial fibrosis

Pucynox 15. XapakrepHble THCTOJOTHUECKUE U3MEHEHHUS MPU 203MHOMUIBHOM 330(arute, OKpacka TeMaTOKCHINHOM
u 903uHOM, yBemuuenue x400: s03nHOMGUIbHAS MHOIIBTPAINS, JETPAHy AN 903uHOGUIOB (3KeaTas CTpemKa), pac-

IMIIpEHne MEKKJIETOUYHBIX TPOCTPAHCTB, MOBPEKICHHE MOBEPXHOCTHOTO CJI0SI MHOTOCTONHOTO TUIOCKOTO BITHTENHs, Cy6-
AMUTETnAIbHDI (HuGpo3
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Table 3. Frequency of occurrence of various endoscopic signs in eosinophilic esophagitis
Tab6auua 3. UacToTa BCTPEUAEMOCTH PA3JINYHBIX HHOCKOMIMYECKUX TPU3HAKOB TTPH H03MHODUIBHOM

a3odarure
Endlzecmpite fnitnes Proportion of patients who were found
Anodockonuueckuili npusHax to have the sign
HAoasn nayuenmos, y xomopwvix Gvla 6bisa6aeH NPUSHAK
Edema / Omex 40 (85 %)
Rings / Kovua 27 (57,4 %)
Exudates / dxccydam 37 (78,7 %)
Furrows / Bopo3doi 39 (83 %)
Strictures impassable to a 6 mm endoscope 8 (17 %)
Cmpuxmypbt, nenpoxodumvle 0us IHOOcKona 6 mm
Ankylosaurus back sign / Cnuna anxunosaspa 4 (8,5 %)
Caterpillar sign / T'ycenuumnwvii cred 15 (32 %)
Multiple polypoid lesions 5 (10.6 %)
Munosxecmsennvle NOAUNOBUOHDLE NOPAKECHUSL ’
Dposgno sopisu saduu B* 9191 %)
Barrett’s esophagus / ITuwesod Bappema 2 (4,2 %)
Normal esophagus 3(6 %)
Hopmanenas 3100cKonuueckas Kapmund

Note: * — according to Los Angeles classification.
Ipumeuanue: * — no Jloc-Andxenecckoi Kaaccuguxayuu.

and patients present to healthcare facilities with
acute obstructive dysphagia.

According to our own findings (Table 3), ob-
tained by analyzing endoscopic findings in the
esophagus — EoE was graded using the EREFS
scale and reflux esophagitis was graded using the
Los Angeles classification — in 47 patients (43 men,
4 women, mean age — 42) with the diagnosis of
“eosinophilic esophagitis” confirmed by pathomor-
phological evaluation (more than 15 eosinophils in
a high-resolution microscope field at 3400 magni-
fication), the most common endoscopic signs were
edema, whitish exudate, and longitudinal furrows of
the esophageal mucosa. Strictures were found in 8 of
47 patients (17 %). Multiple polypoid lesions were
detected in 10.6 % of patients, and “ankylosaurus
back” type changes — in 8.5 %. Endoscopic signs
of GERD (erosive esophagitis grade B; notably,
in 2 patients this coexisted with Barrett’s esopha-
gus) were diagnosed in 19 % of patients. A normal
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Accormmanudga noanmMopdpusMa ABCGS u ABCGE
C JKEAYUHOKAMEHHOU OOAE3HBIO U PAKOM
JKEAUYHOTO ITy3bIp4

W.H. I'puropwesa'*, T.E. Horosa?, /[.JI. Henomusmunx?

" Hayumno-uccaedosamevCKutl uHcmumym mepanuu u npoguiaxmuieckot meduyunv, — ¢guiuar @IrbEHY
<«Dedepanvivitl uccaedosamenvckutl uenmp Uncmumym yumonozuu u zenemuxu CO PAH», Hosocubupck,
Poccuiickas Dedeparjus

2 I'BY3 Hosgocubupckou o6aacmu «I'ocydapcmeennas Hosocubupckas obaacmnas kaunuveckas 601vHuYd,
Hosocubupcx, Poccuiickas Dedepayust

> DIBOY BO <Hosocubupckuil zocydapcmeennoi meduyunckui ynusepcumems Munucmepcemea 30pagooxpanenus
Poccuiickou @edepavuu, Hosocubupck, Poccutickas Dedepaus

Llenb 0630pa: aHanu3 ponu BapuaHTOB HYKJI€OTMAHOM nocnegoBatenbHocty (BHIM) reHos ABCG5 n ABCGS8
npu xen4yHokameHHon 6onesHn (PKKB) 1 pake xenyHoro ny3blips (PXXI).

OcCHOBHbIE NMOJIOXEeHUs. TpaHcnopTepbl O0TToka cTeposioB ABCG5 n ABCG8 vMeloT KIloYeBOe 3HavyeHue B ne-
YEHOYHOI CeKpeLmn 1 KuLeyHo abcopbunm xonectepuHa. ABCG5/G8 npeactaBnseT cobon 4enoBeyeckuin reH
XEenYHbIX KamHen LITH9. OanH n3 OCHOBHbIX reHeTundeckux dpaktopos pucka XXKB rs11887534 (D19H) ABCG8
kak BHI ¢ «nprnobpeTteHrem GyHKUMM» NOBbILLAET akTUBHOCTL TpaHcnopTepa B 3,2 pasa, 4To NPUBOAMT K NepeHa-
ChbILLLEHNIO XeNyn xonectepmuHom n yeenndeHmto pucka XXKB. B cpegHem rs11887534 nosbiwaeT puck XXKB y netei
B 4 pa3sa, Yy B3pOC/bIXx — B 2 pa3a, 4YTO A0Ka3aHO B MOMYNSALMOHHbIX MOJIHOFEHOMHbIX MCCNe0BaHNSAX 1 B MeTaaHa-
nm3ax Bo BceM mupe. Hannune annensa H D19H (rs11887534) cesi3aHo ¢ aABykpaTHbIM pruckoM peumamsa XXKBE nocne
xoneuunctaktomun. Pedynbtathl nccneposarunii cesasm XKB ¢ gpyrummn BHI reHoB ABCG8 (T400K, A632V, M429V,
C54Y) n ABCG5 (E604Q, R50C) siBnaioTCA NPOTUBOPEUNBBLIMU.

B nonynaumoHHbix nccnenoBaHusix rs11887534 cBszaH ¢ 4-kKpaTHbIM MOBbILLEHEM pucka PXI, npuyem puck 60-
nee BbipaxeH (B 4,9 pasa) y 605bHbIx PXXIT ¢ kamHAMYM B XxenyHoM ny3bipe. Mbl He 06HapyxXuam nccnenosaHmin BHI
reHoB ABCG5 n ABCGS8 npu bunuapHoii natonorum B Poccun.

3aksiloueHne. B 605bLUIMHCTBE nccnenoBaHmin noareepxaeHa ponb rs11887534 reHa ABCGS8 kak npeamkTopa
XKKB n PXI, ogHako TpebyioTcsa pennvumpyowime nceneposannsa BHIM renos ABCG5 n ABCG8 npu 6unmapHoi
natonorun B Poccuu.

KnioueBble cnoBa: xenyHokameHHas 6051e3Hb, pak xenyHoro nyssips, BHM, ABCG5, ABCG8, rs11887534
KoH®NUKT nHTepecoB: aBTOPbI 3as9BNAOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

duHaHcupoBaHue: paboTa BbINOJIHEHA B paMKax TeMbl FOCYJapCTBEHHOro 3agaHusl «M3yyeHne MonekynspHo-
rEHEeTUYECKNX N MOJIEKYNSPHO-OMONOrMYECKNX MEXAHU3MOB Pa3BUTUSI PACMPOCTPAHEHHbIX TepaneBTUHeCKnx 3abo-
nesaHunin B Cnbmpu ans CoBepLUEHCTBOBAHUSA MOAXOA0B K UX paHHeW AvarHoctuke 1 npodunaktnke», 2024-2028 rr.
(FWNR-2024-0004).

Ana umtnpoBanus: Npuropbesa WU.H., Hotoea T.E., HenomHswux O.J1. Accoumaums nonumopodunama ABCG5 n ABCG8 ¢ xenu-
HOKaMeHHOU BOJSIE3HBIO N PAKOM XENYHOro ny3bips. Poccuiickuii xypHan racTpoaHTEPOIorumn, renatoornm, KoaonpoKTONOoriu.
2025;35(2):37-44. https://doi.org/10.22416/1382-4376-2025-35-2-37-44

Association of ABCGS5 and ABCG8 Polymorphisms with Gallstone Disease

and Gallbladder Cancer

Irina N. Grigor’eva', Tatiana E. Notova?, David L. Nepomnyashchikh?®

" Research Institute of Internal and Preventive Medicine — Branch of the Institute of Cytology and Genetics, Siberian Branch
of Russian Academy of Sciences, Novosibirsk, Russian Federation

2 State Novosibirsk Regional Clinical Hospital, Novosibirsk, Russian Federation

3 Novosibirsk State Medical University, Novosibirsk, Russian Federation

Aim: to analyze the role of nucleotide sequence variants (NSVs) of ABCG5 and ABCG8 genes in gallstone disease
(GSD) and gallbladder cancer (GBC).

Key points. ABCG5 and ABCG8 are key sterol efflux transporters that regulate hepatic secretion and intestinal ab-
sorption of cholesterol. ABCG5/G8 is the human LITH9 gallstone gene. One of the major genetic risk factors for GSD
rs11887534 (D19H) ABCGS, as a ‘gain-of-function’ NSV, increases the activity of this transporter by 3.2 times, which
leads to supersaturation of bile with cholesterol and an increased risk of GSD. On average, rs11887534 increases
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the risk of GSD in children by 4 times, in adults — by 2 times, which has been proven in population, genome-wide
studies and meta-analyses worldwide. The presence of the H allele D19H (rs11887534) is associated with a two-fold
risk of recurrence of GSD after cholecystectomy. The results of the studies of the associations of GSD with other
NSVs of ABCGS8 (T400K, A632V, M429V, C54Y) and ABCG5 (E604Q, R50C) genes are contradictory.

In population studies, rs11887534 was associated with a 4-fold increase in the risk of GBC, and the risk is more prom-
inent (4.9 times) in patients with GBC and gallstones. We found no studies of the NSVs of the ABCG5 and ABCG8
genes in biliary pathology in Russia.

Conclusion. Most studies confirm the role of the rs11887534 ABCG8 gene as a predictor of GSD and GBC; however,
replicating studies of NSVs of ABCG5 and ABCG8 genes in biliary pathology in Russia are needed.

Keywords: gallstone disease, gallbladder cancer, NSV, ABCG5, ABCGS8, rs11887534
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Benenue

benku-Tpancrnoprepor  ATM-cBs3bIBaioleil  Kac-
ceroi (ATP-binding cassette, ABC) usyuaior Gosee
50 sner; B 1986 r. onu ObLin OOBELUHEHBI B OHO
13 KPYHHEHIX ceMeiicTB MeMOpaHHBIX OeJsKOB, Iie-
PEHOCSIIMX MHOTOYNCJIEHHbIE CyOCTpaThl, M ceiddac
npejcraBienbl 48 GesKaMu, KOTOPbIe TO/[pasjielie-
Hbl Ha ceMb nogceMeiicts (A—G) [1, 2]. ¥ uyesoBeka
¢yurimn 6eskoB ABC pasnoo6pasubl u obecriedn-
BatoT o6mupHble KaodeBbie (mato)pusnosornyeckme
[POIIECCHI, UTO [[eJaeT WX MPUIMHHBIME (DAKTOpaMU
I[eJIOTO Psijla 3a00JIeBaHMIl: CUTOCTEPOJEMUN, UIIEMI-
yeckoil Gomesun cepaua (MBC), sxer4HoKaMeHHOIT
6onesnn (JKKB), arepockieposa, BHyTpUIIEYEHOU-
HOTO XOJIECTA3a, MYKOBUCIN/03a, GoJesnu Tamkepa,
3JI0Ka4eCTBEHHbIX HOBooOGpaszoBanuii u ap. [1, 3—6].

XapakTepucTuKa GeIKOB-TPAHCIIOPTEPOB
creposos ABCG5/ABCG8

ABCG5,/8 cocroutr us mnosunentugos G5 u G8,

4eJIOBEKA TeHbl TPAHCIIOPTEPOB OTTOKA CTEPOJIOB
ABCG5/ G8 pacnososkeHbl psoM Ha XxpomocoMe 2p21
[2]. Xors ABCGS8 xax TtpaHcmoprep (PyHKITHOHHUPY-
er BMecre ¢ ABCG)S, omnako G5 u G8 pasnmuarorcst
M0 CUTHATYPHBIM MOTHBAM W MHUCCEHC-MYTAI[HSIM, CBS-
3aHHBIM € 00Opa3oBaHUeM >KeMYHbIX Kamueil [7]. /IBa
6e/iKa TIEPEHOCST HENTpasbHblE CTEPOJIbI U3 TeHaTOIU-
TOB W JHTEPOIUTOB B JKETYb U B TPOCBET KHUIIEIHUKA
COOTBETCTBEHHO, TO €CTh MOTYT OJIHOBPEMEHHO CHIKATD
YPOBEHb XOJIECTEPUHA B TIJIa3Me W YBEIMINBATH IKCKPe-
IO XOJIeCTepHHA ¢ Kemubio [4, 8, 9]. berkn ABCGS/
G8 urpaioT KJI0YeByI0 POJIb B TTO/JIEP;KAHIN TOMEOCTa3a
XOJIeCTepUHA B OPTaHM3Me, PEryJIHpys MEeYeHOUHYIO ce-
KpeNuio OUIMapHOTO XOJIECTEPHHA, KUIIEUHYIO abcop6-
IIUIO XOJiecTepruHa, OOpaTHbBIN TPAHCIIOPT XOJIECTEPUHA,
TPAHCKUIIEYHYIO SKCKPeInio XoJectepuna [2], uro, Ha-
MpUMEpP, MOKET CHHU3UTb PUCK PA3BUTHS CEP/IEYHO-CO-
CYIMCTBIX 3a6oJieBanmii [2, 4].

B meuenn (¢ yuactueM MHOTHX (DaKTOPOB, B TOM
YHCIe aNOJIUIOIPOTENHOB) XOJIECTEPUH B OCHOBHOM
MpeBpaIAeTcsl B JKeJTYHbIE COJIM, 3TO CHUKAET €ro
KOHIIEHTPAINIO B IJIa3Me U YJIydIllaeT BbIBeJeHUe W3-
OBITOYHOTO KOJIMYECTBA XOJIECTEPUHA M3 OPraHu3Ma
[2, 10]. Ilepenacsbliienue Keadu XOJIeCTEPUHOM SIBJISI-
€TCsl KJIIOUYEBbIM MOMEHTOM B OOPa30BaHUH KEJTYHBIX
kamHelt [11], mosToMy BakHasi pOJib TEHOB GEKOB
ABCGS5/G8 kak TpaHCIOPTEPOB OTTOKA CTEPOJIOB
U3 TEMATOIUTOB B JKeTYb 00YCJIOBIIIA 1eb 0030pa —
MIPOAHAIN3UPOBATD POJIb BAPUAHTOB HYKJEOTHIHOI
nocaenosaterbaoct (BHII) renoB ABCGHS u ABCGS
npu JKKB u pake xemrunoro myssips (PYKID).

MbI TIpOAHATM3UPOBAJN U OTIEHUJIN NCCIE0BAHNS,
OTIMChIBAONINE aHaMN3 CBI3u Mexxay reHamun ABCGH
u ABCGS8 u 6unnaphoii narosorueii B 6a3ax JaHHBIX
PubMed, PubMed Central (PMC), OMIM, Google
Scholar m PUHIL ¢ 1980 mo 2024 rr. [lns ot6opa
HCCIEeIOBaHNN  UCIOJb30BAJACh CTpaTerust IOUCKa
1o TeKcTy ¥ 3arofioBky MeSH ¢ pasimmuHbIM covyeTaHu-
eM ¢ wucrosb3oBanneM ¢pas «bynkmmu ABCGS,/G8»,
<nosmmopdusm ABCG5/G8», «sapuaurst ABCG)H
nwm ABCGS8», «rs11887534», <«keryHOKaMeHHAs
6osie3Hb» WM <«PaK >KeTYHOTO Iy3bIpsi» B COYeTa-
nun ¢ «ABCGS/G8», «ABCGS» umun «ABCGS8».
MbI UCKJIIOUMIN U3 aHAMN3a CTATh O TeMaTOJOTHUe-
ckux npnuynHax sJKKDB.

Kparkue cBeaenusi o JKKDB u ee renernueckoii
NpPePaCIOJI0KEHHOCTH

B XXI B. JKKB Bcrpeuaercst y 10—20 % Haceme-
HUSI B 9KOHOMUYECKH Pa3BUTBIX CTPAHAX, M, 110 OIlE€H-
KaM, KaKIbI TOJl [UATHOCTUPYeETCcS OKoJo 1 MJH
HOBBIX cJydyaeB 3a6oseBanus [2]. B wammx uccuaeno-
Barmsix sKKD, mapsmy c¢ apyrmmMm MHOTOYHMCIEHHBI-
MH pe3yJbTaTaMU, Mbl TaKKe MOJATBEPAUJIN 3HAUEHNE
ocHOBHBIX (pakTopoB pucka KKbB B xonennTtorenese:
JKEHCKMI TI0JI, BO3PACT, W3OBITOUHBIN Bec, HaJM4ie
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comyTcTByIonmux 3aboseBanuii, Hampumep MUBC [12],
aprepuanbHoOil runeprensun [13], HacuemcTBeHHON
OTSITONIEHHOCTH W TeHeTHYeCKuX (haKTOPOB: MOJHU-
mopduamos renos APOE, IL-18, TNF-a, TRPMS,
ADRBT1 [13—15] u nianupyeM wucc/ae0BaHUE POJIH
1511887534 rema ABCGS. Tenermdeckas Tmpeapac-
nosioskeHHoctb 1pu JKKB  o6ocHoBaHA BO MHOTHMX
uccrenopanugx [16—20]: cemeiinbiii xapakrep /KKbB
MOJTBEPIK/aeT 2—3-KpaTHOe IOBBIIIeHNEe PHCKa 3a60-
JIEBAHUST CPEN POJCTBEHHUKOB TEPBON CTETIEHN POJI-
crBa [18, 19], a Takke B ucciaegoBaHuax OJIM3HEIOB
oTleHKa OOIIero pHUcKa Pa3BUTHS KaMHEH B JKeTIHOM
mysbipe cocraisier 25—29 % [19, 20].

Xapaxkrepucrtuka rs11887534 rena ABCGS8

K 2023 r. BoigBaeno 6osnee 700 BapwmaHTOB MUC-
cerc s renoB ABCG5 u ABCGS coryacHo BeG6-
caiiry PUBMed (PUBMed.gov) [6]. Boapmuncrso
MUCCEHC-BAPUAHTOB SBJSIOTCS JOOPOKAYECTBEHHBIMH,
Torja Kak OOJIBIIHHCTBO AUCHYHKIMOHATIDHBIX aJljie-
Jieil B BBIOPAHHBIX, BEPOSITHO, TATOTEHHBIX MHCCEHC-
mytantax ABCG5/G8 sisistiorcst auchyHKIINOHATD-
HBIMU M3-32 UX HECMOCOGHOCTH TETepOINMepU30BaTh
ABCGS nu ABCGS8 un nepememniaTbcsi 3a Mpejiesbl H-
JIOTJIA3MATHYECKOTO PETHKYJIyMa, YeM Hapyliaercs
TPAHCIOPT CTEPOJIOB HA KJIETOYHYIO MOBEPXHOCTH [8].

BHII D19H rena ABCGS, Ttaksxe o6o3HavaeMbIi
rs11887534 (s1o HOMep KoHkperHoro BHII B karaso-
re 6a3bl fanHbIX SNP), aBigercsa Muccenc-papuanuei,
IpU KOTOPOU OTPUIATENIbHO 3apsiKeHHAs aMUHOKUC-
JIOTA TUCTUIMH 3aMEHSIeT TIOJIOKUTENbHO 3apPSyKEHHYT0
acmaparunosyio kucjiaory (usmenenne G ma C) [16,
17]. Tax, Bruaaza renoruna npu yKKbB mo cpaBueHnuio
¢ pedepenrapM («aukuM») renorumoM DD cocras-
asiet: ABCGS D19H, DD = 0, HH = 3,2, T0 ectb
y TOMO3HUIOT MO MUHOPHOMY («MyTaHTHOMY») ajLie-
mo H B 3,2 pasa nosermen puck sKKB [4]. BHII
rs11887534 MozkeT BAUATH HA PYHKIMIO OeTKa-TPaHC-
noprepa ABCGS8, urto mnpuBoauT K 06pa3oBaHUIO
JKEeJTYHBIX KaMHell B Gojiee panHeM Bo3zpacte [21, 22]:
smrorenHurit anneab H ABCGS D19H npucyrcrBosan
y 14,9 % nmereil ¢ JKeJUHBIME KaMHSIMU W BCTPEYasICcs
B ATOI KOTOPTE B TPU pasa yalile 1o CPAaBHEHUIO C JI€Th-
MM KOHTPOJbHOI rpymmbl (wactora 5,2 %); y Jereil-
Hocuteseill orromenne mancos passutus JKKB (OIIT)
pasHo 4,04 (p < 0,01) 10 cpaBHEHUIO ¢ KOHTPOJIBHO
rpymnmnoil gereii-nenocureseii H-asesns; aHaIoTHIHbBIN
nokaszaresab OIIl y B3pocabix pasen 1,90 (p < 0,01)
[23]. ABTOpbl TOATBEPAWJIA, YTO JUTOTEHHBINH Bapu-
ant rs11887534 cBsizaH ¢ MOBBIIIEHHBIM TPAHCIIOPTOM
xosectepuna (MM ¢ TMOHWKEHHOI aGcopOuueii), Bo3-
MOKHO, B COYETAHUU C MOBBIMIEHHBIM CHHTE30M XOJIe-
CTepUHa B TI€YEHU, YTO MOKET CIOCOOCTBOBATH OOpa-
30BaHUIO KaMHell y HocuTeJiell BapumanTta pucka [23].
B mBesckoM wmcCIe€OBAaHUN MOHOBHUTOTHBIX OJIM3HE-
1[0B TIOJATBEP/IJIN, YTO IO CPABHEHUIO ¢ «OecKaMeH-
nbiM» KomrposeM (9,4 %), mocurensmm rsi1887534
apisimch 20,8 % 6ausnenos ¢ JKKB, uro B 2,5 pasa
yBesmumBasno puck JKKbB [24].

IKCIIepUMEHTAIbHbIE JIOKA3aTeIbCTBA B HMOIEPIK-
Ky 9TOil TUIOTE3bI TOJTyYeHbl TP U3YYEeHUN JIUTOTeH-
ubix ([ith) nokycos Mbleill, KOTOpbIE JTOKAIM30BaHbI
COBMECTHO TIPUMEPHO C 27 <«BEpPOSITHBIMU» TE€HAMU-
kangugaramu JKKDB: Tak, ¢ moMoInpio mccieqoBaHuit
QTL (quantitative trait locus mapping) naentudu-
uposan red ABCG5,/G8 kak HOBbBII 4el0BeYCCKUil
smrorennbiii ren LITH9 [25].

BHII rs11887534 npu JKKB

OanonykIeoTnHBIH TomuMopduam D19H ABCGS
(rs11887534) saBasiercss Hambojiee YACTO BCTPEYAIO-
muMest (wacrora Munoproro amnens H — Gomee 5 %),
xopornio usyyensubim [2—6, 9, 16, 17, 21—29, 31—43]
U CHJIbHBIM TeHermuyeckuM ¢axropom pucka KKbB,
CPAaBHUMBIM [0 BeJIMYUHE C U3BECTHBIMU (haKTOpaMu pi-
CKa, TAKUMH KaK JKeHCKUH 11oJ1, oxkupenue [4, 23, 27].

ITepBoe MOJHOreHOMHOE ACCOIMATHBHOE HCCJIEN0-
Banue (genome wide association study, GWAS) JKKB
(2007) npentudunnposano rs11887534 kak cBsasan-
ublil ¢ JKKb: BblaBneno aBykparnoe yBeauueHue pu-
cka JKKB y nocureneit H-amnens D19 (OI = 2,2;
P = 1,4 x 107 [16, 33], 4T0 aHATOrMYHO TOIYJIS-
LIHOHHOMY PHCKY okosio 11 %, mpuyeM cBsi3b Gblia
CUJIbHEE Y TAIUEHTOB € XOJECTEPUHOBBIMU KETYHBIMU
KaMHSIMU, BO3MOKHO, TToToMy, uTto rs11887534 cBsa3an
C TIOBBIMIEHHOH 3((eKTUBHOCTBIO TPAHCIIOPTa XOJe-
crepuHa B kequb [16]. B kpynnomacmitabuom Mera-
anamze GWAS (2016) (8720 cayuaes JKKB u 55 152
KOHTPOJISI) HoaTBep:kaeHa poab rs11887534 B Boc-
IPUUMYABOCTH K sKequnbiM kKamuam (O = 1,69;
P = 2,44 x 10-%) [34].

BHII rena ABCGS8 D19H (rs11887534) cunraercst
MyTaiueil ¢ «npuo6perenneM byukuumn» [23] (puc.):
amters H D19H yBesmmunBaer TpaHCTOPTHYIO aKTHB-
HocTb Jiurtorentoro Jjokyca ABCG5/G8 B 3,2 pasa
[28], BKJIIOUAST OTTOK XOJECTEpUHA B JK€TUb, W, CJie-
JIOBATeJIbHO, IPHUBOAUT K II€PEHACHIINIEHHIO KeJTqn
u passutnio JKKbB [4]. IIpu atom HOcuTesn ajiies
H D19H wumeror 6osiee Hu3KMe ypOBHH XOJeCTEPUHA
[42] u creposioB B ceiBopoTke [30] 1 MEHBITYIO YacTo-
ty nndapkra muokapaa: OIIl pug undapkrra Muokap-
na — 0,83 (r.e. puck Ha 17 % mmxe) [4]. Y mao6opor,
reHeTHYecKasi M3MeHUYNBOCTD, CBS3aHHAS CO CHIDKEH-
noit aktuBHOCTBIO ABCGS5,/G8, 3ammimaer or »xed-
HBIX KaMHell [4].

Hammuwe amnens H D19H (rs11887534) cBsizano
¢ aBykparubiM puckoMm penuauBa ;KKB Gomee uem
yepe3 TMOJITOJa TIOCJe XOJEIUCTIKTOMHUU: B KOTOPT-
HoM wuccsegoBannn 2308 dvesoBek B MHOTOMAKTOP-
HOM aHasm3e A7s1 atoro asnnesas OIIl cocrasumo 1,97
(p = 0,034) [29], TO ecTb HaMMUUE AJTENA PUCKA MO-
JKET JIOTIOJTHUTETHHO YCUJIUTH JIMTOTEHHYIO TIpeapac-
MOJIOXKEHHOCTD y Jinil, y3ke crpajgaonmx KKB [23].

CBsi3b MEX/y YPOBHSMU XOJIeCTePHHA B KPOBU
U B JKeJYU MMeeT KJINHMYeCKOe 3HAYeHHe, MOCKOJIb-
Ky TMperaparsl, CHIDKAOIME YPOBEHb XOJEeCTepuHa
JIHIT (cratunbl, ¢ubparsi, s3etuMul), MOTyT meii-
CTBOBATh Ha KOHIIEHTPAIMIO XOJECTEPHHA B JKET4n
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Dyuknus TpaicnoptrepoB ABCG8, ABCB4 u ABCB11 u ee uamenenue
npu BHII rena ABCG8 D19H (rs11887534)
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Pucynox. A — B HOpMe XosiecTepuH, (oChONUITHIBI U SKETYHbIE KHCIOThI CEKPETUPYIOTCS PACIIOJNOKEHHBIMU Ha Ka-
HasmKyJsipHoil Mem6pane Tpancrnoprepamu ABCG8, ABCB4 u ABCB11, cooTBeTcTBEHHO, 13 TelaTOIMTOB B JKETYb.
XoJsecTeprH HEPACTBOPHM B BO/IE, JKEJYHBIC BE3WKYJIbI M MUIIEUIbI OCYIIECTBJISIOT TPAHCIOPT XOJIECTEPUHA B JKEJ-
yn; B — mpm BHII 1511887534 ABCGS yBesmumnBaercst OTTOK XOJIECTEPHHA B JKET4b, 0OPA3YIOTCS JKETYHbIE KaMHH.
ABC — AT®-casbiBaronas kaccera (Tpancnoprep)

Figure. A — normally, cholesterol, phospholipids, and bile acids are secreted by located on the canalicular membrane
ABCGS, ABCB4, and ABCB11 transporters, respectively, from the hepatocytes into the bile. Cholesterol is insoluble
in water, bile vesicles and micelles transport cholesterol in bile; B — in NSV rs11887534 ABCGS, the outflow
of cholesterol into bile increases, gallstones are formed. ABC — ATP-binding cassette (transporter)
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MPOTUBOIIONOKHO. VCX0AsT M3 TOTO OHM MOBBIMIAIOT
WIN TOHIKAIOT HKCKPEIUIO XOJIECTEPUHA B JKEIYb
yepes ABCG5/G8 u B wmrore b0 3aliMIIaioT
or JKKB (cratunsr), m6o nmosemanT ee puck (s3eTn-
Mu6 u puéparsr) [4].

Cunraercs, uro sanguue BHII ABCG5,/G8 na 06-
pas3oBaHme KETUYHBIX KaMHel OMmocpesoBaHO yBesmye-
uueM akcnpeceunn LXR-alpha (liver X receptor al-
pha — meuenounpiii X penenrop anbda) [31].

YunrpiBasi reorpaduyeckue U ITHUYECKHUE PA3JIH-
yust B pacnpocrpanenHoctu JKKB, cBa3b rs11887534
¢ mosbimieHHbBIM puckoM JKKD m3yuena m goxasa-
Ha B WCCJIEAOBaHUSX Yy HacemeHust EBporbi, Asum,
Awmepuku: B CIIA [2, 3], @unasuauu [8], [Tombire
[23], Tepmanum [22, 29], IlIBenun [24], [lanum
[26], YUmmm, Kwurae [28, 31, 32], Jlarunckoii
Amepuke [35], Wupuu [36, 37], Taiiane [21, 38],
Upane [39], Kanage [40] u B Meraananusax [16,
34, 41, 43]. B cpeanem rs11887534 nosbliaer puck
JKKB B 2 pasa, uTo A0Ka3aHO B MOMYJSIIMOHHBIX
(OIII = 1,80—4,04), NOJHOIEHOMHBIX UCCJELO0-
Bagmsix (OIIl = 1,70—2,20) m B MeTaaHAINW3aX
(OII = 1,89—2,40) Bo BceM Mupe.

Apyrue BHII rena ABCGS,
accomnuupoBanHubie ¢ JKKb

B snokyce ABCG5 /8 annens 19H sipsiercst He e[uH-
CTBEHHBIM JINTOTeHHbIM BapuanTtoM. [lna apyrux BHII
rena ABCGS8 (T400K, A632V, M429V, C54Y) B ogHux
nccJIe/IOBaHMsIX MoATBep:kAeHa cBsi3b ¢ JKKD y uozeit
[6, 21, 40, 43, 44], B npyrux — wnet: T400K [21, 37,
43], T400K n Y54C [41], A632V [21, 44].

BHII rena ABCG5, acconunpoBannbie ¢ JKKbB

Hocuremn BHIT Q604E rena ABCG5 (rs6720173)
UMeIOT MOBbIeHHbI puck pasputus ;KKDB HeszaBu-
CUMO OT BO3PacTa, 1oJia U UHJEeKca Macchl Tesa [21,
42]. Accommanus ¢ KKb noarsepskaena miast BHII
rena ABCG5 R50C — OIIl = 1,89 [2, 28, 33]. BHII
rs11887534 u rs6720173 B 3HAUUTEIBHON CTENEHU
CBS3aHBI C JTUMUIHBIM TPOMUIEM JTUTOTEHHOH T11a3Mbl
KpoBu y 34 nap 6parbeB u cecrep ¢ JKKDB [42].

BHII rs11887534, accouuupoBaunbie ¢ PIKII

[To cpaBHEHUWIO CO 3JI0KAYECTBEHHBIMU OITyXOJIsI-
mu JRKKT apyrux sokanmmsanmii, HampuMep ¢ pakoM
noJikesryiouHoin skenednl [45], PYKIL saBnsiercss nam-
MeHee uaydeHHbIM. PJKII penko BcTpeuaercss B pas-
BUTHIX cTpaHax: Tak, B CIIIA perucrpupyercsi MeHee
5000 cayuaeB B roj [46]. BepositHO, 3TO TIporcXouT
OTYACTU W3-3a BBICOKOW YACTOTBI XOJEIUCTIKTOMUIA
no nosoxy sKKB Bo BceM Mupe — Gosee 1 MiH orre-
paTUBHBIX BMelaTeJbCcTB B roJi B Mupe [2]. Bo Bcem
mupe PIKII mMmeer HU3KYIO CMEPTHOCTb, HO B HEKO-
TOpbIX Teorpaduyeckux OOGJACTSAX OTMeYeHa BbICO-
Kasi CMEPTHOCTb, OCOOEHHO CPEIV SKEHIUH, Harpu-
mep g0 21,5/100 000 B Cesepnoii Muguu [47, 48].
Hanuvre kaMHeil B JKEJTYHOM IIy3bIpe COMPOBOXK/IAET-
cs1 cambiM BbICOKMM puckoM PIKII (orHOCHTEIBHBIIT
puCK cocTasiser 4,9) [48].

[ToBbIlIeHHOMY PHCKY Pa3BUTHS paKa B JKEJTYHBIX
nytsax cnoco6erByior: BHIT rema ABCGS, renos,
ydacTByonmx B MertaGosuszme junuaos [49], BHII
B reHax toll-momo6ubix perienrropoB TLR2 u TLR4,
muroxpoma P450 1A1 (CYP1AT1), rena-cymnpeccopa
onyxomun TP53 n np. [46]. B waauniickoil momyasiun
gacrora rs11887534 6buia B 1,79 pasa Bbime y ma-
muentoB ¢ PKII, mpudyeMm puck GoJiee BBIpaKeH —
B 1,85 paza — y 6osbHbix PYKII ¢ KaMHSIME B )KeTIHOM
my3pipe [50]. B AByX momyJsiiMOHHBIX HCCJETOBAHU-
SIX 1mokKasaHo, 4to rs11887534 cBgs3aH ¢ IOBBIIIEHHEM
pucka PKII B 2—4 pa3za [25, 32, 35].

Boamosxno, uto rs11887534 npuBOAUT K MOBBIIIEH-
HOMY OOpa30BaHUI0 KaMHEH B JKEJYHOM ITy3bIpe, TI0-
cJIe/lyIOIeMy BOCIIAJIEHUIO U, CJIe/I0OBATENIbHO, K TIPe/I-
pacrnosiosxkenHoctn k P7KII, Ho pak mo cBoeit npupose
TpeOyeT MHOJKECTBEHHBIX TE€HETHUYECKUX H3MEHEeHUH,
u ocobennoctu BkJajga sroro BHII eme mnpexcrour
n3yunthb. Tak, GWAS BbISIBUJI CUJIbHYIO CBS3b MEXKY
puckom PIKIT n pacnpocrpanennsivu BHII B xpo-
MocoMHOI o6sactt 7q21.12, OTBETCTBEHHOIT 32 TEHBI
ABCB1 u ABCB4 8 Ungunu [51] u ABCB4 B Unan
[52]. Taksxe nesacho, usmenser au rs11887534 Buzbl
KCEHOCTEPOJIOB, KOTOPbIE KOHIIEHTPUPYIOTCS B JKeEJ-
4, Y4TO HPHUBOAUT K O0OPA30BaHUIO JKEJTUYHBIX KaMHEil,
JUTATETHHOMY BOCIIAJIEHUIO0, 00PAa30BAaHUIO TE€HOTOKCHU-
YECKMUX areHToB, a 3aTeM U K OHKOTeHe3y.

Ocraercss OTKPBITBIM BOIIPOC, KaKWe JIOTOJIHU-
TeJIbHbIE JIUTOTeHHbIE (DaKTOPbI PUCKA HEOOXOMMbI
nust mosbinienns pucka JKKB y Hocuresneit BapnanTa
ABCGS8, Bo3Mo:xHO, 310 Bpeanbie BHII rena ABCB4,
CHUZKAIOIIME €ro aKTUBHOCTb KaK TPAHCJIOKATOPa
13 TENnaToruToB B Xeaub (ocdosnnmioB, y4acTByIO-
muX B GOPMUPOBAHNHT BE3UKYJT U COMOOU3AIIH XOJIe-
crepuna B xeaun (puc.) [53].

Orpannuenus

JTa craTbs He SBJSETCS CUCTEMATUYeCKUM 00630-
poM. JIOCTOMHCTBOM CTATbU SBJISETCS yUeT MOCJETHUX
JIOCTYITHBIX ITyOIUKaIUii 0 (PYHKIIUU TPAHCIIOPTEPOB
crepoioB ABCGS nu ABCGS, ux BiusiHUM Ha JIMITH/[I-
Hbiit oO6Men, o Baxknoii poau BHII rs11887534 rena
ABCGS npu JKKB y nereii u y B3pocibix u 1ipu P7KII.
[lo cux nop B Poccuu He omyO6JIMKOBAHO HU OJIHOTO
WccIeIOBaHNs Kak pacnpoctpanennoctu BHIT re-
HoB ABCG)5 nu ABCGS npu JKKbB u PIKII, Tak u nx
KJIMHIYECKUX actekToB, a takxke BHII npyrux renos
u (pakTopos, onocpeayionux 3P@eKTb ITUX TEHOB.

3akaoueHue

[Mpnymramu JKKB aBasgiorcs cioskHble reHeTnde-
CKHe 1 aKoJiornveckue pakTopbl. PacpocTpaneHHOCTD
JKKDB B Mupe pacter n3-3a smmupeMun OXXUPEHUS, KO-
TOpasi CBg3aHa C TUNEpJUNUAeMueil 1 Mertabosmye-
ckuM cuugpomoM. Tpancroprabiii 6esok ABCGS,/G8
UTrpaer KJIYEeBYIO POJIb B MEYEHOYHON CEKPeIny U K-
1IeyHoit abcopOIK XOJIeCTeEPUHA: OJIUH U3 OCHOBHBIX
remernyeckux Qakropo pucka ;KKB — Bapuanr
D19H rema ABCGS8 (rs11887534) accouumposan
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C TIOBBINIEHUEM aKTHUBHOCTH TpaHcroprepa B 3,2 pasa,
YTO TIPUBOJUT K TEPEHACHIEHWIO JKETUYN XOJEeCTePH-
HoM 1 yBesmuenunio pucka JKKbB B 2 pasza y B3pocibix
u B 4 paza — y gereit. Hanuune annena H D19H csa-
3aHO € ABYKpaTHbIM puckoMm peruaua sKKB nocie
xoserucrakromun [29]. ABCG5/G8 unentuduriimpo-
BaH Kak reH »xequHbIX KamHeil LITH9 B marorenese
/KKDB y mopeii. [lockoabKy mepeHachIlieHne Keaan
xosiectepuHoM 'y Hocureneit rs11887534 manudecrn-

pyer yKe B OETCKOM BO3pacTe,

10.

11.

12.
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Association of ABCGS5 and ABCGS8
Polymorphisms with Gallstone Disease
and Gallbladder Cancer

Irina N. Grigor’eva'*, Tatiana E. Notova?, David L. Nepomnyashchikh?

" Research Institute of Internal and Preventive Medicine — Branch of the Institute of Cytology and Genetics,
Siberian Branch of Russian Academy of Sciences, Novosibirsk, Russian Federation

? State Novosibirsk Regional Clinical Hospital, Novosibirsk, Russian Federation

> Novosibirsk State Medical University, Novosibirsk, Russian Federation

Aim: to analyze the role of nucleotide sequence variants (NSVs) of ABCG5 and ABCG8 genes in gallstone disease
(GSD) and gallbladder cancer (GBC).

Key points. ABCG5 and ABCG8 are key sterol efflux transporters that regulate hepatic secretion and intestinal ab-
sorption of cholesterol. ABCG5/G8 is the human LITH9 gallstone gene. One of the major genetic risk factors for GSD
rs11887534 (D19H) ABCGS, as a ‘gain-of-function’ NSV, increases the activity of this transporter by 3.2 times, which
leads to supersaturation of bile with cholesterol and an increased risk of GSD. On average, rs11887534 increases
the risk of GSD in children by 4 times, in adults — by 2 times, which has been proven in population, genome-wide
studies and meta-analyses worldwide. The presence of the H allele D19H (rs11887534) is associated with a two-fold
risk of recurrence of GSD after cholecystectomy. The results of the studies of the associations of GSD with other
NSVs of ABCG8 (T400K, A632V, M429V, C54Y) and ABCG5 (E604Q, R50C) genes are contradictory.

In population studies, rs11887534 was associated with a 4-fold increase in the risk of GBC, and the risk is more prom-
inent (4.9 times) in patients with GBC and gallstones. We found no studies of the NSVs of the ABCG5 and ABCG8
genes in biliary pathology in Russia.

Conclusion. Most studies confirm the role of the rs11887534 ABCG8 gene as a predictor of GSD and GBC; however,
replicating studies of NSVs of ABCG5 and ABCGS8 genes in biliary pathology in Russia are needed.

Keywords: gallstone disease, gallbladder cancer, NSV, ABCG5, ABCGS8, rs11887534
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Accouunauusa nonumopdpuama ABCG5 n ABCG8 ¢ xxen4HoKaMeHHOMN 0051e3HbIo

N pakKoOM XeJIHHOro ny3bips

W.H. Mpuropsesa', T.E. Hotosa?, 1.J1. HenomMHsAwmx®

! HayyHo-unccnenoBaresibCKuii UHCTUTYT Tepanumn v npo@unakTniyeckon meanumHel — ¢unnan GreHY «denepasibHsiii
nccnenoBaTenbCkuii UeHTP MHcTuTyT umtonorum v reHetukmn CO PAH», HoBocubupck, Poccuiickas denepadims

2 [bY3 HoBocubupckoii obnactu «focyaapcTBeHHas HoBocubupckas obnacTHasi kKimHnyeckasi 60sbHMLa», HoBocnbupck,
Poccuiickas ®enepaums

3 Prb0Y BO «HoBocubuvpckuii rocyaapCTBEHHbI MEANLMHCKWUI yHUBEpCUTET» MUHUCTEPCTBA 34paBooxpaHeHns Poccuiickor
denepaumm, Hoocubupck, Poccurickas denepauums

Llenb 0630pa: aHann3 ponu BapuvaHTOB HYKJEOTUAHOM nocnepoBatensHocty (BHIM) reHoB ABCG5 n ABCGS8
npu xen4yHokameHHol 6onesHn (KKB) 1 pake xenyHoro ny3blips (PXXIT).

OcHOBHbIE NMoNoXeHus. TpaHcnopTepbl O0TToka cTteponoB ABCGS5 n ABCG8 vMeloT KloYeBOE 3HA4YeHMe B ne-
YEHOYHOI CEKPELMM N KMLLEYHOW abcopbunmn xonectepmHa. ABCG5/G8 npeacTtaBnseT coboi YeNnoBEYECKMI MeH
XenyHbIx KamHen LITH9. OpmH n3 OCHOBHbIX reHeTudeckmx daktopoB pucka XKB rs11887534 (D19H) ABCG8
kak BHI ¢ «nprnobpeTeHnem dyHKLMN» MOBbILLIAET akTUBHOCTb TPaHcNopTepa B 3,2 pa3a, YTO NPMBOAUT K NepeHa-
CbILLLEHNIO XeNnyn xonectepuHom n ysennyenmio pucka XXKB. B cpegHem rs11887534 nosbiwaeT puck XXKB y neten
B 4 pasa, y B3POC/bIX — B 2 pasa, 4YTO A0Ka3aHO B NMOMYNSLMOHHbBIX MOJIHOFEHOMHbIX NCCNEef0BaHUSAX 1 B METaaHa-
nm3ax Bo BceM mupe. Hannune annena H D19H (rs11887534) cesi3aHo ¢ aBykpaTHbIM puckoMm peumamsa XKBE nocne
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XoneuucTakTtomun. Pegdynbsratel uccnenosaruin ceasm XKKB ¢ gpyrummn BHI reHoB ABCG8 (T400K, A632V, M429V,
C54Y) n ABCG5 (E604Q, R50C) 9Bns10TCS MPOTMBOPEYNBLIMU.

B nonynaumoHHbix nccnegoBaHusix rs11887534 cesa3aH ¢ 4-KpaTHbIM MoBbILLeHeM pucka PXXI1, npuyem puck 60-
nee BblpaxeH (B 4,9 pasa) y 60sbHbIx PXXI1 ¢ kaMHsAMU B XXen4HOM ny3bipe. Mbl He 06Hapyxunu nccnenosanunin BHM
reHoB ABCG5 n ABCG8 npv 6unuapHoii natonoruv B Poccum.

3aknoyeHue. B 60nbLLIMHCTBE UCCNenoBaHuin noaTeepxaeHa posb rs11887534 reHa ABCGS8 kak npeaukTopa
XKKB n PXI, ogHako TpebyoTcs pennvumpyowme ncenenosanusa BHIM reHos ABCG5 n ABCG8 npu 6unvapHoi

natonorum B Poccuun.

KnioueBble crioBa: xenyHokamMmeHHas 6051e3Hb, pak xenyHoro ny3bips, BHM, ABCG5, ABCG8, rs11887534
KoHdnukT MHTEepecoB: aBTopbl 3as8BASI0OT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

duHaHcupoBaHue: paboTa BINOJIHEHA B paMKax TEMbl FOCYAapPCTBEHHOrO 3aaHus «/3yyeHre MonekynspHo-re-
HETUYECKMX U MOMNEKYNIIPHO-OMONOrMYECKMX MEXaHN3MOB Pa3BUTUS PAcNpPOCTPaAHEHHbIX TEPaNeBTUYECKMX 3a60-
nesaHuii B Cnbvpu oisi COBEPLLEHCTBOBAHWS MOAXOAO0B K VX PaHHEW AMarHoCcTuKe 1 npodunaktuke», 2024-2028 rr.

(FWNR-2024-0004).

Ana untnpoBanus: puropbesa U.H., Hotoea T.E., Henomuswux O.J1. Accoumauma nonumopdunama ABCGS5 n ABCG8 ¢ xenu-
HOKaMeHHOUi GOJIE3HBIO N PAKOM XENYHOro My3bipsi. POCCUiicknii XXypHan racTpo3HTEPOIOrMK, renaToiornm, KOMonpOKTONIOTUN.
2025;35(2):37-44. https://doi.org/10.22416/1382-4376-2025-35-2-37-44

Introduction

The ATP-binding cassette (ABC) transport pro-
teins have been studied for over 50 years. In 1986,
they were grouped into one of the largest families
of membrane proteins that transport multiple sub-
strates. They are now represented by 48 proteins,
which are divided into seven subfamilies (A—G)
[1, 2]. In humans, the functions of ABC proteins
are diverse and provide numerous key (patho)
physiological processes, making them causative
factors in a number of diseases: sitosterolemia,
coronary heart disease (CHD), gallstone disease
(GSD), atherosclerosis, intrahepatic cholestasis,
cystic fibrosis, Tangier disease, malignant neo-
plasms, etc. [1, 3—6].

Characteristics of the ABCG5/ABCGS8
sterol transporter proteins

ABCGS5/8 onsists of the G5 and G8 polypeptides,
in humans, the ABCG5/G8 sterol efflux transport-
er genes are co-localized on chromosome 2p21 [2].
Although ABCGS8 functions as a transporter in
concert with ABCGS, G5 and G8 differ in signa-
ture motifs and missense mutations associated with
gallstone formation [7]. The two proteins transport
neutral sterols from hepatocytes and enterocytes
into bile and the intestinal lumen, respectively, and
can simultaneously reduce plasma cholesterol levels
and increase biliary cholesterol excretion [4, 8, 9].
ABCGS5/G8 proteins play a key role in maintain-
ing cholesterol homeostasis in the body by regulating
hepatic secretion of biliary cholesterol; intestinal ab-
sorption of cholesterol; reverse cholesterol transport;
transintestinal excretion of cholesterol [2], which, for
example, can reduce the cardiovascular risk [2, 4].

In the liver (with the participation of many
factors, including apolipoproteins), cholesterol is

mainly converted into bile salts, which reduces its
concentration in plasma and improves the elimi-
nation of excess cholesterol from the body [2, 10].
Supersaturation of bile with cholesterol is a key
point in the formation of gallstones [11], therefore,
the important role of ABCG5,/G8 protein genes
as transporters of sterol outflow from hepatocytes
into bile determined the aim of the study — to
analyze the role of nucleotide sequence variants
(NSVs) of the ABCG5 and ABCGS genes in GSD
and gallbladder cancer (GBC).

We analyzed and evaluated studies describ-
ing the analysis of the association between the
ABCGS5 and ABCGS genes and biliary pathology
in the PubMed, PubMed Central (PMC), OMIM,
Google Scholar and Russian Science Citation Index
(RSCI) databases from 1980 to 2024. A MeSH
text and title search strategy with various com-
binations of the phrases “ABCGS5,/G8 functions”,
“ABCGS/G8 polymorphism”, “ABCGS or ABCG8
variants”, “rs11887534”, “GSD”, or “gallblad-
der cancer” in combination with “ABCG5/GS8”,
“ABCGS”, or “ABCGS8” was used to select studies.
We excluded articles on hematological causes of
GSD from the analysis.

Briefly about GSD and its genetic

predisposition

In the 21st century, GSD occurs in 10—20 %
of the population in economically developed coun-
tries and it is estimated that about 1 million new
cases of the disease are diagnosed each year [2]. In
our studies of GSD, along with other numerous
results, we also confirmed the importance of the
main risk factors for GSD in cholelithogenesis —
female gender, age, excess weight, the presence
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of concomitant diseases, such as coronary heart
disease [12], arterial hypertension [13], heredi-
tary burden and genetic factors — polymorphisms
of the genes APOE, IL-18, TNF-a, TRPMS,
ADRBT1 [13—15] and we plan to study the role of
rs11887534 of the ABCGS8 gene. Genetic predis-
position to GSD has been substantiated in many
studies [16—20]: the familial nature of GSD con-
firms a 2—3-fold increase in the risk of the disease
among first-degree relatives [18, 19] and in stud-
ies of twins, the overall risk of developing gall-
stones is estimated at 25—-29 % [19, 20].

Characteristics of rs11887334
in the ABCGS8 gene

By 2023, more than 700 missense variants have
been identified for the ABCG5 and ABCGS genes
according to the PubMed website (PubMed.gov)
[6]. Most missense variants are benign, where-
as most dysfunctional alleles in selected likely
pathogenic ABCG5,/G8 missense mutants are dys-
functional due to their inability to heterodimerize
ABCGS5 and ABCGS8 and translocate outside the
endoplasmic reticulum [8].

The D19H NSV of the ABCGS gene, also des-
ignated rs11887534 (this is the specific NSV num-
ber in the SNP database catalog), is a missense
variation in which the negatively charged amino
acid histidine is replaced by the positively charged
aspartic acid (G to C change) [16, 17]. Thus, the
contribution of the genotype to GSD compared to
the reference (“wild”) genotype DD is: ABCGS8
D19H, DD = 0, HH = 3.2, i.e. homozygotes for
the minor (“mutant”) H allel have a 3.2-fold in-
creased risk of GSD [4]. NSV rs11887534 may
affect the function of the ABCGS8 transporter pro-
tein, leading to gallstone formation at an earli-
er age [21, 22]: the lithogenic H allele ABCGS8
D19H was present in 14.9 % of children with gall-
stones and was found in this cohort three times
more often compared to children in the control
group (frequency — 5.2 %); in children carriers,
the odds ratio (OR) for developing GSD was 4.04
(p < 0.01), compared to the control group of chil-
dren who were not carriers of H allele, the similar
OR in adults was 1.90 (p < 0.01) [23]. The authors
confirmed that the lithogenic variant rs11887534 is
associated with increased cholesterol transport (or
decreased absorption), possibly in combination with
increased cholesterol synthesis in the liver, which
may contribute to gallstone formation in carriers
of the risk variant [23]. A Swedish study of mono-
zygotic twins confirmed that, compared with the
“stone-free” controls (9.4 %), 20.8 % of twins with
gallstones were carriers of rs11887534, which in-
creased the risk of gallstones by 2.5 times [24].

Experimental evidence in support of this hy-
pothesis was obtained from the study of lithogenic
loci in mice, which are localized together with
approximately 27 “probable” candidate genes for
GSD: thus, using QTL (quantitative trait locus
mapping) studies, the ABCG5,/G8 gene was iden-
tified as a new human lithogenic gene LITH9 [25].

NSV rs11887534 in GSD

Single nucleotide polymorphism D19H ABCGS8
(rs11887534) is the most common (minor allele
frequency H is more than 5 %), well-studied [2—6,
9, 16, 17, 21—29, 31—43], and a strong genetic
risk factor for GSD, comparable in magnitude to
known risk factors such as female gender, obesity
[4, 23, 27].

The first genome wide association study
(GWAS) of GSD (2007) identified rs11887534 as
associated with GSD: a two-fold increase in the
risk of GSD was found in carriers of H allele of
D19 (OR = 2.2; P = 1.4 x 10-'%) [16, 33], which
is similar to the population risk of about 11 %,
and the association was stronger in patients with
cholesterol gallstones, suggesting that rs11887534
is associated with increased efficiency of cholesterol
transport into bile [16]. A large-scale GWAS me-
ta-analysis (2016) (8,720 GSD cases and 55,152 con-
trols) confirmed the role of rs11887534 in gallstone
susceptibility (OR = 1.69; P = 2.44 x 10-%) [34].

The ABCG8 D19H gene NSV (rs11887534)
is considered a “gain-of-function” mutation [23]
(Fig. 1): the D19H H allele increases the trans-
port activity of the ABCG5/G8 lithogenic locus
by 3.2-fold [28], including cholesterol efflux into
bile, and therefore leads to bile supersaturation
and the development of GSD [4], while carriers
of the D19H H allele have lower levels of choles-
terol [42] and sterols in serum [30] and a lower
incidence of myocardial infarction: OR for myo-
cardial infarction is 0.83 (i.e., a 17 % lower risk)
[4]. Conversely, genetic variation associated with
reduced ABCGS/G8 activity protects against
gallstones [4].

The presence of the D19H H allele (rs11887534)
is associated with a two-fold risk of recurrence of
GSD more than six months after cholecystectomy:
in a cohort study of 2308 people in a multivariate
analysis for this allele (OR = 1.97; p = 0.034)
[29], that is, the presence of the risk allele can
additionally enhance the lithogenic predisposition
in people already suffering from GSD [23].

The relationship between cholesterol levels in
the blood and in bile is of clinical significance,
since drugs that lower LDL cholesterol (statins,
fibrates, ezetimibe) can act on the cholesterol con-
centration in bile in the opposite way, based on
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Function of ABCG8, ABCB4 and ABCB11 transporters and its change
in the presence of NPV of the ABCGS8 gene D19H (rs11887534)
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Figure. A — normally, cholesterol, phospholipids, and bile acids are secreted by located on the canalicular membrane
ABCGS, ABCB4, and ABCB11 transporters, respectively, from the hepatocytes into the bile. Cholesterol is insoluble
in water, bile vesicles and micelles transport cholesterol in bile; B — in NSV rs11887534 ABCGS, the outflow
of cholesterol into bile increases, gallstones are formed. ABC — ATP-binding cassette (transporter)

Pucynox. A — B HOpMe XosecTepuH, (OCHOJIIIILI W SKEeTIHbIE KICIOTBI CEKPETUPYIOTCS PACTIONOKEHHBIMI Ha Ka-
HaMKYJsIpHON MeMOpane tparcrioprepamu ABCGS, ABCB4 u ABCB11, cooTBeTCTBEHHO, M3 TENATOIUTOB B JKeJIUb.
XosecteprH HEPACTBOPHM B BOJIe, JKEJUHBIC BE3WKYJIBI W MUIEUIBI OCYIIECTBJSIOT TPAHCIOPT XOJIECTEPHHA B SKEJ-
qir; B — mpu BHIT rs11887534 ABCGS yBe/muuBaeTcsi OTTOK XOJIECTEPUHA B JKETUb, O0PA3yIOTCS JKeJJHble KaMHU.
ABC — AT®-cBaspiBaromas kaccera (Tpancrnoprep)
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whether they increase or decrease the cholesterol ex-
cretion into bile through ABCG5,/G8 and, as a re-
sult, either protect against GSD (statins) or increase
its risk (ezetimibe and fibrates) [4].

It is believed that the effect of ABCG5/G8
VNSs on gallstone formation is mediated by an in-
crease in expression of LXR-alpha (liver X receptor
alpha) [31].

Taking into account geographic and ethnic dif-
ferences in the prevalence of GSD, the association
of rs11887534 with an increased risk of GSD has
been research and proven in studies in the popu-
lation of Europe, Asia, and America: in the USA
[2, 3], Finland [8], Poland [23], Germany [22, 29],
Sweden [24], Denmark [26], Chile, China [28, 31,
32], Latin America [35], India [36, 37], Taiwan [21,
38], Iran [39], Canada [40] and in meta-analyses [ 16,
34, 41, 43]. On average, rs11887534 increases the
risk of GSD by 2 times, which has been proven in
population (OR = 1.80—4.04), genome-wide studies
(OR = 1.70—2.20) and meta-analyses (OR = 1.89—
2.40) worldwide.

Other ABCGS8 gene NSVs associated
with GSD

In the ABCG5/8 locus, the 19H allele is not
the only lithogenic variant. For other ABCGS8 gene
NSVs (T400K, A632V, M429V, C54Y), some stud-
ies have confirmed an association with GSD in hu-
mans [6, 21, 40, 43, 44], while others have not:
T400K [21, 37, 43], T400K and Y54C [41], A632V
[21, 44].

ABCG)5 gene NSVs associated with GSD

Carriers of the Q604E ABCG5 gene NSV
(rs6720173) have an increased risk of developing
GSD regardless of age, gender, and body mass index
[21, 42]. The association with GSD has been con-
firmed for the ABCG5 R50C gene NSV (OR = 1.89)
[2, 28, 33]. NSVs rs11887534 and rs6720173 are sig-
nificantly associated with the lipid profile of litho-
genic blood plasma in 34 pairs of brothers and sis-
ters with GSD [42].

NSV rs11887334 associated with GBC

Compared to malignant tumors of the gastro-
intestinal tract of other localizations, such as pan-
creatic cancer [45], GBC is the least studied. GBC
is rare in developed countries: for example, in the
USA, less than 5,000 cases are registered per year
[46], probably partly due to the high frequency of
cholecystectomies for GSD worldwide — more than
1 million surgical interventions per year worldwide
[2]. Worldwide, GBC has a low mortality rate, but
some geographic areas have high mortality rates, es-
pecially among women, such as up to 21.5/100,000
in Northern India [47, 48]. The presence of gall-
stones is associated with the highest risk of GBC
(relative risk — 4.9) [48].

The increased risk of developing biliary tract
cancer is promoted by: NSV of the ABCGS8 gene,
genes involved in lipid metabolism [49], NSV in
the genes of toll-like receptors TLR2 and TLR4,
cytochrome P450 1A1 (CYP1A1), tumor suppres-
sor gene TP53, etc. [46]. In the Indian population,
the frequency of rs11887534 was 1.79 times higher
in patients with GBC, and the risk was more pro-
nounced — 1.85 times — in patients with GBC with
gallstones [50]. Two population studies have shown
that rs11887534 is associated with a 2—4-fold in-
crease in the risk of GBC [25, 32, 35].

It is possible that rs11887534 leads to increased
gallstone formation, subsequent inflammation, and
therefore susceptibility to GBC, but cancer by its
nature requires multiple genetic changes, and pecu-
liar properties of the contribution of this NSV re-
mains to be studied. For example, a GWAS found
a strong association between GBC risk and common
NSVs in the chromosomal region 7q21.12 respon-
sible for the ABCB! and ABCB4 genes in India
[51] and ABCB4 in Chile [52]. It is also unclear
whether rs11887534 alters the xenosterol species
that are concentrated in bile, leading to gallstone
formation, long-term inflammation, production of
genotoxic agents, and then tumorigenesis.

The question remains open as to what addition-
al lithogenic risk factors are necessary to increase
the risk of GSD in carriers of the ABCGS8 variant,
possibly harmful NSVs of the ABCB4 gene, which
reduce its activity as a translocator of phospholipids
from hepatocytes to bile, which are involved in the
formation of vesicles and the solubilization of cho-
lesterol in bile (Fig.) [53].

Limitations

This article is not a systematic review. The ad-
vantage of the article is that it considers the latest
available publications on the function of ABCGS5 and
ABCGS sterol transporters, their effect on lipid me-
tabolism, and the important role of the rs11887534
NSV of the ABCGS8 gene in GSD in children and
adults and in GBC. Until now, not a single study
has been published in Russia on the prevalence of
the NSV of the ABCG5 and ABCGS genes in GSD
and GBC, as well as their clinical aspects, as well
as the NSV of other genes and factors mediating the
effects of these genes.

Conclusion

The causes of GSD are complex genetic and en-
vironmental factors, the prevalence of GSD in the
world is growing due to the obesity epidemic, which
is associated with hyperlipidemia and metabolic syn-
drome. Transport protein ABCGS,/G8 plays a key
role in hepatic secretion and intestinal absorption
of cholesterol: one of the main genetic risk factors
for GSD, the D19H variant of the ABCGS8 gene
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(rs11887534), is associated with a 3.2-fold increase
in transporter activity, which leads to bile supersat-
uration with cholesterol and a 2-fold increase in the
risk of GSD in adults and a 4-fold increase in chil-
dren. The presence of the D19H H allele is associat-
ed with a two-fold risk of recurrence of GSD after
cholecystectomy [29]. ABCG5/G8 has been identi-
fied as the LITH9 gallstone gene in the pathogenesis
of GSD in humans. Since bile supersaturation with
cholesterol in rs11887534 carriers manifests itself
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CpaBHUTEAbHAA OIleHKA METOAOB
BHYTPUAPTEPUAABHOU TEPAIuU
IIPU TellaTOIEANIOAAPHOM pPaKe
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! Meduyuncrui paduonozuveckuti nayunvit uenmp umenu A.D. Lviba — ¢guruar OILBY «HMHUII paduorozuus
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Llenb: cpaBHeHVE pasiMyHbIX METOLMK BHYTPMapTEPUANIbHOM Tepanuu renatouesuitonsapHoro paka (F'UP) no no-
KasaTtensm BbXMBAEMOCTU, HEXENATESIbHbIX ABJIEHUA 1 SKOHOMUYECKOM 9P DEKTUBHOCTN.

OCHOBHbI€ MOJIOXXEeHUS. [enaToLenNoNAPHbIA Pak — 310KAYEeCTBEHHAA OMyX0Jib MEeYEeHN, KOTOpas UCXOOMUT U3 re-
naToumToB. JJaHHasa ¢popMa paka nedeHn aBnsaeTca Hanbosnee Yacton u coctaBnsaeT 85 % cny4vaes. LP HaxoouTcsa
Ha ceabMOM MECTE M0 PacnpOCTPAHEHHOCTU Cpeamn BCEX BUOOB paka U ABSETCA TPETbUM MO NpU4ynHamMm CMepPTHO-
CTWN Cpean OHKOJIOrMYecknx 3abonesaHunii Bo Bcem Mmupe. K coxaneHuio, y nogaBnsiowero 60bWmHCTBA NaumeH-
TOB 'LIP amnarHocTmpyeTcs y)ke Ha NporpeccupyoLLen CTaanmn, Korga XMpyprnyeckoe nevyeHne HeBO3MOXHO. NMosB-
JIFI0TCH HOBblE METOAbI Tepanuu (B TOM YUCIIE BHYTPUapPTEPUasbHOM), KOTOPbIE NO3BOJISIOT CnacaTth XXU3HU OaHHbIX
naumeHToB. Ha HacTOALWNIM MOMEHT K HOBbIM BHYTpMapTepUasibHbIM METOAAM JIeYEHUS OTHOCAT XUMUOUHDY3NIO
B rneyeHo4Hyto apteputo (XUMA), macnsHyio xummoambonmsaumio (M-X3IMA), XMMnoamMb0onn3aumio 1eKapCTBEHHO-
HacbILLEeHHbIMU MUKpocdepamu (X3TMA-JIHM) n pagrnoambonusaumio (P3).

3aknouyeHue. B pesynbrate ndyyeHns pasnmyHbiX NICTOYHUKOB MUPOBOW NUTEPATYPbl HA NPeAMET CPABHEHUS BHY-
TprapTepuasbHbiX MeToaoB neveHus ILP 6bina coctaBneHa utoroas Tabnunua, B KOTOPO NpUBEAEHbBI OCHOBHbIE
XapakTepUCTUKN KaxXaoro n3 MetofoB. MeToabl MMEIOT CBOU NPEMYLLECTBA U HeAO0CTaTku, O4HAKO Mo KpUTepu-
M 00LLei BbKMBAEMOCTU U BbXXMBAEMOCTU 6e3 nporpeccupoBaHusa nuaupyet meton XOrNA-JIHM. Camslii Hepo-
poroctoawm Mmeton 13 npeacrtasneHHblx — XUMMA, ogHako B acrnekte 9KOHOMUYeCKOM 3d@PEKTUBHOCTU METOL,
He SBNIETCS NPUOPUTETHBLIM, TaK Kak JIeYeHVe AaHHbIM METOO0M NpenycmaTpuBaeT OosblUee KOSIMYECTBO LIMKIIOB
Mo CpaBHEHMIO, K npumepy, ¢ Metoankamm XIAMA. C Hanbonee HU3KUM PUCKOM HeXXenaTeNbHbIX AB/IEHUIA COoMnpsiXe-
Ha MeToAMKa PaaMoamMb0om3aLmm.

KnioueBble crioBa: renatoueiiofspHbIA pakK, XMMUoamMoonn3aums, MacisHas XuMmoambonmsaums, paamoamobo-
m3aums, XMUMMoOHOY3US B Ne4YEHO4YHYI0 apTepuio

KoHdnukT HTEepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMNNKTA UHTEPECOB.

Ana umtnposanus: MetpocsH A.l., Kyyepos B.B., EmenbsiHoBa 0.A., KanpuH A.[l., iBaHoB C.A., MeTpos J1.0., ®ananeesa H.A.,
Mcaesa A.l., ukoBa A.C., CtexoBa A.T., Bonnuyea E.A. CpaBHUTENbHASA OLEHKA METOAOB BHYTpPMapTeEpPUanbHO Tepanmm Npu re-
naToLentoNsApHOM pake. POCCUNCKNI XypHan raCTpO3HTEPONOrnK, renatonoruu, kononpokronormun. 2025;35(2):45-60. https://
doi.org/10.22416/1382-4376-2025-35-2-45-60

Comparative Evaluation of Intraarterial Therapy Methods for Hepatocellular Cancer

Artur P. Petrosyan'*, Valery V. Kucherov', Yulia A. Emelyanova?, Andrey D. Kaprin', Sergey A. lvanov’, Leonid O. Petrov’,

Natalia A. Falaleeva', Aisha H. Isaeva’, Angelina S. Dikova', Armenui T. Stekhova', Elena A. Volicheva'

T A. Tsyb Medical Radiological Research Centre — Branch of the National Medical Research Radiological Centre, Obninsk, Russian
Federation
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Aim: to compare various methods of intraarterial therapy for hepatocellular carcinoma (HCC) in terms of survival,
adverse events, and cost-effectiveness.

Key points. Hepatocellular carcinoma is a malignant liver tumor that originates from hepatocytes. This form of liver
cancer is the most common and accounts for 85 % of cases. HCC is the seventh most common cancer and the third
leading cause of cancer death worldwide. Unfortunately, the majority of patients with HCC are diagnosed at an ad-
vanced stage, when surgical treatment is impossible. Thus, new methods of therapy (including intraarterial) appear,
which allow saving the lives of these patients. At present, new intraarterial methods of treatment include transarterial
chemoinfusion (TACI), conventional transarterial chemoembolization (cTACE), drug-eluting-beads-TACE (debTACE)
and radioembolization (RE).
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Conclusion. As a result of studying various sources of world literature about comparing intraarterial methods of HCC
treatment, a final table was compiled, which presents the main characteristics of each method. The methods have
their advantages and disadvantages, however, according to the criteria of overall survival and progression-free sur-
vival, debTACE is in the lead. The most inexpensive method of those presented is TACI, however, in terms of economic
efficiency, the method is not a priority, because for treatment with this method, a greater number of cycles is required,
compared, for example, with TACE. The radioembolization is associated with the lowest risk of adverse events.

Keywords: hepatocellular carcinoma, chemoembolization, conventional transarterial chemoembolization, radio-

embolization, transarterial chemoinfusion
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Bseaenune

lematouemonspubii pak (IL[P) — 310KavecTBeH-
Hasl OIyXOJib TI€YeHU, KOTOPAas UCXOJUT U3 TernaToIH-
toB. /lanHag ¢gopMma paka neyeHu gBIseTCS Hanbosee
vacToii u cocrasisier 85 % ciydaes [1].

I'IP maxoauTcd Ha ceIbMOM MecCTe TI0 PaclpocTpa-
HEHHOCTHU CPe/IM BCEX BHJIOB PaKa U sSIBJISIETCS TPEThUM
MO MPUYUHAM CMEPTHOCTH CPEIN OHKOJOTHYECKNX 3a-
6osieBanmii B Mupe. My:KUMHBI TTO/IBEPKEHBI 3a60J1€-
BaHWIO B 2—3 pasa ualile, 4eM >KeHIUHbI [2].

[uarnos I'l[P ycranaBimBaercs y maiueHToB, BXO-
JAIAX B TPy pucka (CTpajaionux BUPYCHBIM Terna-
TUTOM WM IUPPO3OM MeYeHH Pas3JMYHONi STHOJIOIHHN )
HA OCHOBAHUU crenu(UIecKnX MaTOrHOMOHUYHBIX
IPU3HAKOB JAHHBIX Ja60paTopHBbIX (HaIpaBIeHHBIX
Ha OIeHKY (YHKIMU TEYeHH), WHCTPYMEHTATbHBIX
(HampaB/JIEHHBIX Ha OIEHKY PaclpoCTPaHEHHOCTH
OIyXOJIEBOTO  TPOIECCA) HUCCIEIOBAHUIl, a TaKxKe
HA OCHOBAHWM PE3YJbTAaTOB MATOJOrOAHATOMUYECKOTO
MCCIe0OBAHNST OMOTICMAHOTO MJIH OTIEPAIIMOHHOTO Ma-
tepuaja [1, 2].

HaunGonee wacro pansg kmaccuduimmposanus [TIP
UCTIOJIb3YeTCsT  KaaccuuKkaiuss crajupoBanusi bapce-
JOHCKOIT KamHmkn paka nedenn (Barcelona Clinic
Liver Cancer, BCLC) (puc.). BCLC-knaccudpurarus
HE TOJIbKO OTPEIENsIeT CTAANI0 OHKOJOTHYECKOTO TPO-
1[ecca, HO U CBS3BIBAET €€ C ONTHUMAJIbHBIMHU OIIUSIMI
JleueHus U porHos3oM [3].

Jleuenne n BbIGOD CTpaTErui OCHOBBIBAIOTCS HA CH-
cTeMe KJIMHNYECKON CTAAUNHOCTA IS OHKOJIOTHYe-
CKHUX OOJIbHBIX [4] ¥ ycTaHABAMBAIOTCS CIIEIUATHHON
MYyJIbTHANCIUIIINHAPHON rpymmoii mo T'TIP.

K Merosukam BHyTpuUapTepuaabHON Tepamuu OTHO-
car xuMuonHQysuio B nedenounyio aprepuio (XUITA),
MacasHylo  xumuosmbonuzanuio (MXIITA), xuMmuo-
AMOON3AINIO  JIEKAPCTBEHHO-HACBITIIEHHBIMI  MUKPO-
cepamu (XITTA-JIHM) u paguosmbomsanmio (PI).
K a6cosrtoTHBIM TTPOTHBOTIOKA3aHMSIM K TpaHCapTepH-
AJbHOMY JIEYEHUIO OTHOCSITCSI JI€KOMIIEHCHPOBAHHDII
IPPO3 TI€YEHH, BBICOKAS OIyXOJeBas HarpysKa, Ha-
PYUIEHHBII MOPTAJIbHBIN KPOBOTOK, HEKYITHPYEMbIil
ACIIUT, TSDKEJIble HAPYIIEHUsT CBEPTHIBAIOIIEH CHCTEMBI
KPOBHU, HaJWYUE MOPTATbHOIO MIYHTA, XKEIYyI0YHO-
KHUIIEYHOE KPOBOTEUEHNE 3a TOCJEIHWE TPH MeECSIIa,

a Tak)Ke II0YedHas HeJOCTaTOYHOCTh (KIMpEHC Kpea-
tuHrHA 30 M/ MUH).

K paguraqbHOMY JIEYEHHIO OTHOCST —PE3EKITHIo
MeYeH, OPTOTOIMUYECKYIO TPAHCIIAHTAIMIO IEYeHH,
a Tak)Ke IPUMeHeHUe PaJU0YacTOTHOM, MUKPOBOJHO-
BOIl abJsiuu U JPYTUX MECTHO-JECTPYKTUBHBLIX ab.ia-
TUBHBIX MeTo0B [1].

[TanymaTtuBHOE JledeHWe HANPaBJIEHO Ha YJydlle-
HUEe KayecTBa W yBeJUYEHUE ITPOJOJIKUTETbHOCTH
skusan. OHO BKJoYaeT B ceGs pasMyuHble METOJIbl
aMOOJIN3AINY W CUCTEMHYIO XuMuoTtepanuio [1].

K coxanenuio, y mojaBasiioniero GOJIbITHHCTBA
nanmentoB I[P amarnoctupyercsi yxxke Ha mporpec-
cUpyIoleil cTajiun, KOTJa OIyX0Jib HeornepabebHa.
[ToaToMy TOSBJSAIOTCS HOBBIE METObI BHYTPHAPTEPH-
QJIBHOI Teparnum OITyX0JIEBOTO JIeYeHUsI, KOTOPbIE T10-
3BOJISIIOT CIIACATh JKU3HU JAHHDBIX MTAI[MeHTOB [5—7].

AKTyaJsbHOCTD TIPOGJEMBI  1O3BOJISIET  CHOPMYJIHU-
pOBaTh I€Jib UCCJE0BAHUSI — OCBeEIeHNe JIAHHBIX
MUPOBOH JINTEPATYPbl O BO3MOXKHOCTSIX 3HHJOBACKY-
JIpHOU Xupypruu B Jjiedennn Gomnbubix [P, ananus
U CpaBHEHHUE PA3JIMYHBIX METOJMK BHYTPUAPTEPUATH-
wott Tepanuu ['TIP.

IIpumenenue sHmoBackyisipHbIx Meroauk npu '[P

Xumuouncysus 6 neuenounyro

apmepuio (XHIIA)

C 1990-x rozoB B AnoHNM MOMIyYnIO MUPOKOE Pac-
nmpocTpanenue aabTepHatuBHoe Jedenue TP — xummo-
nH}y3us B neveHouHyto apreputo (XUIIA). Metoayka
3aKJII0YAIACh BO BHYTPHAPTEPHAIBHOM BBEJIEHUN XU-
MUOIPENapaToB 4yepe3 WMILIAHTHPOBAHHBIN MO KOXY
HopT. JTa IPOLEAypa IPeLyCMATPUBAET IIPSIMYIO [10-
CTaBKy XMMHOIpenapara 4epe3 MUTAOIIIE OMyX0JIb ap-
TEpUU ¥ MUHUMHU3UPYET Tokcuvyeckuil addekr Ha Tre-
4YeHb, TIPU 9TOM obecrieunBasi 6ojiee BBICOKHIT YPOBEHD
orBera (22—48 %), ueM IpH CUCTEMHON XUMHOTEPAIINK
(8-21 %) [8—10]. CymiecTByeT HECKONBKO PEKNMOB
XUIIA. Cambie pacnpocrpaneHHbie pesxumbl XITA
BKJIIOYAIOT B ce6st MoHoTepanmio IucitatuaoM (CDDP);
HU3KKE 03Bl IUCILIATHHA B KOMOWHAIMHU ¢ S-(hropypa-
oM (5-FU wm LFP); unrepdeponsr B KoMGUHAIINN
¢ 5-propyparmaom (FAIT) [9].

Poc ypH racTposuTepoJ rematon koaonpokros 2025; 35(2) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(2)



www.gastro-j.ru

O63opbr / Reviews

l | ]

OcHoBaHb! Ha
onyxonesoit HarpyaKe,
COCTORHMN NeYeHn M

0C 6onbHoro ¢

Ovenb panmns cragus (BCLC 0)

* OAMHOMHAR ONYXONb < 2 CM
+ coxpanenman dywkuna

neveny, OC 0

Panwsia cragma (BCLC A)
* OAMHONNas WK <3 Y308 KaAbIA

s3cm
+ coxpanenHan Gynkuus nesenn, OC 0

TpoMexyTouHan cTagmus Nporpeccupyiouias cragua (BCLC-C)
(BCLC: = COCYAMCTaR MHBAZUA W/HAN
BHENeUEHONHbIE METACTa3b
+ COXpaHEHHAR BYHKUWA nevenn,
0Cc1-2

Tepmunanbhan cragus (BCLC-D)
* M0Gan Onyxonesan HarpyaKa;
* BBIPAXEHHARA NEYEHOUHaR
HepocTaTouHoCTs, OC 3-4

-8
. uynhmdm«lnm-l s3cm
* COXpaHeHHan ByHKUMA
neuens, OC 0

yuerom AN,
COOTHOWEHMA
anb6yMUH/GUNUPYOUH,
CPs, MKC3N

S —

l

s3 yanos
Kaxabiid <3 cM

NopransHoe

)

pacumpenHbie
KpuTEpUY

Anddy3roe uHGUNLTPaTHBHOE

b
3
£
3 Pewenve 06 Het LN 4 Raenenve, TpaHCnNaHTauMn ABYAONEBOE NOPAKEHUE NEUEHH
- MHAMBUAYANN3INPO- 6”,“”5",', (pasmep A®N)
g BaHHOM NOAXOAE K
5 Nevenmio l l A Y37l YETKO ONpeAeneHs,
g K TpaHCnNaHTaM UTEN conpenans
§ WopMa  nossiuen=__y b cenexTMBHbIA focTyn
g Hele l i
l f na et
- 4

[ ﬂ.plnuunliue‘mummnu) [ ABNALMA ] [ PE3EKUMA ][ ABNALMA ] [ TPAHCHI\ANTAUMR]

()

CUCTEMHOE NNEYEHWE

) (

onrt

I [

[

I

o)) [

>5 NET

>2.5T00A

i [
) (

>2 roga

) (

3 MECAUA

[ I I I
— ————— ' fi
HeocyuecTanma IOHWKEHHE CTaauM
Mepexoa WM HeypauHan POYROIS Heocyuiectenma
B aTanax neveHus 1 wam Hey 1
MNoarotoska —
HM3KONpHOpMTeT- T
HbIX METOAOB NP - -
= KNMHUYECKOR Papuoambonusaumn Ecnm T0 . win L
z XapaKTepucTiKke ¢ ("’::;: st
g oTcyTeTSHeM e
o npo6nem, CBA3AHHBIX C =
H nesenbio 1 2
g (soapacr, Peropadennt 2 g E
- 4 conyTcTeylowme (ycToitumsocTs K copadennby) EH
§ 3aGonesanus, . Mocne copadeHuta proiieiinay H g :
g npeanouTeHHR FUP — renatoyennionapubiit pak; OC — obuwee Pamyunpymat 138 —» g b
x # ROCTYIHOCTS cocTonHue; ADIN — a-Geronpotews; MKC3M — Mogens (AN > 400 r / mn 3 Ef
£ naLuena) KOHEYHOR CTaAuy 3a6onesanwn nevenw; TN — g £ 3
z nedenu; XIMNA — Mocne atesonuaymata ~ Gesauusyma6a -_% 5| 2
g neueHouHo# apTepuy; ONT — onTuManbHas Mocne pypeanyma6a - TpeMenuMymata z
nopAepXMBaloWan Tepanus; CPS — knaccudMKaUMa z
Yainaa - Meto (Child - Pugh Score); BCLC — -3 MoryT 6biTb paccMmo-
BapcenoHckan cucTemMa CTaAMPOBAHMA PaKa neveHn TpeHbl ansTepHa-
(Barcelona Clinic Liver Cancer) TMBHbIE NOCNEAD-
BaTeNBHOCTH, HO UX
noaTeepaeHa
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Figure. Barcelona Clinic Liver Cancer (BCLC) classification

[TpoTuBoOIyX0JI€BOE JIelicTBUE IMCILIATUHA O00Y-
CJIOBJIEHO OOpPA30BAHWEM MeEK- U BHYTPHUIIEIOYEUHBIX
koBasieHTHbIX cBsa3eil ¢ [IHK nyrem npsimoro B3ammo-
JIefiCTBUS € TYaHWHOM WJIM aJIEeHUHOM. Y POBEHb OTBe-
Ta OT BBEJEHUS IMCIJIATUHA TPU MPOTPECCUPYIOIIEN
craguu ['TIP Bapbupyer ot 14 10 42 %.

Huskue nospr mucmiatuna (CDDP) B kxom6una-
mun ¢ S-PTopypannioM — 3TO PEXUM, HOPH KOTO-
poM HeGousbinoe Koaumdecto mucmaatuaa (10 mr/m>2
B genb, aan 1—5) npeo6pasosbiBaer addertor 5-DY
(250 mr/M? B nenb, aau 1—5), Haxozsmwmiics mox He-
[PEPHIBHBIM BBE/IEHUEM.

[Tpu pesxume FAIT unrepdeponbl ycuanBaioT cBoe
MPOTUBOOIIYXOJIEBOE JIEHCTBUE, HAPSAMYIO UHIHOUPYS
npoJsineparnio oy xoJeBbIX KJEeTOK U KOCBEHHO BJIHSS
na anrmorenes [10].

O/iHUM U3 caMbIX PACHPOCTPAHEHHBIX MPEapaToB
st cucremuoro jedenns TP saBisiercs copadenu®.
OjiHaKo JieyeHue WCKJIIOYUTENbHO JIAHHBIM Ipenapa-
TOM WUMeeT HeyTelInTeJbHbIe TPOTHO3bI, U Me/InaHa
BBIKMBAEMOCTHU COCTaBJ/Iger oT 5,5 10 7,2 Mec. [8].

K xmuanmgecknm npenmymiectBam  XUITA  mosk-
HO OTHECTHU CJIEYIOIIMe YHKThI: BO3MOXKHOCTb IIPO-
Boauth XUITA manmenram kjaacca B mo mkane

Yainiga — Ilbio; nokaszaresn mkanabl Yaitnga — Ilbio
MPaKTUYECKH HE CHUKAIOTCS BCJIENCTBUE JI€UEHUS
XUIIA; XUIIA sBasiercst ropasdno 6osee ahdeKkTuB-
HOI METOAMKOIl /I IAlMEeHTOB C COCYJUCTOH MHBa-
sneit; XMIIA okasbpiBaeT MeHee CHUCTEMHOE JlefiCTBHE
Ha HEOMyXOJIeBble KJIEeTKH, JAeHCTBYys JoKaabHO. K He-
JIOCTaTKaM METOJUKU MOKHO OTHECTH TeXHUYEeCKIe
TPYJIHOCTH YCTAHOBKHU KaTeTepa C pe3epByapoM; KOH-
TPOJIbHBIE TIPUEMbBI /IS POBEPKH KATETEPOB; HeXKe-
JIaTeJIbHbIE SIBJIEHUS, CBS3aHHDbIE C MUTpallfell mopra,
JIICJIOKAIINell KaTeTepa; apTepuasibHast OKKJIIO3NUST; OK-
KJIIO3WST pe3epBYapHOll CUCTEMBI; TTOJAKOKHBIE TeMaTO-
Mbl uian uHdexmus [10].

B oTKpBITOM PAaHIOMUBMPOBAHHOM WHCCJEIOBAHUT
3-it aser N. Lyu et al. (2022) npoBomuics anains
u cpaBuenne jedenns XUITA ¢ copadenunbom [11].
B nepuoz ¢ mag 2017 1o maii 2020 r. nanuenTsbl 66111
CIy4aifHO pacripe/ieJieHbl Ha /[Be TPYTIBI B COOTHOIIIE-
nun 1 : 1 Ha rpynny aas aedenus XUIIA (n = 130)
u rpymnmy Jjedenust copadernéom (n = 132).

Ilepen navanom sevyenus B rpymnne XWITA maruen-
TaM OblJa TIPOBe/leHa GUOTICUST U KaTeTepu3alus apre-
pun. OJIUH UKJ BKIIOYa B ceOs 3 HeJlen, 1 KasK/Ibli
muka Beogmsiack cxema FOLFOX (okcammmmartun
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130 mr/m?, neiikosopun 200 Mr/M?, dropypaumn
400 mr/m?> u propyparma 2400 mr/m?). Beero 6puio
npoBefeHo 406 IUKJIOB JIEYEHHsI, B CPEAHEM — TpH
InKJa Ha manneHTta. CpeaHss NPOJOKUTENBHOCTD
tepanu cocraBuia 11 wemeawb. Ilpumepno y 13 %
HaInmeHToB Oblaa CHIDKeHa ngo3a pesknmMa FOLFOX,
a st 7 % JedeHue ObLIO TIPEPBAHO B CBSI3U C Jie-
KapCTBEHHOW TOKCUYHOCTBIO. OCHOBHBIM OCJIOKHEHU-
eM BO BpeMs MH(Y3UN OKCANUIIATHHA CTajla OCTpast
6oap B kuBote (y 40,6 % manmeHToB), KOTOPYIO Ky-
MIPOBAJIN ITyTeM CHUKEHUsI CKOPOCTH BBEIEHUS TIpe-
rmapara WJin CUMITOMatmdeckoil tepanmeii. Hu ogun
HAIMEHT He NPEKPATHJI JIeYeHIe 110 TTOBOAY MHQY3H-
OHHBIX OCJOKHeHuit. B 4,7 % caydaeB Habmomaanch
HEOCTPbI€ OCJIOXKHEHNsI, CBSI3aHHBIE C KATETEPOM.

CpenHssg TPOMOKUTETHHOCTD JIEUEHUS B TPYIITIE
Jgedenus: copadennbom cocraBuia 3,5 mec. CpenHsist
J03a npenapata cocrasusia 614,0 mr. Jleuenue 6bLio
npepBaHo y 93 % TaIMeHTOB MO0 PAa3JIHYHBIM IPU-
ypHaM. V3 HHUX TIO TOBOJy MPOrpeccHpoBaHUs GO-
JesHun — y 52,7 %, 1O TOBOJY HEKENTATETbHBIX
apdexros or npenapara — 19,4 %, 10 HOBOAY yXy/I-
HIeHUs TIeYeHOYHON (PyHKIMH 9,3 %, yXyauieHust
ECOG-PS — 6,2 %, 110 MOBO/Jy HErOTOBHOCTU MAIH-
eHTa K JiedeHuio — 5,4 %.

Mennana BpeMeHn HaOmoneHus B rpymme XIMITA
cocrapuia 17,1 mec., B Tpynne Jjevyenus copadeHu-
60M 19,8 Mec. Amanmu3 Tmokazan GoJsiee JIJIUTETb-
HYIO BbIKMBAeMOCTD MallleHToB, nosyyaBmmx XIIIA
(o6mas BeDKEBaeMocTh — 13,9 Mec.) IO CpaBHEHHUIO
¢ sedenneM copacdennbom (8,2 mec.). Meanana Bbi-
skuBaeMocTH 6e3 mporpeccupoBanus B rpymme XMITA
coctaBuja 7,8 Mec. B CPaBHEHHM C TUM Ke MOKasaTe-
JieM B TpyTire jevyenns copadennbom 4,3 Mec.

Takum o6pasoM, B JaHHOM HCCJIEOBAHUN METO/H-
xa XUIIA moxazama 6osiee AIUTESBHYIO OOIIYIO BBI-
SKUBAEMOCTD U BBIKMBAEMOCTb 6€3 TPOrpecCupOBaHUS
MAIMEeHTOB M0 CPaBHEHUIO ¢ Teparueil copadern6oM.

[TepBbie pa6orbr 10 usyuennto XUITA mpogeMon-
CTPUPOBAJIH, YTO METOANKA MPUBOJUT K PABHOMEPHOMY
pacIpe/ie/IeHIIo XUMHUOIIPENapaTa B KalJISIPHON CeTH
KaKk 06JACTH PACIOJIOKEHHS OMyXOJH, TaK U 30H pe-
TMOHAPHOTO METACTA3MPOBAHUS, OJHAKO MCCJIEIOBATEIIH
HY>K/JIANCh B YJIydIlIeHNW Pe3yJIbTaToB JeueHus. B cBs-
31 C 9THM HAYaJIM TOSIBJIATHCS Wen 0 KOMOUHAIMN BHY-
TPUAPTEPUATLHON W CHCTEMHON XUMHUOTEPAITHN.

B wmacrosmmii MOMEHT ecTb [aHHBIE O TOM,
yro XWIIA B couerannu c copadeHHOOM aaeT Ham-
6osiee 6JIATONIPUATHDBIE PE3YJIbTAThl, KOTOPbIE JIEMOH-
CTPUPYIOT PAa3JINUHble KJIMHWYECKUE WCCIEeOBAHNS.
B 2019 r. O6bui0 TPOBENEHO PAHAOMU3UPOBAHHOE
otkpeiToe uccaenosanne 3-ii dazpr M.K. He et al.,
B KOTOPOM MpUHAIN yvactue 247 nanumenrtos [12].
Hab6moaenune npoojauioch 10 mec. Ilarmentsr GbLin
cIydaiiHpIM 06pasoM paclpezieJieHbl B [[BE TPYIIIBL:
rpymmna, noayuamomas copadennt (n = 122), u rpyn-
na, noJydaiomas copadgenun6 B couerannu ¢ XMITA
(«Copadenn6 + XUIIA») (n = 125). Jleuerne GbLI0
pas/iesieH0 Ha 3-He/lesbHble IUKJIbI. IlarmenTsr obe-
ux rpymmn nosaydann copadern6 400 Mr mepopasbHO

JNBaXXAbl B siedb ¢ 1-ro mo 21-it penn, XUIIA mposo-
[T Kak/ble 3 HeJesn.

B rpynmne «Copadenn6 + XWUIIA» mynkimst Ge-
JIDEHHOI apTepuu U KaTeTepu3alus MTPOBOIUINCH
B MEPBBII JIeHb Kaxkaoro nukiaa. Pesxium XUITA 6bun
crepytomuM: okcamumtatua 80 mr/m2 (¢ 0-ro nmo 2-it
Jac 1mepBoro AHs), Jgeiikopopun 400 mMr/m? (2—3-ii yac
nepBoro aus), propypanmt 400 Mr/M? GosmocHo Ha 3-i
yac un 2400 mr/m? Gosee 48 yacos Ha 1-il u 2-ii jeHb.
[Tepen xasxkapiM HOBBIM TKJI0M XMWIIA mpoBoauiach
HOBas Karerepusanus. Ha ogHoro naiyenTa B cpeaneM
6bu10 4 nukaa XMITA. TIpogo/knTeibHOCTD JIeYeH s
copadenn6oM 6buia GoJibllle Y MAIIEHTOB B TIPYIIIE,
noayvaBumx copadern6é B couetanmn ¢ XUIIA, on-
HAKO /I03bI OB OMHAKOBBIMHU.

Mennana BBDKHUBAEMOCTH B TpyTIE  TallWeH-
ToB, moJyuaBimx copadenn6 ¢ XUIIA, cocraBuia
13,37 Mec., B oTiume OT TPYMIIBI, TOJYYABIINX TOJIb-
Ko copadenu6 (7,13 mec.).

Mennana BbDKUBaeMOCTH (€3 TIPOTPECCUPOBAHUS
B rpymre «Copadenn6 + XNUITA» cocrasura 7,03 mec.,
B TpymIe jevyeHus copadernéom — 2,6 mec.

Y 10 % or o6meii BbIGOPKH BO3HUK/IM HeGJaro-
NPUSTHBIE SBJEHUS OT JIeYeHUs, KOTOpble ObLIN
OPUMEPHO paBHbI B Kaxaoi us rpymmn (118 B rpym-
ne «Copadenn6 + XUIIA»> mw 109 B rpymnme
«Copadenu6»). Hebnaronpusrhbie sineHuss 3—4-if cre-
neHy ObLIN HanGoJsiee YaCcThIMU Yy TAIUEHTOB W3 T'PYI-
nbl «Copadenn6 + XUITA». Taxxke Obumi oTtMmeue-
HBI a0JIOMUHAJIbHBIE 60N y 34 TMAIMEeHTOB TPYIIILI
«Copadenun6 + XUWIIA», KoTOpBIE KYyNMHPOBATIHUCDH
CHIDKEHHEM CKOPOCTH WH(MY3UH WJIH TPeKpalieHneM
XUIIA. Yepes 30 maueil mocye mpeKpaiieHus: ncciery-
eMOTO JiedyeH!s ObLJIN 3aMeUYeHbl 3 CMEepPTH, CBSI3aHHDIE
C JIeYeHIeM U He3aBUCSIIIe OT IIPOIPECCUPOBAHMS 3a-
6oneparns (2 — B rpynme «Copadennt + XUITA»
u 1 — B rpynne «Copadennt») [8].

TakuM o6pasoM, JaHHOE WCCIEeOBAHWE MTOKA3ATI0
IpenMyIecTBa Tepaniu copadeHn6oM B KOMOHMHAIUH
¢ XUIIA B mokazaressix o61iell BbKUBAEMOCTH W BbI-
JKUBaeMocTu 6e3 MPOTPEeCCHPOBAHUS, a IPOIEHT He-
JKeJTaTeTbHBIX SBJACHUN OCTAJCS TMPUMEPHO PABHBIM
JUIsT 00enx TPYIIIL.

B uwnciao mccnemoBaHMil, MOCBSIIEHHBIX aHAIN3Y
addexTuBHOCTH 1 6€30IMACHOCTH KOMOMHUPOBAHHOIL
BHYTPUAPTEPUATbHON W CHCTEMHOW XUMHOTEPAIH,
BOIIJIO U OTKPBITOE PAHIOMU3MPOBAHHOE MYJbTHUIIEH-
tposoe nccaenosanne M. Tkeda et al. (2016), B KO-
TOPOM ObLIN TIPOBEJIEHBI OIlEHKA U CPaBHEHUE Jiede-
HUS TIAIMEHTOB TPU TOMOIHK Tperapara copadernt
n komOmHatmu copadennba ¢ XUIIA [13]. C uions
2011 o mexa6pp 2013 T. B WcCAeTOBAHWY MPUHSLIN
yuactue 108 mammeHTOB, KOTOpbIE CAydYallHbIM O6pa-
30M ObLIM pacmpezenensl mo asyM rpymmam (1 @ 2):
mepBas TpyIIa — TMaIlUeHThl, moJjyyaioime copade-
a6 (n = 42), BTOpas — WAIMEHTBHI, MOJTYyYAIONHE
copadern6 B coueranuun ¢ XUIIA ¢ nucrmarnHoM
(n = 66).

[Tarmentam o6enx rpymn Obll HAa3HAYEH COpa-
(bern6 mepopasbHo B mo3ze 400 Mr ;aBa pasa JeHb.
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[Tanmmentam rpymnmbl «Copadenné + XUITA» nucmia-
TUH BBOAWIKM B Jo3e 65 Mr/M> Ha IPOTSIKEHUH BCETo
IIUKJIA Yepe3 KaTeTep, YCTaHOBJIEHHBIN B COGCTBEHHYTO
JIEBYTO WJIU TIPABYIO MEYEHOUYHbIE aPTEPUH WU APYTYIO
MUTAIONIYIO apTepPUIo, HA MPOTSKeHUN 4—6 Heselb.

CpemHee KOJAWYECTBO BBEACHUN IUCIJIATHHA —
2 pasa, a cpeiHsd KOHIIEHTpAIMs IIpernapara cocTa-
Busa 222 wmr. VHTeHCHBHOCTD 03Bl copadennba —
488 Mr/meHb B Tpyline TOJyYalouiX TOJBKO copa-
deru6 n 540 mr/genp — B rpymme «Copadennt +
XUIIA». Co BpeMeHeM MHOTPeOGOBAJOCh CHUKEHUE
1036l copadernba Ha 49,2 u 63,4 % B mepBOl U BTO-
poii rpyrie cooTBeTCTBEHHO. /IS TalMeHTOB I'PYIIbI
«Copadennb» mnevyeHne B cpeHeM AMUI0Ch 86 mHelt
(amamazon — 6—449 gHeil), a y NMalMEHTOB IPYIIIbI
«Copadenn6 + XUIA» — 75 pueit (amanason —
4—881 nenn).

ITo uroram nccaegosanus B rpymnme «CopadeHn6»
n rpymme <«Copadenn6é + XUITA» ckoHuamoch
37 1 49 manmeHTOB COOTBETCTBEHHO. MeamaHa BbI-
JKMBAaeMOCTH cocTaBuyia 8,7 Mec. B Te€pBOH rpyrire
n 10,2 Mec. — BO BTOpOIi.

[IporpeccupoBanne I'TIP ormewanoch y 39 marm-
€HTOB TIepBOH rpynnel 1 y 61 mammeHnta BTOPOH rpyi-
IbI, a Cpe/iHee BPeMs MPOTPECCHPOBAHMS COCTABUJIO
2,8 u 3,1 Mec. B Ka/I0if TPYIIie COOTBETCTBEHHO.

He6maronpusrnble aBienus oT Jedenus (HeiATpo-
[MeHns1, JIeHKOLUTONEeHNsI, TUIIOreMOrJI00uHeMUs, TH-
MOHATPUEMU, TPOMOOIUTONEHNUS, TOIIHOTA) dYallle
BCTpeUaInch y TanueHToB Tpymmbl «Copadennt +
XUITIA». OpHako JaHHbIE HeyKeJaTeJbHbIe SBJIEHUS
He ObLIN CEPHE3HBIMU, W JIAHHAS TEPAINUS MOKET CUU-
TaTbCsI XOPOIIO TTEPEHOCUMOII.

C 9KOHOMHUYECKOU TOYKHM 3peHus JlaHHasi KOMOU-
Harust ¢ XMIIA B JjiedeHUM OTHOCUTENBHO BBITO/IHA
U COCTaBWJIAa TIPUMEPHO 2 ThIC. JOJIJIAPOB 3a TPOIle-
aypy [13].

Tak, wuccreoBaHne TOKA3aJ0 TMPEUMYIIECTBO
rpynmbl «Copadenné + XUITA»> mnepen rpymmoii
«Copadennb» B moxasarene o0mIell BbIKUBAEMOCTH.
BMmecTte ¢ 3TUM TIPOIIEHTHOE COOTHOIIEHUE CJIy4YaeB
nporpeccupoBanusi ['T[P B tpynme <«Copadenunt +
XUITA» npeBbICHIIO TIOYTH B 2 pa3a KOJUYECTBO CJY-
vaes B rpynme «Copadernts.

Takum oOpa3oM, MOKHO CKasaTh, 4YTO METOMMKA
XUIIA naet oTHOCHTENIHHO XOPOIIHNE Pe3yJbTaTbl BbI-
JKITBAEMOCTH TI0 CPAaBHEHMIO C KJACCHYECKUMU METO-
JlaMW CHCTeMHOWl XuMuoTepanuu. KoMmOmHMpOBaHME
MeTOAUK cucteMHOi xumuoTepanuu nu XMITA takske
UMeeT MPENMyTeCTBO B BbKHBAEMOCTH Tepe]] KIacCu-
YeCcKOil cCUCTeMHOII XuMuoTteparnueii. CBOIHbIE JaHHbIE
MPUBE/IEHHBIX UCCJE0BAHUI 3aKM0ueHbl B Tabsuiie 1.

Tabauua 1. CpasHenue pesyibTatoB ucciaepoBanuii XMITA
Table 1. Comparison of the results of the TACT studies

Lyu N. et al. [11]

CpaBraenne XNITA

¢ copadernboM
Comparison of TACI
and sorafenib

XUIIA / TACI
n =130

ABTOpBI Iless uccaenoBanust I'pynnsl nanuenTos PesyabraTnl
Authors Aim of the study Subject groups Results
OB — 13,9 mec.

BBII — 7,8 mec.
OS — 13.9 months
PFS — 7.8 months

Copadennt6 / Sorafenib
n =132

OB — 8,2 mec.
BBII — 4,3 mec.
OS — 8.2 months
PFS — 4.3 months

He M.K. et al. [12]

CpaBHenre KOMOUHAITAT
«Copadenn6 + XUITA»
¢ copadenu6om
Comparison of sorafenib
+ TACI combination
and sorafenib

Copadenut + XNITA
Sorafenib + TACI
n =125

OB — 13,37 mec.
BBII — 7,03 mec.
OS — 13.37 months
PFS — 7.03 months

Copadenu6 / Sorafenib
n =122

OB — 7,13 mec.
BBII — 2,6 mec.
OS — 7.13 months
PFS — 2.6 months

Ikeda M.,

Shimizu S., Sato T., et al. [13]

CpaBHenne KOMOUHAITAN
«Copadenn6 + XUITA»
¢ copadern6om
Comparison of sorafenib
+ TACI combination
and sorafenib

Copagenu6 + XMITA
Sorafenib + TACI
n = 66

OB — 10,2 mec.
IIporpeccupoBanue —

61 geur.

OS — 10.2 months
Progression — 61 patients

Copadennt6 / Sorafenib
n =42

OB — 8,7 mec.
[IporpeccupoBanue —

39 yeu.

BII — 2,8 mec.

OS — 8.7 months
Progression — 39 patients
PT — 2.8 months

Ipumeuanue: XUITA — xumuounpysus 6 newenounyio apmepuro;, OB — obwas evixusaemocmsv;, BBII — 6vixusaemocmo
6e3 npoepeccuposanus; BII — epems npozpeccuposanusl.
Note: TACI — transarterial chemoinfusion; OS — overall survival; PFS — progression-free survival; PT — progression time.
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Xumuosmobéoauzauus

neuenounoii apmepuu (X3IITA)

TpancaprepuaibHas XUMHOIMOOIU3AIINS SBJISIETCSI
CTAaH/JAPTHBIM METOJIOM JiedeHUs HeonepabesbHOl re-
MATOLELIIOJISPHOIT KapinHoMbl [ 14].

Xumuoamboauzauus neueHounoilt apmepuu

JeKaAPCmMEeHHO-HACLIUEHHBIMU MUKPOCcghepamu

(XOIMA-JIHM) u macaanas xumuo-

amboausauus (M-XIITA)

Meroanka XOIIA-IHM Brirouaer B cebst BBeje-
HUE B TIEYEHOUYHYIO apTepuio cgepruiyecKux MHUKpPO-
cep, BBIIEASIONNX JEKAPCTBEHHDBIE CPEJCTBA C MPO-
THBOOITYXOJIEBBIM areHToM [15].

TouHbIll pazMep MUKPOUYACTHUI] UTPAET PEIIAIONLyI0
poJib B addexTuBHOCTH AMOOMN3AIMU COCy/I0B. Tak,
CYIIECTBYIOT JIAHHBIE O TOM, YTO IS 3aKYTIOPKHU [IUCTAJb-
HBIX BETBEH IEYeHOYHOI apTepry ONTUMAJIbHBIN pa3Mep
Mukpocdep omkeH coctaBiasaTb 40—100 MM, a i aM-
60/TM3aIUH TPOKCUMAJIBHBIX BETBEH MEYeHOUHON apTepun
onTIMaIbHBIM padMepoM Gyaer 300 MM [16].

Opanm u3 npenmyniects XIITA-JIHM  asnser-
Cs CO3/laHUEe CPABHUTEIbHO OOJIBIION KOHIIEHTPAIUU
rpenapara B IpejiesiaX OIYXOJH C OTHOCUTETbHO HU3-
KOii cucteMHO¥ Kouientpaiueit, yem M-XIITA [17].
OjiHaKO m3-32 TOTO YTO TPOTHUBOOIYXOJIEBBIH areHt
MPOHUKAET W GJOKUPYET CUHYCOW/IbI, BODOTHYIO BEHY,
a Tak:Ke IeYeHOUYHbIe apTepuaTbHble MUKPOAHACTOMO-
3bl, UIIEMUS MOKET 3aTParuBaTh B TOM UYHCJE HEOIY-
XO0JIeBble OKpy’Katolue TKaHu. Tak, JeuyeHue MoKer
BbI3BATh MOBPesKieHue neuenu [14].

M-XOIIA 6bu1a paspaborana B 1980-e rompl, siB-
JISETCS CTAHAAPTOM JIeYeHHUS TPOMEKYTOYHOM CTa[iH
I'IP u ocraercst oguuM 13 HauboJjiee MIMPOKO IPH-
MEHSIEMbIX BHYTPHAPTEPHAIBHBIX METOAUK JI€YeHUS
[P [16, 18, 19]. [lannas mporeaypa TPOBOAUTCS
MyTeM BBeIEHUS MUKCTYPbI aMUPYOUIIMHA U JIUTTHO/IO0-
Jla JIs KOHIIEHTPAIMK TIperapara B Ipe/iesax OIryXo-
JU. ITO JOCTUTAETCS MPHU TOMOIIN JKEJTATHHOBON Ty6-
KU, KOTOPasi CO3/[ae€T OKKJIIO3UIO apTepHil, MUTAIOIINX
OTIyXOJIb, C TeJbI0 TPUBECTH K MH(MAPKTY W HEKPO3Y
onyxoseBbix TKaneil. M-X3ITA mupoko mnpumeHser-
Csl 1U3-32 BBICOKOI CTelleHu MPOHUKHOBEHUS 3MOOJIU-
YeCKUX areHTOB B KaIlMJLISIPbl U XOPOIIel CrocoGHO-
ctu x auddpysun [20].

OmHako #3-3a TKAHEBOTO KJWPEHCA U OYUCTKU
KPOBH Ipenapat MOKET JIETKO BBIBOJIUTHCS, He obe-
crednBast CTOWKOM ambomsarmu. K HemocTaTkam
TaKKe OTHOCSTCS BbBICOKUI PHUCK HEKeJATeTbHBIX
SABJIEHUI, TaKMX KaK JierouHast W 1epebpaibHasi dM-
60JTHsI, PEeAKINsl THIEPUYyBCTBUTETHHOCTH, a TaKiKe
JIEKOMIIEHCAIINSl XPOHUUYECKOH TeYeHOYHOH HeI0cTa-
tounoctu [16, 19]. Macasgnas cycrneHsusi nomnagaer
KaK B OMyXOJIEBYIO, TaK U B 3/I0poBble TKaHu. OHAKO
MBIIIIEYHBIN CJION apTepuii He TOPa’KeHHOH OIMyXO0JIbIo
TKaHU BBIBOJUT MAaCJSHBIN Ipenapar, a OIryXoJieBble,
He MMeoNIe MBIIEYHOTO affapaTta COCY/Abl JIJTUTEh-
HO 33/IEPKUBAIOT XUMUOIMOO0IM3aT B omyxouu [21].

C npob6aemoii adppextuBHOCTH MeToANKT M-XIITA
B CpPaBHEHUU C JApyruMu Meroaukamu tepamuu ['T[P
cBg3aH psij uccaenoBanuii. Tak, n1o106H0i 1€/ OBLIO

HOCBAIIEHO PaHJAOMU3UPOBAHHOE HCCJeJoBaHue 3-ii
daser Q.J. Li et al. (2022), tie 6T NpoBeIeH aHATINS
u cpaBHenne 3G@eKTUBHOCTH BHYTpHAPTEPHAIbHbBIX Me-
toguk M-XIITA u XUIIA [22]. C okrsa6ps 2016 1o Ho-
s6pb 2018 1. 6b1 OTOOpaHbI 315 MAIMEHTOB, KOTOPbIE
CITyYaiiHBIM 00pa3oM ObLIH pacTpe/iesieHbl Ha TPYIIIBI
«X3IA» (n = 156) n «XUIIA» (n = 159). Bocemb
nanuentoB u3 rpymubl «XWIIA» nepeuun B rpymiy
«X3ITA», B TO BpeMs Kak u3 rpymnbl «XIITA» 20 ye-
JioBek nepeuwtu B rpymry «XITA».

s xuMnosm6onusanun  GbLIO  UCIIOJH30BAHO
50 Mr sammpy6urmHa 1 50 MT Jo6amIaTHHA B CMECH C JIN-
nrozoaoM. Jlanee sMOOIM3AINIO OCYIIECTBJISIIM C BBe-
JIEHNeM YaCTHI[ MOJMBUHIVIOBOTO crupTa. [Ipm atom 1m-
kbl XIITA noBropsines Kask/pie 6 Helemb.

s mpoBenenust XMITA Gbliu UCTOJIB30BAHBI OK-
camumaarua 130 mMr/mM? ¢ 0-ro mo 2-if wac B TepBbIil
nenb, JeitkoBopnH 400 Mr/M2 co 2-To mo 3-i wac
B 1epBbliil gedb u Gropypamua 400 mMr/M? HempepbiB-
HO Ha 3-if yac B mepBbIil geHb, 400 Mr/M> B TeueHue
24 yacos. Iukabsr XUITA noBropstim Kaskjble 3 He-
neaun 10 6 IIKJI0B.

Memnana o6muiell  BBIKMBAEMOCTH B TpYyIIe
«XUITA» cocraBumia 23,1 mec., uyTo GOJIbIlle B CpaBHe-
Huu ¢ rpynmoit «XOIIA» (16,1 mec.). Meanana BbIKI-
BaeMocTH 6e3 MmporpeccupoBanust coctasuma 17,9 mec.
B rpymnme «XWITA» u 10,4 mec. B rpynne «X3IITA».
Yacrora TOBBIMIEHUST TOKa3aTeJeill acrmapTaraMiuHO-
TpaHcdepasbl, araHMHaMUHOTpaHcdepas3bl U THIIEp-
OMIMPYOMHEMUN PETUCTPUPOBAJIACL Yallle B TPYIIIIe
«XDIIA». Bomu B xuBoTe 6blIn HanbGojee YaACTHIM
HeOTarONpPUATHBIM siBeHHeM B rpynme <«XMITA»
(37 naumenton). ¥V 12 mauuentos rpymibl « X ITA»
CIYYHJIOCh CMellleHrne KaTeTepa; y 4 TaIlMeHTOB JlaH-
HOIl TPYNIIBI HAGJIOAANNCDH JKeJy/OYHble S3BbI, MPHU-
YeM y OJIHOTO U3 TIAIIMEHTOB OTKPBLIOCH JKENTyJT0YHO-
KuleyHoe KposoreueHue. B rpymnne «XUITA» 16 %
MAI[MEHTOB TTOJTYYHJIN CHIKEHUE TO3bI OKCATUTIIATHHA
n3-3a creruduyeckux 6oseil B SKUBOTE.

TakuM o6pazoM, B paMKaxX JaHHOTO WCCJIe0Ba-
nusg XUIIA nokasana Han6osee BbICOKUI ITOKa3aTeslb
oO01eil BBKUBAEMOCTH U BBDKHBaeMOCTH 6e3 Mpo-
IpeccupoBaHus MO CpaBHEHUIO ¢ Tpynmnoil «XIITA».
Bmecre ¢ TeM HeskesaTesNbHDBIE SBIEHUS B BHE a010-
MHIHAJIbHBIX 60Jiell cTaan HanboJiee YacTbIMK B IPYIIIE
«XUIIA>.

BosmosxHOCTh  a(ppeKTUBHO KOMOUHUPOBATH BHY-
Tpuaprepuanbubie Metoguku Tepanmmn ['TIP takske ax-
TUBHO H3yyasach HcciefoBaressMu. Tax, B paHIoMu-
supoBanHoM mccaenosanun B. Li et al. (2021) Gpuia
nzyuena addexruBaocts M-XIIIA B komMOuHAIIIN
¢ xuMuonH(y3ueil B e4eHOUHYIO apTePHIo B CPABHEHUN
¢ M-XO3IIA 6e3 xumuonrdysun [23]. Beero B uccmeso-
BaHMe ObUTN BKJIIOUEHBI 83 MaIfleHTa, KOTOphble CIydaii-
HBIM 06pa3oM ObLIM pasjiesienbl Ha Tpynibl « M-XIOIIA»
(n = 42) n «<M-X3IIA + XUITIA» (n = 41).

ITporeaypa M-XIITA Brimoudana B cebst 30 Mr/m?
srmpyGutmHa, 200 Mr/M? KapOoIUIaTiHa 1 4 MT/M> MUTO-
munuaa C B eMecu ¢ 2—5 Mt jinnojodia. Ilocie atoro
B IleJIeBYI0 apTepuio BBoauan 20 MJI TOTOJHUTETHHOTO
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JIUNUOJZ0JA 10 CTa3a KPOBOTOKA B apTepuu, IMUTAIO-
meit omyxoJib. [loBropable ceancsr XIIIA mpoBoanan
C MHTEPBAJIOM B 4 He/esu.

Xummnoam6osmzarms B rpyte « M-XIITA + XUITA»
npoBomiach 30 Mr/M? anUpyOUIIMHA ¢ 2—5 MJI JINIINHO-
JI071a, 3aTeM BBOJWJICS JUIHoA0 6e3 cMecu. /lasee B Ie-
JIEBYIO apTepuio ycTaHaBiuBasicd Katerep aag XUITA
pexxnvma FOLFOX: undysus 85 mr/M? OKcaIuLiaTi-
Ha 2 yaca, undysus 400 mMr/m? smelikoBopuHa 2 yaca,
400 mr/M? 5-DY 6omiocHo u 2400 Mr/M? HETpepBIBHON
nndysnuu B Tedenue 48 yacos (Bbicokas po3a 5-DY,
noaydaan 24 manmenta, ¢ asrycra 2017 mo HOsS6pD
2018 r.) mam 1200 wmr/m? HempepbiBHOW HHY3UHN
B Teuenne 23 uwacoB (Huskme 103b1 5-DY, nmosgyyanu
17 nauuenTos, ¢ gexa6ps 2018 mo mionn 2019 r.).

[Mporiexypa M-X3IIA + XUIIA mpoBoauiach
Kax/iple 4 HeJeJn.

Cpennuii nepuoji Hab0ieHust coctaBu 27,6 mec.
(M-X9ITA — 47,8 mec., M-XOIIA + XUIIA —
19,6 Mec.). OOmag BbDKUBAEMOCTb COCTaBUJIA
13,5 mec. B tpynne «M-X3OIIA» u 6blta HensBecTHA
B rpymne «M-X9IIA + XUITA». Meauana BbLKU-
BAaeMOCTH /IO IIPOrpeccrpoBaHusl cocTaBuiaa 9,2 Mmec.
B rpynne «M-X3IIA» u 6bra HeZOCTyHA K aHAJIHU-
3y aqs rpynnbsl «M-X3IITA + XUITA». Beisicuuiocn,
yto B rpymme «M-X3IITA + XUITA» koHBEPCHOHHYIO
pesexiuio moayduan 48,8 % IMalMeHTOB, B TO BpeMs
Kak gyt rpynbl «M-X9IIA» aToT mokasartesb cocTa-
BuJa Bcero 9,5 %.

TakuM oOpaszoM, B Tpeferax JaHHOTO HUCCJIEI0-
BaHUSI MOKHO C/IeJIaThb BBIBOJ O TOM, 4YTO KOMOWHU-
POBAaHHAS Tepamnusl TO3BOJUIA TOJYYNTh KOHBEPCH-
OHHYIO PE3€KIIMIO IeYeHN B 3HAYUTEJNbHO OOJIbIei
crernenn, Heskean M-XOIIA.

OntuMasibHble Kputepur BbiOopa Meskay M-XIITA
n XIIITA-JTHM HescHBI 10 KOHIIA, TMOITOMY B HACTOSI-
Iiee BpeMsI CYIECTBYET OTHOCHTEJIBbHO OOJIbIIOe KOJH-
YeCTBO MCCIEOBAHUIL, B KOTOPBIX TPOBOJUTCS AHAJN3
n cpaBuenue adgdexruBoctn XITA-JIHM ¢ M-X3IITA
[14]. Tak, corsacHO MyJBTHIIEHTPOBOMY IIPOCHEKTHB-
HOMY PaH/OMU3UPOBAHHOMY KOHTPOJHMPYEMOMY HC-
caeposanmio M. Tkeda et al. (2022) 6br10 IpOBEREHO
cpaBaenne adpdexrunoctTn XIIMA-THM n M-X3IITA
y maimeHToB ¢ HeorepaOeabHbiM [TIP [14]. Bcee uccre-
nyembie (199 mareHToB) GbUTH CTYYalHBIM 06PAa3OM
paszaesiennst Ha ase rpymibt (1 1): moryvasmme XIITA-
JIHM (n = 98) u momyuasume M-XOIIA (n = 101).
XIITA-JIHM mpoBoamiach ¢ WCHOIB30BAHUEM MUKPO-
cep, HachleHHbIX armpyounuaoM (75 Mr), cMemraH-
HBIM C HEMOHHBIM KOHTPACTHBIM BENIECTBOM. DBbimm
uctiosibzoBanbl yactuilbl 100—300 MM, He 6osee NBYX
BBeZieHnil 3a oamH ceaHc XIIIA. MakcumanbHast 103a
MUPYOUIMHA cocTaBsiia He 6osiee 150 Mr 3a ceaHc.

[Tporemypa XIIIA mpormia ya4Ho B 06eUX TPyII-
nax. Konmenrparus asnupy6uiinia 6blia IPUMEPHO
OfMHAKOBON B oGeux rpymmax (22,5 mr — B rpymn-
ne «X3IIA-JIHM», 25 mr — B rpymie «M-X3IIA»).
Cemp marmeHToB u3 rpynnbl «XIIIA-JIHM» mosy-
YIJIN JIONOJIHUTEIbHbIe MUKPOC(depbl, HEHACBIIEHHbIE
MperapaTom.

Uepes MecsI| TI0C/e JieYeHUsT POBEJU OIIEHKY OT-
Bera onyxosu nocpegcrsom KT u MPT. Cornacuo
pe3yJibTataM 4Yepe3 Mecsill YPOBEHb OTBETA OIIyXO-
au coctaBut 35,7 % y mainueHToB rpymibl « XIITA-
JIHM» u 84,2 % y maimentoB rpymmbl «M-XITTA»,
a yepes Tpu Mecsiiia — 27,6 u 75,2 % COOTBETCTBEHHO.

HesxenatenbHble sIBJIEHUsSI, CBsS3aHHbIE C IIOCTIM-
GOJM3aMOHHBIM ~ CHHAPOMOM  (JIMXOpajKa, yTOM-
JISIEMOCTDB, TOIIHOTA, 60U B JKUBOTE, MOBbIIIEHUE
(bepMeHTOB TIeueHn), HaGIIOAANNCh Yame B TPYIIe
«M-X3IIA»: noreps ammernta — 28,7 % B rpyiie
«M-X3TIA», 12,2 % — B rpymne «X3IIA-THM»;
6o B skumBore — 23,8 % B rpymme «M-X3IIA»,
8,2 % B rpymnne «X3IIA-JIHM»; runoanbOymune-
Mug — 69,4 u 4,4 % COOTBETCTBEHHO; IIOBBIIICHHE
acrmapraTaMIHHOTpaHchepasb 81,2 u 35,7 % co-
OTBETCTBEHHO; IOBbINIEHNE AJaHMHAMIHOTpaHCchepa-
3b1 — 77,2 1 35,7 % COOTBETCTBEHHO.

Takum  o6pasom, M-XOIIIA mokazama cebs
Kak Hambosee 3(deKTHBHAS METOINKA — B paMKax
uccJe[oBanust HabJonaeTcst 60Jee BbICOKHIT YPOBEHD
orsera onyxonu. Oanako B rpynne «M-X9ITA» ne-
JKeJlaTeJIbHble SIBJIEHUST B BUJE TTOCTAMOOIN3AINOHHO-
TO CHUHIpPOMA HaOMIOJATNCh 3HAYUTENBHO dallle, 4eM
B rpymre «X3IITA-THM».

Bonpoc o cpaBrennn metoank XIIIA nmen mecto
u B padore Q. Shi et al. (2022). PerpocnexruBHoe
HCCeIOBaHNE TPOBOIUIOCH € TIEJNbI0 OIEHKH KJIHU-
HuvyeckuXx pesysabratoB M-XIITA u X3ITA-JIHM
[24]. Bwsibopka Bkjouasa B ceb6sa 312 maiueHToB
(140 manmenrtos B rpymme «XIIIA-JTHM», 172 ma-
muenTa B rpymmne «M-XOITA»). Ipymmsl cpaBHUBa-
Juch 1o Kpurepusim o6mieii  BbikuBaemoct (OB),
BbKUBaeMocTn Ges mporpeccuposanus (BBIT). Tak,
mo pesyJbTaTaM aHanau3da rnokasareab BBII B rpym-
e «X3ITA-JIHM» cocrasua 11,5 mec. nmporus 9 mec.
B rpynne «M-X3ITA», a nokazarenr OB B rpymnme
«XIIIA-JIHM» coctaBun 24 mec. mpotuB 19,2 mec.
B rpymie «M-X3TTA».

Takum 0o6pa3oM, aHaIN3 METOANK MO KPUTEPUSM
BbIKUBaeMoCcT Iokasaa, uro XIIITA-JIHM wMosxker
6bITb 3(pHEeKTUBHON METOAWKON AJIS JeUueHHs HeoTlle-
pa6eabroro TTIP (ta6a. 2).

PaZII/IOE)M6OJII/I3aI.[I/Iﬂ

Ilox pagmosmbomsamueii (PD) meyeHouHoll ap-
TEPUU TIO/[PA3yMeBAeTCs BBEJCHHE PAJIMOAKTUBHBIX
MuKpocdep B apTepUIo, MUTAIONLYIO OIYX0JIb, JJIS T0-
caenyioiiero ee obayuenus [25]. Tak, B orimuune ot Me-
TOJIOB XUMHOIMOOJIU3AINH, B OCHOBE KOTOPBIX JIEKUT
UIIEMUST BCJIEICTBUE OKKJIO3MH COCYZIOB M JIOCTAaBKa
XUMUOIPENApaToB, MPU PAAU0IMOONU3ANUN  KITIO-
4YeByIO0 POJIb B IIPOTUBOOIYXO0JIE€BOH 3 dexTuBHOCTH
UTPAeT CeNeKTUBHOEe OO6JydeHne OIyXOJeBbIX Kile-
TOK TIPU TMOMOIIM HM30TONMOB. TakKe MUKPOYACTHIIBI
JUI paZinodMO0IH3AIKE  UMEIOT TOPa3J0 MeHbIINi
JIMaMeTp 10 CPaBHEHUIO ¢ MUKpocdepaMu, HCIOJb-
gyormumucs npu XIIIA, 35 MKM B CpaBHEHUH
¢ 300 MKM.
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Tabauua 2. Cpasuennie pe3ybTatoB uccaenoBannit XOIIA
Table 2. Comparison of the results of TACE studies

Li Q.J. et al. [22]

CpaBHeHHe METO/NK
M-X39IIA n XUITA
Comparison of cTACE
and TACI

ABTOpPBI Ilens uccaenoBanust I'pynmbi maueHTOB Pe3syabTaThl
Authors Aim of the study Subject groups Results
OB — 16,1 mec.

M-XDIIA / ¢cTACE
n =156

BBII — 10,4 mec.
OS — 16.1 months
PFES — 10.4 months

XUIIA / TACI
n =159

OB — 23,1 mec.
BBII — 17,9 mec.
OS — 23.1 months
PFS — 17.9 months

Li B. et al. [23]

CpaBHeHne KOMOGHHAIN
M-X3IIA + XUITA

n M-X9IIA
Comparison

of cTACE + TACI

and cTACE

M-X3IIA + XUIIA
¢TACE + TACI
n =41

OB — HeusBecTHa

BBII — nHemsBecTHa
Kousepcuonuas pesexrust — 48,8 %
OS — unknown

PFS — unknown

Conversion resection — 48.8 %

M-X3IIA / ¢cTACE
n =42

OB — 13,5 mec.

BBII — 9,2 mec.

KonsepcuonHast pesexiuss — 9,5 %
OS — 13.5 months

PFS — 9.2 months

Conversion resection — 9.5 %

Ikeda M. et al. [14]

CpaBHeHUE METOUK
M-X3IIA u X3IIA-THM
Comparison of cTACE
and debTACE

XIIIA-JTHM
debTACE
n =98

YposeHb oTBeTa OILyXOJIU:
yepes 1 mec. — 35,7 %
yepes 3 mec. — 27,6 %.
HeskestatenbHbie siBICHUS:
norepst ammerura — 1,2 %
6osnt B xxuBote — 8,2 %
runoanpOymMmuHemuss — 4,4 %
Tumor response rate:

after 1 months — 35.7 %
after 3 months — 27.6 %
Adverse events:

loss of appetite — 1.2 %
abdominal pain — 8.2 %
hypoalbuminemia — 4.4 %

M-X3IIA / ¢cTACE
n =101

YpoBeHb OTBETA OIYXOJIU:
uyepe3 1 mec. — 84,2 %
uyepes 3 mec. — 75,2 %.
HeskenatenbHble sIBIE€HUS:
noreps anmeruta — 28,7 %
6011 B sxuBote — 23,8 %
runoanbbymunemus — 69,8 %
Tumor response rate:

after 1 months — 84.2 %
after 3 months — 75.2 %
Adverse events:

loss of appetite — 28.7 %
abdominal pain — 23.8 %
hypoalbuminemia — 69.8 %

Shi Q. et al. [24]

CpaBHeHHE METOJINK
M-XO3IIA u X3ITIA-JIHM
Comparison of cTACE
and debTACE

XIOIIA-JIHM
debTACE
n = 140

OB — 24 mec.

BBII — 11,5 mec.
OS — 24 months
PFES — 11.5 months

M-X3IIA / ¢cTACE
n=172

OB — 19,2 mec.
BBII — 9 mec.

OS — 19.2 months
PFES — 9 months

IIpumeuanue: M-XIIIA — macasnas xumuosmbosusayus newenounou apmepuu; XHIIA — xumuounpysus 6 neueHounyo
apmepuro; XIIA-THM — xumuodmM001U3aUUsL JEKAPCMEEHHO-HACOIUEeHHbIMU MuKpochepamnu; OB — 06was 6vlKUEAeMOCIb;
BBII — svukusaemocmy 6e3 npozpeccuposanus.

Note: cTACE — conventional transarterial chemoembolization;, TACI — transarterial chemoinfusion; debTACE — drug-

eluting-beads-TACE; OS — overall survival; PFS — progression-free survival.
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Kak mpaBuio, mis paanosMOoJn3aiui UCIo b3y -
10T penapat uTrpuii-90 (Y ), KoTopblil ABISETCS HC-
TOYHMKOM BBICOKOW SHEPTUU C KOPOTKUMHU TIEPUOJIOM
nomypacmaga (64,1 waca) m OCTAaTOYHBIM TPOGETOM
JUis npoHuKHOBeHUs B TKanu (2,5 mm). Ilpu srtom
nojo0Has JyIMHA TpoGera MO3BOJISET CHU3UTH Paji-
alMOHHYI0 HArpy3Ky Ha TKanu [26]. Mexanusm nei-
cTBUst MUKpocdep s PO 3akiodaeTcs B TeHepalun
CBOOOJIHBIX PAUKAJIOB 3a CYET HWOHU3AIMH MOJIe-
KyJ BoAbl. Tak, cBOGOMHDBIE PAIMKAILI HEOOPATUMO
Hapymaior ctpykrypy JHK u BbI3bBaiorT amonrtos
OIMyXOJIEBBIX KJETOK. B TeueHwme ABYX Hejie b TOCTE
uHbeknuu 6osee 95 % pagualuy IPOXOJUT B TKaHH,
KOTOPBIE OKPYKAIOT COCY/IbI, SMOOJN3UPOBAHHBIE MU-
KpovacTtuiiamu [235].

K matocaMm gaHHON METOAUKNA MOKHO OTHECTH MU-
HUMAJbHBIN  TTOCTAMOOJU3AIMOHHBIN  CUHIPOM, JI0-
CTaBKY BBICOKHX [103 pajuanuu 6e3 OTHOCUTEJHLHOTO
MPUYMHEHNS BpPe/a 3/I0POBOI MapeHxume mederu [25,
27]. OauH U3 HeOCTATKOB METOJIMKNU — BBICOKAsI CTO-
uMocTh mporeaypsr [28].

Naydennto (pakTopoB, BJIUSAIONNX HA BBIKUBA-
emocth manueHToB ¢ '[P, 6bun mocBsiineHn psin wuc-
crenoBanmii. OHA U3 TaKUX pabOT — WCCIe[OBAHIE
F. Kolligs et al. (2023), B xoTOpOM ObLIH NpOaHa-
qusupoBaHbl 422 manwmenTta ¢ 'K, momyuaBmmx je-
yenne PO mukpochepamn Y B mepuop ¢ sHBaps
2015 no gexka6bpnb 2017 r. [29]. Cpennee Bpemsi Ha-
o6monenust cocrapuio 11,1 Mec., a cpeaHuii Bospacrt
nanneHToB — 67 seT. B pesysbrare cTaTnCTHYECKOTO
aHaJM3a BBISICHIIIOCH, YTO MeanaHa o0Iell BbIKUBae-
moctu tipu jevernnn [TIP cocrasuia 16,5 mec., a Bpe-
M 6e3 mporpeccupoBanust — 6,1 mec. Beero 36,7 %
MAIMEeHTOB UCTBITATH OJJHO WJIH HECKOJbKO HeXKesa-
TeNTbHBIX stBAeHnN. OCHOBBIBAsICb HA OTHOCHUTEIHHO
XOPOIIMX JIAHHBIX BbIKUBAEMOCTH U JIOJIU HEXKeJa-
TEJbHBIX SIBJIEHWI B paMKaX JaHHOTO HCCJIe0BAHMS,
MOJKHO c/leJIaTh BBIBOJ, 4yTo PO saBisercs addexTns-
HOIl MeToauKkoil seuenus I'TIP.

[l BBISICHEHWST  TPOJIOJIKUTENBbHOCTH — OTBETA
U YacTOThl OOBEKTHBHBIX OTBETOB CPEIH MAllNEeHTOB
¢ onuHouHbIM HeorepabesnbubiM TP 6blio mposese-
HO MYJbTHUIIEHTPOBOE OJMHOYHOE PETPOCHEKTHBHOE
nceaenosanme [30]. B mccaemoBanme ObLIN BKJIIOYE-
Hbl 162 marmeHTa, MOJYYaBIIMX PaAAHOIMOOIU3AIINIO
crekssiHabIME MuKpocdepamu TheraSphere ¢ staBapst
2014 no pexa6pp 2017 r. B pesyabrarte crarucruye-
CKOTO aHAJIN3a JydYllas U TOATBEP:KIEHHAS YacToTa
00BEKTUBHOTO OTBeTa cocraBuia 88 u 72 % cOOTBeET-
ctBeHHO. CpesnHee BpeMs [OCTIDKEHUS HAWTYYIero
MOJITBEPSKIEHHOTO OTBeTa coctaBuio 3,9 mec. Cpezree
BpeMs TpoJoJsKuTeabHOCTH oTBeta — 11,8 Mec.
OOGImast BbIKMBAEMOCTb U3 Bcell BBIOOPKH 3a 24 Mec.
cocraBmiaa 94,8 %, 3a 36 mec. — 86,6 %. Tak, Ha-
6JiolaeMble  TIOKA3aTeJn  MO3BOJISIIOT  TIPETOaraTh,
YTO OMYXOJW XOPOIIO PEarupyoT Ha pagnosaMO0Jn3a-
1uio urTprueM-90.

[l cpaBHeHUs 9PeKTUBHOCTH U 6e30MaCHOCTH
Metoauk XIIIA u PO E. Dhondt et al. (2022) nposesmn
MPOCTIEKTHBHOE OJHOIIEHTPOBOE PAHIOMU3MPOBAHHOE

KoHTpospyeMoe ucciaepoBanne [31]. C cenrséps
2011 no mapt 2018 r. 6buin o6caeoBaHbl 487 naiu-
€HTOB, U 72 U3 HUX ObLIU BKJIOYEHDI B HCCJIEOBAHUE.
N3 o6uieit BbiGOpKU 38 mamreHToB ObLIN BKJIIOYEHbI
B rpymmy paguosmbonusaiyuu («PI») u 34 uvenose-
ka — B rpymny «XIIIA-JIHM». Illectp marmenToB
u3 rpynmbl PO He mponuim HazHayeHHOe JieYeHHUe.

XIOITA-JTHM BBIOJMHSIACH TIPU TTOMOIINA MUKPO-
cep pasmepamu 100—300 mxMm, 300—500 MM ¢ uc-
MOJIb30BAHUEM JIOKCOPYOUITMHA. MOHUTOPHHT —aHa-
Jin3a KPOBM IIPOBOJMJICS dYepe3 [Be HeJesJu Mocse
Ka)X/IOTO JIeYeHUs U 4epe3 TPU MecsIa B JaJbHelTeM.
MPT wnmu KT meuenu mpoBOAMINCH C TPEXMECTUYHBIM
WHTEPBAIOM. 3a yYacTHUKaMu HabJofagn 2 Toja.
Cpeanee BpeMs NPOrPeCCUPOBAHUS OIYXOJH COCTa-
Buno 17,1 mec. B rpymme «P3» u 9,5 mec. B rpym-
ne «X3IIA-JIHM», npuyem ananus noarpytibs TP
co cramueii B mo BCLC mokasan MeamaHHOe BpeMst
nporpeccupoBanus 12,8 mec. B rpymie «P9» 1 9,6 mec.
B rpyune «X9IIA-JIHM». Ilocneonepanuontoe Jie-
yeHne mpoxoaua 41 % ydacTHUKOB B rpyimie «PI»
u 53 % narueHTtoB B rpyime « XIITA-THM ».

HexemnarenpHble siBjleHUS 3-i1 CTeNeHN 1 BbIIE Ha-
6uonamick y 39 % manueHtoB rpymibl «PIs» uy 53 %
B rpytie «XIITA-THM». B Teuenue 6 mec. mocse 1o-
CJIeJTHETO JledeHnst oTMedeHo 6 cmepreii (5 — B rpym-
e «X3IIA-JIHM» u 1 — B rpynne «P9»).

Metaanaqm3  UcCCAeOBAaHUI,  HAPaBIEHHBIX
Ha cpaBHeHue 3PPEKTUBHOCTU 1 GE30TTACHOCTH METO-
guk XIIIA u PO [32], Brarouan B cebs 17 mccieno-
BaHWI, B KOTOPBIX MPUHSIN ydyacTue 2465 mannueHTos.
JIBeHAIIATD MCCAeIOBAHWE ObLIN PETPOCITEKTUBHBIMI
KOTOPTHBIMHU, OJIHO — PaHJIOMU3UPOBAHHBIM U YeTbI-
pe — TIPOCTIEKTHBHBIMU KOTOPTHBIMU. Pak TieueHn cra-
g B o kimaccudukarnuun BCLC 6but caMmbiM pactipo-
crpaneHHbIM (42,8 %), BTOPO# 1O pacmpoCTPAHEHHOCTH
crasa craaug A (30,3 %), craqust C cocrasuna 29,0 %.

B 8 u3 17 nccaenoBannii nposoamiace M-X3IIIA,
B nisity ucesenoBanusix — XIITA-JIHM, u B Tpex uc-
CIeTOBAHMSAX UCIIOTH30BaI 06e MeTOAuKU. B omHOM
uccsefoBanny npuMensin DSM — Mukpocdepsl, co-
CTOSIIE U3 THIPOJN30BAHHOTO KpaxMasa.

B acnexre oOrieii BBDKMBAEMOCTH MEXKIY METO/U-
kamu XOIIA u PO me 6blno HalifieHO 3HAYNTETHHBIX
ormunii. OJHAKO B [BYX HCCJEJOBAHUAX II0Ka3a-
TEJb BPEMEHW JI0 MPOTPECCUPOBAHUS ObLT 3HAUNTEb-
HO Bbilie B Tpynne «P3O», weM B rpynne «XIITA»
(17,5 1 9,8 Mec. COOTBETCTBEHHO).

NupuBuayanbublii MeTaaHaan3 BrJaodan 311 ma-
nuentos. B rpynny «XO9IIA» Bouwmu 143 nanuenta
n 168 uenoBek cocrosnu B rpymie «PI». Koroprabre
XapaKTEePUCTUKN CYNIECTBEHHO He OTJNYAJINCh B 00e-
UX TpyNIax, HO MPONOPLUSI NAIlMEeHTOB CO CTa/u-
eit A mo BCLC 6buia Gombiie B Tpymie «XIITAs.
Anasn3 nokasaress o6uiell BbIXKUBAeMOCTH He II0Ka-
3aJT CyTIECTBEHHDBIX PAa3IUYMil MEXAY ABYMS TpyIa-
mu. HesxesatesnbHble SIBJIE€HUS 110 JAHHBIM PA3JIUYHBIX
uccaenosannit Habmopamucs y 10—73 % marumeHToB
¢ XOTIIA u y 10—44 % narnmentoB ¢ P9I, npuueM va-
CTOTA OCJNOKHEHUN 3—4-i cremeHn Oblia MPUMEPHO
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Tab6auua 3. CpaBHeHne pe3yJIbTaToB UCCIeA0BaHMiA PO
Table 3. Comparison of the results of RE studies

Ileas uccegoBanus
Aim of the study

ABTOpBI
Authors

MAIHEHTOB
Subject groups

Ly PeayabraThi

Results

Wsyuenne dpaxrtopos,
BJIMSIIONIMX HAa BBIXKMBAEMOCTD
nocse P39

Study of factors influencing
survival after RE

Kolligs F. et al.
[29]

n =422

OB — 16,5 mec.
BBII — 6,1 mec.
HI — 36,7 %

OS — 16.5 months
PFS — 6.1 months
AE — 36.7 %

Nsyuenne PI kak crocoba
Jedennst Heorepabeabnoro '[P
Study of RE as a treatment
option for inoperable HCC

Salem R. et al.
[30]

n =162

OB:

24 mec. — 94,8 %

36 mec. — 86,6 %

Cpennee BpeMs TIPOJIOJIKUTEIBHOCTH
orBera — 11,8 mec.

OS:

24 months — 94.8 %

36 months — 86.6 %

Average response time — 11.8 months

CpaBHeHI/Ie METOJUK

Dhondt E. et al. |X3IIA-JIHM u PD

XIITIA-JTHM
debTACE
n=234

Cpe/Hee BpeMsi IPOrPECCUPOBAHUS —
9,5 Mec.

H 3-it crenenn — 53 %

Average time to progression —

9,5 months

3rd degree AE — 53 %

[31] Comparison

of debTACE and RE

P3 / RE
n = 388

Cpeztee BpeMsi IPOTPECCUPOBAHUS —
17,1 mec.

H4 3-it crenern — 39 %

Average time to progression —

17,1 months

3rd degree AE — 39 %

CpaBHEHHE METOINK
M-XO9IIA u P9
Comparison of cTACE and RE

Duran R. et al.
[33]

n =179

M-X3IIA:

BpeMst 10 mporpeccupoBaHus —
6,8 Mec.

OB — 17,7 mec.

c¢TACE:

Average time to progression —
6.8 months

OS — 17.7 months

Pa:

Bpewmsi /10 mporpeccupoBaHusi —

He gocrurayto (> 21 mec.)

OB — 18,6 mec.

RE:

Time to progression — not reached
(> 21 months)

OS — 18.6 months

ITpumeuanue: PO — paduosnborusayus; I'IIP — zenamoyermonspuoni pax;, XIIMA-JTHM — xumuosnbosusayus jexap-
cmeenno-nacviueHnoiMu mukpochepamu; M-XIIA — nacasnas xumuodmboruzayus neuwenounou apmepuu; OB — obujas
svLkusaemocmy;, BEII — svixusaemocmo 6e3 npozpeccuposanus; HS — nexenamenviole s61eHus.

Note: RE — radioembolization; HCC — hepatocellular cancer; debTACE — drug-eluting-beads-TACE; ¢TACE —
conventional transarterial chemoembolization; OS — overall survival; PFS — progression-free survival; AE — adverse

events.

paBHa B o6enx rpynmax (npubmusurensio 4—30 %).
Yacrora TakuX OCJAOXKHEHMI, KaK TOIIHOTa M PBOTA,
B OJIHOM W3 WCCJEJOBAHUN COCTABJISIA 33 Yo B TPYII-
ne «P39» B cpaBhenun ¢ 16,5 % B rpymnme «X3I1A».
B 1aByx wuccreoBaHuMAX B KavyeCcTBE HEXeTATeb-
HBIX SIBJEHUII OBLIM OTMEUeHbl WHTEHCHBHBIE GOJIN
B kuBoTe y 73—83 % maimeHToB Tpymibl « XIITA»
uy 5—33 % manuentoB rpynnbl «P3J». [uapes Ha-
6monanacy y 21 % rpymnubl «X3IIA» B cpaBHenun
c 0 % B rpymme «P9» B 0lHOM U3 UCCJIeJOBAHUIL.

Tax, nanHble PA3TMYHBIX WCCIETOBAHUN IMOKA3BI-
BalOT, 4TO PaAn0aMOOJIN3aIUsI MOYKET SIBJSTHCS J10-
cTarodyHo 3P PerTUBHBIM U 6e30MaCHBIM METO/IOM
aas nedenus T'TP.

CpaBHeHne BHYTPHAPTEPHATBHBIX METOJIUK C pa-
JIN0AMO0IN3AIIMEN HAIILJIO MECTO W B JIPYTUX HCCJTe-
JIOBaHUsAX. B OTKPBITOM paHOMU3UPOBAHHOM IIPO-
CIIEKTHBHOM OJIHOIIEHTPOBOM HCCJIE/JOBaHUU 2-if (hasbl
6bun  cpaBHenbl Mertoguku M-XIIIA u PO [33].
M3 179 nmaumeHToB TOJBKO 45 jganu corJyacue ObITb
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End of Table 4.
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Ha ocnosanuu dannvix uccaedosanui [24, 37—41]; *** meduannvie 3navenus paccuumanvl na ocnoganuu dannvlx uccaedosanuil [22—24, 32, 40, 41]; **** meduannvie snauenus

paccuumanvt na ocnosanuu dannolx uccaedosanutl [30, 34, 42—44].

Note: TACI — transarterial chemoinfusion; debTACE — drug-eluting-beads-TACE; cTACE — conventional transarterial chemoembolization; * median values are calculated

based on data from studies [11, 22, 35, 36]; ** median values are calculated based on data from studies [24, 37—41]; *** median values are calculated based on data from studies

[22-24, 32, 40, 41]; **** median values are calculated based on data from studies [30, 34, 42—44].

PaHAOMU3UPOBAHHBIMU. TakuM 006pa3oM, MAIHEHTDI
OBLIM CJIyYailHO Ppacipe/ieSieHbl Ha TPYIIbl MOJyda-
IOMUX  XUMHO0dMOom3aimio (KOHTPOJIbHAS TPYIINa)
1 nosydaiommx paganosmbosmzannio  (sKcnepuMen-
TaJbHag Tpymma). Bpems HaOmoJeHus B TpyIie
«M-X3IIA» cocraBumio 15,7 Mec., a B Tpymnie «PI» —
21 mec. Pe3ynbrarbl BbIIBUIM HAWJIyUIlIMe [OKa3are-
JI BPEMEHH JIO MTPOrPEeCcCUPOBaHus B rpymme «PO» —
B rpymne <«M-X3ITA» oHo cocraBunio 6,8 wec.,
B rpynme «P9» — He 6buto pocrturayro (r.e. cocra-
BUJIO GoJiee 21 Mec.). OO6Iag BbIKUBAEMOCTb COCTABU-
ma 17,7 n 18,6 mec. ans rpynn «M-X9IIA» n «PI»
cOOTBeTCTBEHHO. TakuM 06pa3oM, COTJIaCHO Pe3yJib-
TaTaM CPaBHUTEJbHOTO MCCJIEJ0BAHMS MOMKHO CAEIaTh
BBIBOJ, O TOM, 4TO P3O MOKET NO03BOJUTH OCYIIECT-
BJIATh KAQUEeCTBEHHBII KOHTPOJIb HAJl OMyXOJbI0 U yBe-
JIMYUBATh BbIKUBaeMOCThb (Tabi. 3).

B nacrosiiiiee BpeMsi TakyKe MPOBOJSITCS UCCJEN0-
BaHWs, HAIPaBJEHHbIE HA M3yYeHUE KAavyecTBA KU3HU
nanuenToB, 2P@PeKTUBHOCTH U 6e30MaCHOCTH TpUMe-
HeHus PO ¢ uclonb3oBaHUEM CTEKJISIHHBIX MUKPO-
chep TheraSphere Y. Tak, KpymHOe MyJIbTHIIEH-
TPOBOE TIPOCIEKTUBHOE (PAHILY3CKOE UCCJIe/I0BAHNE
PROACTIF [34] B Hacrosmuii MOMEHT HaCUYHTbIBA-
et 6onee 1000 marmeHTOB-y4acTHUKOB U3 6GoJjiee yeM
30 menTpoB. KoHeuHble TOYKU WCCAEAOBAHUS: TIO-
KazaTesb OOIIell BbIXKMBAEMOCTH, PEAKIUsT OIMyXOJH,
OlleHKa HesKeJaTesbHbIX siBjaeHuit. OKOHUYaTeTbHbIe
pesyJibrathbl oxugaTcesa B 2025 1.

TakuM o6pasoM, B pe3yjabrate U3YYeHUS pas-
JIMYHBIX JIAHHBIX MHUPOBOI JIUTEPATYPbI HA TpPEJMET
CPaBHEHUS BHYTPHAPTEPHATbHBIX METOIOB JIeUYEHUS
T'IIP 6buta cocrtaBieHa nurtoroas Tabauna (tabua. 4),
B KOTOPOHW TIPHUBE/IEHbl OCHOBHBIE XapPaKTEPUCTUKU
KasK/IOTO U3 METOZ0B. MeTo/lbl UMEI0T CBOW TPenMy-
1eCTBa U HEJOCTATKH, OJHAKO 10 KPUTEPHUSM 0O1Ieit
BBDKMBAEMOCTH U BBIKMBAEMOCTH O€3 IMPOTPECCHPO-
Banuga Juaupyer meroj XIIIA-JIHM. Camblil neno-
poroctosanuii Meton u3 mnpejctaBieHHbIX — XUIIA
(1850 mommapos CIIIA 3a IMKJI), OJHAKO B aCIEKTe
9KOHOMMYECKON 3(MDEKTUBHOCTH METOJ He SIBJISIET-
Csl TIPUOPUTETHBIM, TaK KaK JiedeHWe [AHHBIM MeTO-
JIOM TIpejlycMaTpuBaeT OoJIblliee KOJTUYECTBO IUKJIOB
10 CpaBHEHWIO, K mpuMepy, ¢ Mertogmkamm XIITA.
C namboJiee HU3KUM PHCKOM HEKeTaTeTbHbIX SIBJIE-
HUI CONpPsDKEHA METO/IMKA PaAr0odaMO0IM3aliii.

3akaoueHue

OH/IOBACKYJIAPHbIE METO/Jbl J€UeHUS — 3ITO 0e3-
OTIaCHbBIE METO/Ibl, 32 KOPOTKHI IepHoj BpeMeHH IO-
KazaBlle BbICOKYIO 9(P(PeKTUBHOCTb [PHU JIeUCHUU
HepBUYHOTO paKa MedeHH.

[Tpumenenne BHyTpHapTepHAIbHbIX ONLUI B pas-
JuyHbIX anaroputmax tepanuu I[P mossossier ymyd-
MINTH MTOKA3aTeJN BBIKIBAEMOCTH Y GOJBHBIX JJaHHOM
KaTeropuu. BoabMmuHCTBO U3 JaHHBIX METO/OB Ha Ce-
TOJHANIHWUI JileHb HaXOJAATCSA B CTQMM KJIMHUYECKO-
TO U3y4YeHMsI, B CBSI3U C UEM OCTAeTCs MHOTO BOIIPO-
COB, Ha KOTOpbIE NIPEJCTOUT OTBETUTb. B uacTHOCTH,
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9TO KacaeTcsl ONTHMAJbHBIX CXeM COYeTaHus BHY-
TPUAPTEPUAJIBHBIX METOJOB JICYEHUSI C CHCTEMHOI
Tepalnuei, a TakyKe COYEeTaHHS 3IH/OBACKYJSAPHBIX
METOJIOB ¢ aOJATHBHBIMEU TeXHOJorusaMu. Kpome
TOTO, HECMOTPS Ha OIPOMHBIE HMIaTW B U3Y4YEHHUH BO-
mpoca oT6opa MAMEeHTOB Ha Ty W WHYIO METOIUKY
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Aim: to compare various methods of intraarterial therapy for hepatocellular carcinoma (HCC) in terms of survival,
adverse events, and cost-effectiveness.

Key points. Hepatocellular carcinoma is a malignant liver tumor that originates from hepatocytes. This form of liver
cancer is the most common and accounts for 85 % of cases. HCC is the seventh most common cancer and the third
leading cause of cancer death worldwide. Unfortunately, the majority of patients with HCC are diagnosed at an ad-
vanced stage, when surgical treatment is impossible. Thus, new methods of therapy (including intraarterial) appear,
which allow saving the lives of these patients. At present, new intraarterial methods of treatment include transarterial
chemoinfusion (TACI), conventional transarterial chemoembolization (cTACE), drug-eluting-beads-TACE (debTACE)
and radioembolization (RE).

Conclusion. As a result of studying various sources of world literature about comparing intraarterial methods of HCC
treatment, a final table was compiled, which presents the main characteristics of each method. The methods have
their advantages and disadvantages, however, according to the criteria of overall survival and progression-free sur-
vival, debTACE is in the lead. The most inexpensive method of those presented is TACI, however, in terms of economic
efficiency, the method is not a priority, because for treatment with this method, a greater number of cycles is required,
compared, for example, with TACE. The radioembolization is associated with the lowest risk of adverse events.
Keywords: hepatocellular carcinoma, chemoembolization, conventional transarterial chemoembolization, radio-
embolization, transarterial chemoinfusion
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CpaBHUTeNIbHasA OLeHKa MeTOAO0B BHYyTpUapTepuasbHOW Tepanumn

npu renatoueJultoNgdpHOM pake

A.T. MeTtpocsaH'*, B.B. Kyuepos', I0.A. EmenbsaHoBa?, A.[l. Kanput', C.A. MBaHog', J1.0. MNeTtpos', H.A. dananeesa’,

A.T. caesa', A.C. ukosa', A.T. Ctexosa', E.A. Bonuyesa'

! MeaunLunHCKNI paanoiornieckuii HayqHbii LeHTP umeHn A.®. Lbiba — ¢unman OreY «HMWIL paanonorum» MuHucTepcTea
3apaBooxpaHeHnsi Poccurickoi @enepaummn, O6HuHCk, Poccuiickas denepaums

2 Pre0y BO «Kanyxckuii rocyaapcTBeHHbii yausepcuteT uM. K.9. LinonkoBckoro», Kanyra, Poccuiickas ®enepauus

Llenb: cpaBHeHVE passiMyHbIX METOLMK BHYTPMApPTEPUAIbHON Tepanuu renatouesuionsapHoro paka (FUP) no no-
KasaTtensM BbXMBAEMOCTU, HEXENATESIbHbIX ABJIEHUI 1 SKOHOMUYECKOM 9P DEKTUBHOCTN.

OCHOBHbI€ MOJIOXKEeHUS. [enaToLEeNMoNSAPHbIA Pak — 310KAYECTBEHHAS OMyX0Jib MEeYEHN, KOTOPas UCXOOMUT U3 re-
naToumToB. JlaHHasa ¢popMa paka nedeHn aBngeTca Hanbosnee YacTon u coctaBnsaeT 85 % cny4vaes. LP HaxoouTcsa
Ha cebMOM MECTE M0 PacnpOCTPAHEHHOCTM CPpeam BCEX BUAOB paka U ABASETCA TPETbUM MO NpU4ynHamMm CMEpPTHO-
CTW Cpean OHKOJIOrMYecknx 3abonesaHunii Bo Bcem Mupe. K coxaneHuio, y noaaBnsiowero 60bWmHCTBA NauneH-
ToB [(LIP orarHoCTMpyeTcs yxe Ha nporpeccupyoLLen CTaanm, Korna XMpypruieckoe siedeHrne HEBO3MOXHO. [MosaB-
NIFI0TCHA HOBbIE METOAbI Tepanuu (B TOM YNCIIE BHYTPUAPTEPUAsIbHOM), KOTOPbIE NO3BOJISIOT CnacaTth XXU3HU OaHHbIX
MnaumeHToB. Ha HacTOSALWLNIA MOMEHT K HOBbIM BHYTPUapTEPUasibHbIM METOAAM JIEYEHUS OTHOCAT XUMUOUHODY3NIO
B neyeHo4Hyto apteputo (XUNMA), macnsHyio xummoambonmsaumio (M-X3IMMA), XuMnoamMb0onn3aumio 1IeKapCTBEHHO-
HacbILLEeHHbIMU MUKpocdepamu (X3MA-JIHM) n pagrnoambonusaumio (P3).

SaknoueHue. B pesynsrate nadyyeHns pasnmyHbiX NICTOYHUKOB MUPOBOW IUTEPATYPbl HA NPeAMET CPABHEHWS BHY-
TprapTepuabHbiX MeToaoB neveHus ILP 6bina coctaBneHa utoroas Tabnuua, B KOTOPOW NPUBEAEHbBI OCHOBHbIE
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XapakTepUCTUKN KaxXaoro n3 MetofoB. MeToabl MMEIOT CBOU NPEVMYLLECTBA U HEAO0CTaTKu, OOHAKO MO KpUTepu-
M 00LLEei BbXKMBAEMOCTU U BbXMBAEMOCTU 6e3 nporpeccupoBaHus nuanpyet meton XOrNA-JIHM. Camsblii Hepo-
poroctoawmi meton 13 npeacrtasneHHblx — XUMMA, ogHako B acrnekte 9KOHOMUYeCKOor 3D@EKTUBHOCTU METOL,
He SBNSIETCS NPUOPUTETHBLIM, TaK Kak JIEYEHVE AaHHbIM METOO0M NpenycmMaTpuBaeT OosbLIEE KOJIMYECTBO LIMKIIOB
Mo CPaBHEHMIO, K Npumepy, ¢ Metoankamm XIAMA. C Hanbonee HU3KUM PUCKOM HeXenaTeNbHbIX ABIEHUI ConpsiXe-
Ha MeToAMKa PaaMoaMb0om3aLmu.

KnioueBbie croBa: renatoueiiofspHbIA pakK, XMMUoamMoonn3awus, MacisHas XuMmoambonmsaums, paamoamobo-
m3aums, XMMMonHOY31s B Ne4YeHO4YHYI0 apTepuio

KoHdnukT uHTEepecoB: aBTopbl 3as8BNSIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ana umtnposaHus: MetpocsH A.l., Kyyepos B.B., EmenbsiHoBa 0.A., KanpuH A.[l., BaHoB C.A., MeTpos J1.0., ®ananeesa H.A.,
Mcaesa A.l., ukoBa A.C., Ctexoa A.T., Bonnuea E.A. CpaBHUTENbHASA OLEHKA METOAOB BHYTPMapTEPUAsIbHOM Tepanum Npu re-
naToueItoNapHOM pake. POCCUNCKNI XypHan raCTpO3HTEPONOrnK, renaTonornu, kononpokronorun. 2025;35(2):45-60. https://

doi.org/10.22416/1382-4376-2025-35-2-45-60

Introduction

Hepatocellular carcinoma (HCC) is a malig-
nant liver tumor that originates from hepatocytes.
This form of liver cancer is the most common and
accounts for 85 % of cases [1].

HCC is the seventh most common cancer and
the third leading cause of death among cancer
diseases worldwide. Men are susceptible to the
disease two to three times more often than wom-
en [2].

The diagnosis of HCC is established in pa-
tients at risk (suffering from viral hepatitis or
liver cirrhosis of various etiologies) based on spe-
cific pathognomonic signs of laboratory (aimed
at assessing liver function), instrumental (aimed
at assessing the prevalence of the tumor process)
studies, as well as on the basis of the results of
pathological examination of biopsy or surgical
material [1, 2]. The most commonly used stag-
ing system for HCC is the Barcelona Clinic Liver
Cancer (BCLC) classification (Fig.). The BCLC
classification not only determines the stage of the
cancer process but also links it to optimal treat-
ment options and prognosis [3].

Treatment and strategy selection are based on
the clinical staging system for cancer patients
[4] and determined by a special multidisciplinary
HCC team.

Intraarterial therapy methods include transarte-
rial chemoinfusion (TACI), conventional transar-
terial chemoembolization (cTACE), drug-eluting-
beads-TACE (debTACE) and radioembolization
(RE). Absolute contraindications to transarterial
treatment include decompensated liver cirrho-
sis, high tumor load, impaired portal blood flow,
intractable ascites, severe coagulation disorders,
presence of portal shunt, gastrointestinal bleeding
in the last three months, and renal failure (creat-
inine clearance 30 mL/min). Radical treatment
includes liver resection, orthotopic liver trans-
plantation, as well as the use of radiofrequency,

microwave ablation and other locally destructive
ablative methods [1].

Palliative treatment is aimed at improving the
quality and increasing the life expectancy. It in-
cludes various methods of embolization and sys-
temic chemotherapy [1].

Unfortunately, the majority of patients with
HCC are diagnosed at a progressive stage, when
the tumor is inoperable. Thus, new methods of
intraarterial tumor therapy are emerging, which
allow saving the lives of these patients [5—7]. The
relevance of the problem allows us to formulate
the aim of the study — to highlight the data of
world literature on the possibilities of endovas-
cular surgery in the treatment of patients with
HCC, analysis and comparison of various methods
of intraarterial therapy for HCC.

Application of endovascular techniques in HCC

Transarterial chemoinfusion (TACI)

Since the 1990s, an alternative treatment for
HCC, transarterial chemoinfusion (TACI), has
become widespread in Japan. The technique in-
volves intraarterial administration of chemothera-
py drugs through a port implanted under the skin.
This procedure provides direct delivery of the
chemotherapy drug through the arteries feeding
the tumor and minimizes the toxic effect on the
liver, while providing a higher response rate (22—
48 %) than with systemic chemotherapy (8—21 %)
[8—10]. There are several TACI regimens. The
most common ones include cisplatin monotherapy
(CDDP); low doses of cisplatin in combination
with 5-fluorouracil (5-FU or LFP); interferons in
combination with 5-fluorouracil (FAIT) [9]. The
antitumor effect of cisplatin is due to the forma-
tion of inter- and intra-strand covalent bonds with
DNA by direct interaction with guanine or ade-
nine. The response rate from cisplatin administra-
tion in advanced HCC varies from 14 to 42 %.
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Low-dose cisplatin (CDDP) in combination
with 5-fluorouracil is a regimen in which a small
amount of cisplatin (10 mg/m? per day, days 1—5)
reverses the effects of 5-FU (250 mg/m? per day,
days 1—5) administered continuously.

In the FAIT regimen, interferons enhance
their antitumor effect by directly inhibiting tu-
mor cell proliferation and indirectly affecting
angiogenesis [10].

One of the most common drugs for the sys-
temic treatment of HCC is sorafenib. However,
treatment with this drug alone has a disappointing
prognosis, and the median survival is from 5.5 to
7.2 months [8].

The clinical advantages of TACI include the
following points: the ability to perform TACI on
patients with class B on the Child — Pugh scale;
Child — Pugh scores practically do not decrease
as a result of TACI treatment; TACI is a much
more effective technique for patients with vascu-
lar invasion; TACI has a less systemic effect on
non-tumor cells, acting locally. The disadvantages

include technical difficulties in installing a cathe-
ter with a reservoir; control techniques for check-
ing the catheters; adverse events associated with
port migration, catheter dislocation, arterial oc-
clusion, occlusion of the reservoir system, subcu-
taneous hematomas or infection [10].

In an open randomized phase 3 study, N. Lyu
et al. (2022) analyzed and compared TACI treat-
ment with sorafenib [11]. Between May 2017
and May 2020, patients were randomly assigned
to either the TACI treatment group (n = 130)
or the sorafenib treatment group (n = 132) in a
1 : 1 ratio. Patients in the TACI group under-
went arterial biopsy and catheterization before
treatment. One cycle was three weeks long, and
FOLFOX (oxaliplatin 130 mg/m?, leucovorin
200mg,/m?, fluorouracil400mg,/m?, andfluorouracil
2400 mg,/m?) was administered each cycle. A total
of 406 treatment cycles were completed, with an
average of three cycles per patient. The median
duration of therapy was 11 weeks. Approximately
13 % of patients had their FOLFOX dose reduced,
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and 7 % had their treatment interrupted due to
drug toxicity. The main complication during oxal-
iplatin infusion was acute abdominal pain (in 40.6 %
of patients), which was relieved by reducing the rate
of drug administration or symptomatic therapy. No
patient discontinued treatment due to infusion com-
plications. Non-acute catheter-related complications
were observed in 4.7 % of cases.

The average duration of treatment in the sorafenib
group was 3.5 months. The average dose of the drug
was 614.0 mg. Treatment was interrupted in 93 % of
patients for various reasons. Of these, 52.7 % were
due to disease progression, 19.4 % were due to ad-
verse drug effects, 9.3 % were due to worsening liver
function, 6.2 % were due to worsening ECOG-PS,
and 5.4 % were due to the patient’s unwillingness to
undergo treatment.

The median follow-up time in the TACI group
was 17.1 months, while in the sorafenib group it
was 19.8 months. The analysis showed longer sur-
vival of patients receiving TACI (overall surviv-
al — 13.9 months) compared to sorafenib treatment
(8.2 months). The median progression-free surviv-
al in the TACI group was 7.8 months compared to
4.3 months in the sorafenib group.

Thus, in this study, the TACI technique showed
longer overall survival and progression-free survival
of patients compared to sorafenib therapy.

The first studies on TACI demonstrated that the
technique leads to uniform distribution of the che-
motherapy drug in the capillary network of both
the tumor location and the regional metastasis zones,
but researchers needed to improve treatment results.
In this regard, ideas about a combination of intraar-
terial and systemic chemotherapy began to appear.

Currently, there is evidence that TACI in com-
bination with sorafenib gives the most favorable
results, which are demonstrated by various clin-
ical studies. In 2019, a randomized open-label
phase 3 study by M.K. He et al. was conducted,
which involved 247 patients [12]. The observa-
tion was carried out for 10 months. Patients were
randomly assigned to two groups: a group receiv-
ing sorafenib (n = 122) and a group receiving
sorafenib in combination with TACI (sorafenib
+ TACI) (n = 125). Treatment was divided into
3-week cycles. Patients in both groups received
sorafenib 400 mg orally twice a day from day 1
to day 21, TACI was performed every 3 weeks.
In the sorafenib + TACI group, femoral artery
puncture and catheterization were performed on
the first day of each cycle. The TACI regimen
was as follows: oxaliplatin 80 mg/m? (hours 0
to 2 on day 1), leucovorin 400 mg/m? (hours
2—3 on day 1), fluorouracil 400 mg/m? bolus on
the third hour and 2400 mg/m? over 48 hours on
days 1 and 2. Before each new TACI cycle, a new

catheterization was performed. On average, there
were four TACI cycles per patient. The duration
of sorafenib treatment was longer in patients in
the group receiving sorafenib with TACI, but the
doses were the same. The median survival in the
group of patients receiving sorafenib with TACI
was 13.37 months, in contrast to the group receiv-
ing sorafenib only (7.13 months).

The median progression-free survival in the
sorafenib + TACI group was 7.03 months, in the
sorafenib group — 2.6 months.

Adverse events from treatment occurred in 10 %
of the total sample and were approximately equal
in each of the groups (118 in the sorafenib + TACI
group and 109 in the sorafenib group). Adverse
events of grade 3—4 were most common in patients
in the sorafenib + TACI group. Also, abdominal
pain was noted in 34 patients in the sorafenib +
TACI group, which was relieved by reducing the
infusion rate or stopping TACI. Thirty days after
stopping the study treatment, 3 deaths related to
treatment and not dependent on disease progres-
sion occurred (two in the sorafenib + TACI group
and one in the sorafenib group) [8]. Thus, this
study showed the advantages of sorafenib therapy
in combination with TACT in terms of overall sur-
vival and progression-free survival, and the per-
centage of adverse events remained approximately
equal for both groups.

The number of studies devoted to the analy-
sis of the efficacy and safety of combined intraar-
terial and systemic chemotherapy also included
an open-label randomized multicenter study by
M. Ikeda et al. (2016), which assessed and com-
pared the treatment of patients with sorafenib and
a combination of sorafenib with TACI [13]. From
June 2011 to December 2013, 108 patients took
part in the study, who were randomly distributed
into two groups with 1 : 2 ratio: group 1 — pa-
tients receiving sorafenib (n = 42), group 2 — pa-
tients receiving sorafenib + TACI with cisplatin
(n = 66). Patients in both groups were adminis-
tered sorafenib orally at a dose of 400 mg twice
daily. Patients in the sorafenib + TACI group re-
ceived cisplatin at a dose of 65 mg/m? throughout
the cycle through a catheter placed in the native
left or right hepatic artery or another feeding ar-
tery for 4—6 weeks. The average number of cispla-
tin administrations was 2 times, and the average
drug concentration was 222 mg. The dose intensi-
ty of sorafenib was 488 mg/day in the sorafenib
only group and 540 mg/day in the sorafenib +
TACI group. Over time, the dose of sorafenib
was required to be reduced by 49.2 % and 63.4 %
in groups 1 and 2, respectively. For patients in
the sorafenib group, treatment lasted 86 days on
average (range: 6—449 days), and for patients in
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the sorafenib + TACI group — 75 days (range:
4—881 days).

According to the results of the study, 37 and
49 patients died in the sorafenib group and the
sorafenib + TACI group, respectively. The median
survival in each group was 8.7 months in group 1
and 10.2 months in group 2.

HCC progression was observed in 39 patients
in group 1 and in 61 patients in group 2, and
the average progression time was 2.8 months and
3.1 months, respectively.

Adverse events from treatment (neutropenia,
leukopenia,  hypohemoglobinemia,  hyponatre-
mia, thrombocytopenia, nausea) were more com-
mon in patients in the sorafenib + TACI group.
However, these adverse events were not serious,
and this therapy can be considered well tolerated.

From an economic point of view, this combina-
tion with TACI in treatment is relatively advanta-
geous and amounted to approximately 2000 USD
per procedure [13]. Thus, the study showed the
advantage of the sorafenib + TACI group over the
sorafenib group in terms of overall survival. At
the same time, the percentage of cases of HCC
progression in the sorafenib + TACI group was

almost twice as high as the number of cases in the
sorafenib group.

Thus, it can be said that the TACI gives rela-
tively good survival results, compared with classi-
cal methods of systemic chemotherapy. The com-
bination of systemic chemotherapy and TACI also
has an advantage in survival over classical system-
ic chemotherapy. The summary data of the studies
presented are contained in Table 1.

Transarterial chemoembolization (TACE)

Transarterial chemoembolization is a standard
method of treating inoperable hepatocellular car-
cinoma [14].

Drug-eluting-beads-TACE (debTACE)

and conventional transarterial

chemoembolization (cTACE)

The debTACE technique involves the intro-
duction of spherical microspheres into the he-
patic artery that release drugs with an antitu-
mor agent [15].

The exact size of the microparticles plays a
decisive role in the effectiveness of vascular em-
bolization. Thus, there is evidence that for occlu-
sion of the distal branches of the hepatic artery,
the optimal size of the microspheres should be

Table 1. Comparison of the results of the TACIT studies
Tabauua 1. CpaBHenue pesyibTaroB ucciaepoBanuii XMITA

Authors
Aemopuol

Aim of the study
I[eav uccaedosanus

I'pynnsl nauuenmos

Results
Pe3yavmamot

Subject groups

Comparison of TACI
and sorafenib

TACI / XHIIA
n = 130

OS — 13.9 months
PFS — 7.8 months
OB — 13,9 mec.
BBII — 7,8 mec.

Ly W @ el (1] Cpasnenue XHIIA

¢ copagpenubom

Sorafenib / Copagpenud
n=132

OS — 8.2 months
PFS — 4.3 months
OB — 8,2 mec.
BBII — 4,3 mec.

Comparison of sorafenib
+ TACI combination
and sorafenib

Sorafenib + TACI
Copagpenu6 + XHUIIA
n =125

OS — 13.37 months
PFS — 7.03 months
OB — 13,37 mec.
BBII — 7,03 mec.

e ML 6 al. [[12] Cpasnenue KoMOunauuu

«Copagpenutb + XHUIIA»
¢ copagenubom

Sorafenib / Copagpenud
n =122

OS — 7.13 months
PFS — 2.6 months
OB — 7,13 mec.
BBII — 2,6 mec.

Comparison of sorafenib

Sorafenib + TACI
Copagenu6 + XHUIIA
n = 66

OS — 10.2 months
Progression — 61 patients
OB — 10,2 mec.
Ipozpeccuposanue — 61 uea.

+ TACI combination

Ikeda M., Shi- d o
mizu S.. Sato T. and sorafeni
et al [1’3] ’ Cpasnenue KoMOUHAUuL

«Copagpenub + XHIIA»
¢ copagpenubom

Sorafenib / Copaghenué
n =42

OS — 8.7 months
Progression — 39 patients
PT — 2.8 months

OB — 8,7 mec.
Ipozpeccuposanue — 39 uen.
— 2,8 mec.

Note: TACI — transarterial chemoinfusion; OS — overall survival; PFS — progression-free survival; PT — progression time.
IIpumeuanue: XHIIA — xumuounpysus ¢ neuenounyro apmepuio; OB — obwas evikusaemocmv;, BBII — svukusaemocmo

6e3 npozpeccuposanus; BII — epems npozpeccuposanus.
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40—100 um, and for embolization of the proximal
branches of the hepatic artery, the optimal size is
300 um [16].

One of the advantages of debTACE is the cre-
ation of a comparatively high concentration of the
drug within the tumor with a relatively lower sys-
temic concentration than cTACE [17]. However,
due to the fact that the antitumor agent penetrates
and blocks the sinusoids, portal vein, and hepatic
arterial microanastomoses, ischemia may also affect
non-tumor surrounding tissues. Thus, the treatment
may cause liver damage [14].

cTACE was developed in the 1980s and is the
standard of treatment for intermediate-stage HCC
and remains one of the most widely used intraarte-
rial methods for the treatment of HCC [16,18,19].
This procedure is performed by administering a
mixture of epirubicin and lipiodol to concentrate
the drug within the tumor. This is achieved using
a gelatin sponge, which creates occlusion of the
tumor-feeding arteries in order to lead to infarc-
tion and necrosis of tumor tissue. cTACE is wide-
ly used due to the high penetration of embolic
agents into capillaries and good diffusion capacity
[20]. However, due to tissue clearance and blood
purification, the drug can be easily excreted with-
out providing stable embolization. Disadvantages
also include a high risk of adverse events, such as
pulmonary and cerebral embolism, hypersensitiv-
ity reaction, and decompensation of chronic liver
failure [16, 19]. The oil suspension enters both
tumor and healthy tissues. However, the muscular
layer of arteries of tissue unaffected by the tumor
removes the oil drug, and tumor vessels, which do
not have a muscular apparatus, retain the chemo-
embolizate in the tumor for a long time [21]. A
number of studies have been devoted to the issue
of the effectiveness of the ¢cTACE technique in
comparison with other methods of HCC thera-
py. Thus, a randomized phase 3 study by Q.J. Li
et al. (2022) was devoted to a similar goal, where
the effectiveness of cTACE and TACI techniques
was analyzed and compared [22]. From October
2016 to November 2018, 315 patients were se-
lected and randomly assigned to the TACE group
(n = 156) and the TACI group (n = 159). Eight
patients from the TACI group transferred to the
TACE group, while 20 people from the TACE
group transferred to the TACI group.

For chemoembolization, 50 mg of epirubicin
and 50 mg of lobaplatin in a mixture with lipiodol
were used. Then, embolization was performed
with the introduction of polyvinyl alcohol parti-
cles. In this case, the TACE cycles were repeated
every 6 weeks.

For the implementation of TACE, oxaliplatin
130 mg/m? from hours 0 to 2 on day 1, leucovorin

400 mg/m? from hours 2 to 3 on day 1, and flu-
orouracil 400 mg/m? continuously for 3 hours on
day 1, 400 mg/m? for 24 hours were used. TACE
cycles were repeated every 3 weeks up to 6 cycles.

The median overall survival in the TACE group
was 23.1 months, which is longer than in the TACE
group (16.1 months). The median progression-free
survival was 17.9 months in the TACI group and
10.4 months in the TACE group. The frequency
of increased aspartate aminotransferase, alanine
aminotransferase and hyperbilirubinemia was re-
corded more often in the TACE group. Abdominal
pain was the most common adverse event in the
TACI group (37 patients). Catheter displacement
occurred in 12 patients in the TACI group; gastric
ulcers were observed in 4 patients in this group,
and one patient developed gastrointestinal bleed-
ing. In the TACI group, 16 % of patients received
a dose reduction of oxaliplatin due to specific ab-
dominal pain.

Thus, in this study, TACI showed the high-
est overall survival and progression-free survival
compared to the TACE group. At the same time,
adverse events in the form of abdominal pain be-
came the most common in the TACI group. The
possibility of effectively combining intraarterial
methods of HCC therapy has also been actively
studied by researchers. Thus, in a randomized
study by B. Li et al. (2021), the effectiveness of
cTACE in combination with transarterial chemo-
infusion was studied in comparison with ¢cTACE
without chemoinfusion [23]. A total of 83 patients
were included in the study, who were randomly
divided into ¢cTACE (n = 42) and ¢cTACE + TACI
(n = 41) groups. The ¢cTACE included 30 mg,/m?
epirubicin, 200 mg/m? carboplatin and 4 mg,/m?
mitomycin C mixed with 2—5 mL lipiodol. After
that, 20 mL of additional lipiodol was injected
into the target artery to stasis of blood flow in the
artery feeding the tumor. Repeated TACE sessions
were performed at intervals of 4 weeks.

Chemoembolization in the ¢cTACE + TACI
group was performed with 30 mg,/m? of epirubicin
with 2—5 mL of lipiodol, then lipiodol was ad-
ministered without the mixture. Then, a catheter
was inserted into the target artery for FOLFOX
TACI: 85 mg/m? oxaliplatin infusion for 2 hours,
400 mg,/m? leucovorin infusion for 2 hours, and
400 mg/m? 5-FU bolus and 2400 mg/m? con-
tinuous infusion for 48 hours (high-dose 5-FU,
received by 24 patients, from August 2017 to
November 2018) or 1200 mg/m? continuous infu-
sion for 23 hours (low-dose 5-FU, received by 17
patients, from December 2018 to June 2019).

The ¢cTACE + TACI procedure was performed
every 4 weeks. The average follow-up period was
27.6 months (cTACE — 47.8 months, cTACE +
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TACI — 19.6 months). Overall survival was
13.5 months in the ¢TACE group and was un-
known in the cTACE + TACI group. Median sur-
vival to progression was 9.2 months in the cTACE
group and was not available for analysis for the
c¢TACE + TACI group. It turned out that 48.8 %
received conversion resection in the ¢cTACE +
TACI group, while this figure was only 9.5 % of
patients in the cTACE group.

Thus, within the limits of this study, it can be
concluded that combination therapy allowed to
obtain conversion liver resection to a significantly
higher extent than ¢cTACE. The optimal criteria
for choosing between ¢cTACE and debTACE are
not completely clear, so there are currently a rela-
tively large number of studies analyzing and com-
paring the effectiveness of debTACE with cTACE
[14]. Thus, according to a multicenter prospective
randomized controlled study by M. Tkeda et al.
(2022), the effectiveness of debTACE and ¢TACE
was compared in patients with inoperable HCC
[14]. All subjects (199 patients) were randomly
divided into two groups with 1 : 1 ratio, receiving
debTACE (n = 98) and cTACE (n = 101), re-
spectively. debTACE was performed using micro-
spheres saturated with epirubicin (75 mg) mixed
with a non-ionic contrast agent. Particles of 100—
300 um were used, no more than two injections
per TACE session. The maximum dose of epiru-
bicin was no more than 150 mg per session. The
TACE procedure was successful in both groups.
The concentration of epirubicin was approximate-
ly the same in both groups (22.5 mg in the deb-
TACE group, 25 mg in the ¢cTACE group). Seven
patients in the debTACE group received addition-
al microspheres unloaded with the drug.

One month after treatment, tumor response
was assessed using CT and MRI. According to the
results, after one month, the tumor response rate
was 35.7 % in patients in the debTACE group and
84.2 % in patients in the cTACE group, and after
three months — 27.6 and 75.2 %, respectively.
Adverse events associated with post-embolization
syndrome (fever, fatigue, nausea, abdominal pain,
increased liver enzymes) were observed more often
in the cTACE group: loss of appetite — 28.7 % in
the cTACE group, 12.2 % in the debTACE group;
abdominal pain — 23.8 % in the ¢cTACE group,
8.2 % in the debTACE group;, hypoalbumin-
emia — 69.4 and 4.4 %, respectively; increased
aspartate aminotransferase — 81.2 and 35.7 %,
respectively; increased alanine aminotransferase —
77.2 and 35.7 %, respectively.

Thus, cTACE has proven to be the most effec-
tive method: a higher tumor response rate was ob-
served within the study. However, at the same time,
adverse events in the form of post-embolization

syndrome were observed significantly more often
in the cTACE groups than in the debTACE group.

The issue of comparing TACE methods was
also addressed in the work of Q. Shi et al. (2022).
A retrospective study was conducted to evaluate the
clinical results of cTACE and debTACE [24].

The sample included 312 patients (140 in the
debTACE group and 172 patients in the ¢cTACE
group). The groups were compared according to the
criteria of overall survival (OS), progression-free
survival (PFS). Thus, according to the results of
the analysis, the PFS rate in the debTACE group
was 11.5 months vs. 9 months for cTACE, and the
OS rate in the debTACE group was 24 months vs.
19.2 months in the cTACE group.

Thus, the analysis of the methods according to
survival criteria showed that debTACE can be an
effective method for the treatment of inoperable
HCC (Table 2).

Radioembolization

Radioembolization (RE) of the hepatic artery
involves the introduction of radioactive micro-
spheres into the artery feeding the tumor for subse-
quent irradiation [25]. Thus, unlike chemoemboli-
zation, which is based on ischemia due to vascular
occlusion and the delivery of chemotherapy drugs,
in radioembolization the key role in antitumor ef-
fectiveness is played by selective irradiation of tu-
mor cells using isotopes. Also, microparticles for
radioembolization have a much smaller diameter
compared to microspheres used in TACE (35 um
compared to 300 um). As a rule, yttrium-90 (*°Y)
is used for radioembolization, which is a high-en-
ergy source with a short half-life (64.1 hours) and
a sufficient range to penetrate tissue (2.5 mm).
At the same time, such a range allows for a de-
crease in the radiation load on tissues [26]. The
mechanism of action of microspheres for RE is the
generation of free radicals due to the ionization of
water molecules. Thus, free radicals irreversibly
disrupt the structure of DNA and cause apoptosis
of tumor cells. Within two weeks after injection,
more than 95 % of the radiation passes into the
tissues surrounding the vessels embolized with mi-
croparticles [25].

The advantages of this technique include min-
imal post-embolization syndrome, delivery of
high doses of radiation without relative harm to
healthy liver parenchyma [25, 27]. One of the dis-
advantages of the technique is the high cost of the
procedure [28].

A number of studies have been devoted to the re-
search of factors affecting the survival of patients
with HCC. One of such works is the study of F.
Kolligs et al. (2023), which analyzed 422 patients
with HCC who received RE with *Y microspheres
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Table 2. Comparison of the results of TACE studies
Tabauua 2. Cpasuennie pe3ybTatoB uccaenoBannit XOIIA

M-X3ITA u XHIIA

Authors Aim of the study Subject groups Results
Aemoput I[eav uccaedosanus I'pynnovl nauuenmoes Pezyavmamot
OS — 16.1 months
c¢TACE / M-X3IIA PFS — 10.4 months
Comparison of cTACE n =156 OB — 16,1 mec.
Li Q.J. et al. and TACI BBII — 10,4 mec.
[22] Cpasnenue memooux OS — 23.1 months

TACI / XHUIIA
n =159

PFS — 17.9 months
OB — 23,1 mec.
BBII — 17,9 mec.

Li B. et al. [23]

Comparison of cTACE +
TACI and cTACE
Cpasnenue xomounayuu
M-X3IIA + XHIIA

u M-X3OITA

c¢TACE + TACI
M-X3IIA + XHUIIA
n =41

OS — unknown

PFS — unknown

Conversion resection — 48.8 %

OB — neussecmna

BBII — neussecmua
Koneepcuonnas pesexyus — 48,8 %

cTACE / M-X3IIA
n =42

OS — 13.5 months

PFS — 9.2 months

Conversion resection — 9.5 %

OB — 13,5 nmec.

BBII — 9,2 mec.

Koneepcuonnas pesexyus — 9,5 %

Ikeda M. et al.
[14]

Comparison of cTACE
and debTACE
CpasHenue memooux
M-X3IIA u X3OIIA-JIHM

debTACE
XOITA-JIHM
n =98

Tumor response rate:
after 1 months — 35.7 %
after 3 months — 27.6 %
Adverse events:

loss of appetite — 1.2 %
abdominal pain — 8.2 %
hypoalbuminemia — 4.4 %
Yposenv omsema onyxonu:
uepes 1 mec. — 35,7 %
uepe3 3 mec. — 27,6 %.
Hexenamenvnole a6aenus:
nomeps annemuma — 1,2 %
6o 6 xusome — 8,2 %
eunoarvoymunemus — 4,4 %

cTACE / M-X3IIA
n =101

Tumor response rate:

after 1 months — 84.2 %
after 3 months — 75.2 %
Adverse events:

loss of appetite — 28.7 %
abdominal pain — 23.8 %
hypoalbuminemia — 69.8 %
Yposenv omeema onyxoau:
uepe3 1 mec. — 84,2 %
uepe3 3 mec. — 75,2 %.
He:xenamenvnvie a6ienus:
nomeps annemuma — 28,7 %
6o 6 xusome — 23,8 %
eunoarvoymunemus — 69,8 %

Shi Q. et al.
[24]

Comparison of cTACE and
debTACE

CpasHenue memooux
M-XIIIA u XSITA-JIHM

debTACE
XOIIA-JIHM
n = 140

OS — 24 months
PFS — 11.5 months
OB — 24 nmec.
BBII — 11,5 mec.

cTACE / M-X3IIA
n=172

OS — 19.2 months
PFS — 9 months
OB — 19,2 mec.
BBII — 9 mec.

Note: cTACE — conventional transarterial chemoembolization;, TACI — transarterial chemoinfusion; debTACE — drug-

eluting-beads-TACE; OS — overall survival; PFS — progression-free survival.

IIpumeuanue: M-XIIIA — macasnas xumuosmbosusayus nevenounou apmepuu; XHIIA — xumuounpysus 6 neueHounyo
apmepuro; XIIA-JTHM — xumuodmMO01U3AUUSL JEKAPCMEEHHO-HACOIUEeHHbIMU MuKpochepamnu; OB — 06was 6vlKuEaeMocms;

BBII — svukusaemocmy 6e3 npozpeccuposanus.
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in the period from January 2015 to December 2017
[29]. The mean follow-up time was 11.1 months,
and the mean age of patients was 67 years. The
statistical analysis showed that the median over-
all survival for HCC treatment was 16.5 months,
and the progression-free time was 6.1 months.
A total of 36.7 % of patients experienced one
or more adverse events. Based on the relatively
good survival data and adverse event rate in this
study, it can be concluded that RE is an effec-
tive treatment for HCC.

To determine the duration of response and ob-
jective response rate among patients with solitary
inoperable HCC, a multicenter, single-case ret-
rospective study was conducted [30]. The study
included 162 patients who received radioemboli-
zation with TheraSphere glass microspheres from
January 2014 to December 2017. As a result of
statistical analysis, the best and confirmed objec-
tive response rates were 88 and 72 %, respectively.
The average time to achieve the best confirmed
response was 3.9 months. The average duration of
response was 11.8 months. Overall survival of the
entire sample was 94.8 % at 24 months and 86.6 %
at 36 months. Thus, the observed indicators sug-
gest that tumors respond well to yttrium-90 radi-
oembolization.

To compare the efficacy and safety of the TACE
and RE techniques, E. Dhondt et al. (2022) con-
ducted a prospective, single-center, randomized,
controlled study [31]. From September 2011 to
March 2018, 487 patients were examined, and 72
of them were included in the study. Of the total
sample, 38 patients were included in the radio-
embolization (RE) group and 34 in the debTACE
group. Six patients from the RE group did not
undergo the prescribed treatment.

debTACE was performed using microspheres of
100—300 pm, 300—500 pm in size using doxoru-
bicin. Blood test monitoring was performed two
weeks after each treatment and three months later.
Liver MRI or CT was performed at three-month
intervals. Thus, the participants were followed for
2 years. The median time to tumor progression
was 17.1 months in the RE group and 9.5 months
in the debTACE group, with a subgroup analysis
of BCLC stage B HCC showing a median time to
progression of 12.8 months in the RE group and
9.6 months in the debTACE group. 41 % of par-
ticipants in the RE group and 53 % of participants
in the debTACE group underwent postoperative
treatment.

Adverse events of grade 3 or higher were ob-
served in 39 % of patients in the RE group and
in 53 % of the debTACE group. Within 6 months
after the last treatment, 6 deaths occurred (5 in
the debTACE group and 1 in the RE group).

A meta-analysis of studies aimed at comparing
the efficacy and safety of TACE and RE [32] in-
cluded 17 studies involving 2465 patients. Twelve
of the studies were retrospective cohort studies,
one randomized and four prospective cohort stud-
ies. BCLC stage B was the most common (42.1 %),
the second most common was stage A (30 %), and
stage C was 29.0 %.

Eight of the 17 studies used cTACE. Five stud-
ies used debTACE and three studies used both.
One study used DSM, a microsphere composed of
hydrolyzed starch.

In terms of overall survival, no significant
differences were found between TACE and RE.
However, in two studies, the time to progression
was significantly higher in the RE group than in
TACE (17.5 months and 9.8 months, respectively).

The individual meta-analysis included 311 pa-
tients. The TACE group included 143 patients and
168 patients in the RE group. Cohort characteris-
tics did not differ significantly between the two
groups, but the proportion of patients with BCLC
stage A was higher in the TACE group. The analy-
sis of overall survival did not show significant dif-
ferences between the two groups. Adverse events
according to different studies were observed in
10—73 % of TACE patients and in 10—44 % of RE
patients, and the incidence of grade 3—4 compli-
cations was approximately equal in both groups
(around 4—30 %). The incidence of complications
such as nausea and vomiting in one study was
55 % in the RE group compared to 16.5 % in the
TACE group. In two studies, severe abdominal
pain was noted as an adverse event in 73—83 %
of patients in the TACE group and in 5—33 % of
patients in the RE group. Diarrhea was observed
in 21 % of the TACE group compared to 0 % in
the RE group in one study.

Thus, data from various studies show that ra-
dioembolization can be a fairly effective and safe
method for the treatment of HCC.

Comparison of intraarterial techniques with ra-
dioembolization has also found a place in other
studies. Thus, in an open randomized prospective
single-center phase 2 study, ¢TACE techniques
were compared with RE [33]. Of 179 patients, only
45 agreed to be randomized. Thus, patients were
randomly assigned to groups receiving chemoem-
bolization (control group) and radioembolization
(experimental group). The observation time in the
c¢TACE group was 15.7 months, and in the RE
group — 21 months. The results revealed the best
indicators of time to progression in the RE group:
in the cTACE group it was 6.8 months, in the
RE group it was not reached (i. e., more than
21 months). The overall survival was 17.7 months
and 18.6 months for the cTACE and RE groups,
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Table 3. Comparison of the results of RE studies
Tab6auua 3. CpaBHeHne pe3yJIbTaToB UCCIeA0BaHMid PO

Subject groups

Authors Aim of the study Tounnot Results
Aemopul I[eav uccaedosanus Py Pesyavmamuot
nauuenmos
Study of factors influencing 8557_12"15 giggtﬁ:
Rollige . @ gl | Sedvivell aifien 12 _ AE — 36.7 %
U 3yuenue axmopos, n =422
[29] OB — 16,5 mec.
BAUSIOUUX HA BIKUBAEMOCTND BBII — 6.1 nec
nocae PO ’ ’
HA — 36,7 %
OS:
24 months — 94.8 %
36 months — 86.6 %
Study of RE as a treatment :
Salem R. et al. option for inoperable HCC _ Ave'rage respense time — 11.8 months
n =162 :
[30] Hsyuenue PO xax cnocoba 24 mec. — 94,8 %
aevenus neonepaodenvnozo I'IIP 36 wee. — 86.6 70
° ] (4
Cpeduee spems npooosKuUmMeIbHOCIU
omeema — 11,8 mec.
Average time to progression —
9,5 months
%SITIZ?./]}:HM 3rd degree AE — 53 %
_ Cpednee spems npoepeccuposanus —
. n =34
Comparison 9,5 mec.
Dhondt E. et al. |of debTACE and RE HA 31 cmenenu — 53 %
[31] Cpasnenue memodux Average time to progression —
XOIIA-JIHM u P9 17,1 months
RE / P5 3rd degree AE — 39 %
n = 388 Cpeonee spens npozpeccuposanus —
17,1 mec.
HA 3-1i cmenenu — 39 %
cTACE:
Average time to progression —
6.8 months
OS — 17.7 months
M-X3IIA:
Bpens do npoezpeccuposanus —
Comparison of ¢TACE and RE 6,8 nec.
Duran R. et al. Comparlson ot ¢ 5 an ~ 179 OB — 17,7 nec.
[33] pasnenue memooux n =17 RE-

M-X3IIA u PS5

Time to progression — not reached
(> 21 months)

OS — 18.6 months

Po:

Bpems do npoepeccuposanus —

ne docmuznymo (> 21 mec.)

OB — 18,6 mec.

Note: RE — radioembolization, HCC — hepatocellular cancer; debTACE — drug-eluting-beads-TACE; ¢TACE —

conventional transarterial chemoembolization; OS — overall survival; PFS — progression-free survival; AE — adverse
events.

Hpumeuanue: PO — paduosmborusayus; I'IIP — zenamoueamorspuvii pax; XOIA-JTHM — xumuosmborusayus aexap-
cmeenno-nacviuennoinu mukpochepamu; M-XIOIA — macasnas xumuodmboauzayus newenounou apmepuu; OB — obujas

sovukusaemocmo; BBII — gviskusaemocmo 6e3 npoepeccuposanus; HA — nexenamenvioie a6aenus.
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TE T3 respectively. Thus, according to the results of the
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S < § §§ can provide high-quality tumor control and in-
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Llenb 0630pa: NnpoaHanM3npoBaTh AaHHbIE MO Hanboiee PacNpPOCTPaAHEHHBLIM XUPYPrMYECKMM BMELLATENTbCTBAM
no NoBoAY BbiNageHNst MPSIMOA KULLIKWA.

OcHoOBHble nosnoXxeHus. B HacTosee Bpems cyuiectByeT 6onee 100 cnocoboB XMpypruyeckoi Koppekuumy Bbl-
nageHnst NPsIMON KULLIKW, KOTOPbIE BbIMOJIHAIOTCS C MCMOJIb30BAHMEM NMPOMEXHOCTHOro b0 TpaHcabaoMuHasb-
Horo goctyna. Onepauun NPOMEXHOCTHBIM AOCTYNOM Yalle BCEro MPUMEHSIOTCS Yy MaLMEHTOB CTapllen BO3-
pPacTHOWM rpynnbl C TSXENbIMU COMYTCTBYIOLWMMN 3ab01eBaHSMN, @ Takke Npu PeELMONBE BbINAAEHUS NPSMONA
KULUKN. B O0CTanbHbIX Cny4yasx NpevMyLLECTBEHHBIM SBNSETCS TpaHCab40MUHANBHbIM AOCTYN XUPYPruyecKnx BMe-
LaTenbCcTB. B HacTosiLLee Bpems Hanbonee nonysisipHo onepauuei sBnseTcs nanapockonnyeckas pekTo(Konbrno)-
cakpornekcus.

3aknoyeHue. BaxHo yunTbiBaThb, YTO CUHAPOM OMYLUEHUSI MPOMEXHOCTM COMPOBOXAAETCS Pa3HOOOPa3HOM K-
HWYECKOW CMMMTOMATUKOM, B CBA3M C 9TUM MNALMEHTbLI C BbINaAEHVNEM MPSMON KULLKK TPEBYIOT MHONBMAYANBLHOIO
noaxopa. HepooueHka ykasaHHbIX 0OCTOATENBCTB MOXET MPUBECTU K HEOGNAronpuATHOMY (PyHKLIMOHANBHOMY pe-
3ynbTaTty JIeYEHUS U PELNAVBY BbINaAEHUS MPSIMOA KULLKN.

KnioyeBbie cnoBa: BbinazieHne npsMoi KULLKK, Ta30BbIA NPOaanc, CUHAPOM OMNyLLEHWSI TA30BOr0 AHA

KoH®NUKT nHTepecoB: aBTOPbI 3as9BNSIOT 00 OTCYTCTBUM KOH(IMKTA UHTEPECOB.

Ana untuposanua: bupiokos O.M., Mygpos A.A., Tutos A.1O., KocTtapes W.B., JlykbsiHoB A.C., Xapkos E.E., LLlaBpuHa T.1O., Auka-
coB C.U. Xupypruyeckoe nevyeHme BbinageHns NpsaMon KUMKW (MCTOPUS BONPOCa U COBPEMEHHbIN B3rnsaa,). POCCUNCKNIA XypHan
racTpO3HTEPOJSIOrMn, renatonoruu, kononpokrtonornn. 2025. https://doi.org/10.22416/1382-4376-2025-1536-408
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Aim: to assess the data on the most common surgical interventions for rectal prolapse.

Key points. At present, there are more than 100 methods of surgical correction of rectal prolapse that are carried
out by means of the perineal or abdominal approach. Perineal surgical approaches are mostly performed in elderly
patients who suffer from severe concomitant diseases, as well as in cases of recurrent rectal prolapse. In other cases,
the abdominal approach is preferred for surgical interventions. Currently, the most popular surgery is laparoscopic
recto(colpo)sacropexy.

Conclusion. It is important to consider that the descending perineum syndrome is accompanied by a variety of clin-
ical symptoms; therefore, patients with rectal prolapse require a personalized approach. Underestimation of these
factors may lead to an unfavorable outcome of functional treatment and recurrence of rectal prolapse.
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Bseneunue

Boimmasienie mpsiMoii KMITKK - SIBJIsieTCst  HanboJiee
JIEMOHCTPATUBHBIM ~ TPOSIBICHUEM  CHHAPOMA  OILy-
MIEHUsT MPOMEKHOCTH, KOT/Ia CBS30YHO-MBIIIEUHbIE
CTPYKTYPBI TEPSIIOT CBOIO CIIOCOOHOCTD Y/IE€P>KUBATD
KHIIKY B TTOJIOCTH MaJIOTO Tasa.

Anan Tlapke, npemynoskusnmii B 1966 r. omnpeje-
JIEHWe CHH[POMAa OIYIIEeHUsI ITPOMESKHOCTH, OTHNCAJ
€ro Ha IpUMepe BBINAJACHUS TPAMON KUIIKH, ITOJ-
YepKHYB, YTO UMEeHHO Ha (poHe ocrabireHus QyHKIIH
MBI Ta30BOTO [[HA TIPOMCXOJUT CMEMIeHUE CTEHKH
IPSIMOIl KHUIIKK B aHAJBHBIH KaHAJ C TOCJeIyONNM
ee BbINIaJIeHNEM 3a TIpefiesibl anyca. TakuM o6pa-
30M, OH JIOTIOJHHJI CYI[ECTBOBABIINE K TOMY BPEMEHH
M He WCKJIoYalolue JApyT Apyra TPbIKEBYIO M MHBA-
TMHAIMOHHYIO TEOPUY BBINAJEHUS KUIIKK U BHEC He-
JlocTaiolee 3BeHO B TOCIE[0BATEbHYIO ETIOUKY pPas-
BUTHS PEKTAJIBHOTO MpOJIAIica, KOTopas mpuobpesa
JIOTHYECKYIO  TOCJEeI0BATENbHOCTD:  (popMUpOBaHUe
ryIiy00KOTO JyTJacoBa KapMaHa BCJIEACTBHE CJIa6OCTH
MBIIII] Ta30BOro AHa (TrpbLKeBas TeOpus) — AUC/IO-
Kalisl Ta30BOW OPIONIMHBI W CTEHKU MPSIMOW KUIITKH
B [INCTAJILHOM HAIIPaBJEHUU TOJ[ JeiiCTBUEM TOBbBIIIA-
IOMUX BHYTpHOpIOIHOe AaBienne (akropos (umHBa-
TUHAIMOHHAS TEOPHst) — MOJIHOE BbINAJEHNE CTEHOK
IPSIMOil KUIITKN BCJIECTBHE JEKOMIEHCAINH (PUKCH-
PYIOIIEro armmapara.

ITO COCTOSTHWE COMPOBOXK/IAETCS MYUNTENbHBIM JIUC-
KOMQOPTOM, YTO B 3HAYUTEIBHON Mepe HapylIaeT Kave-
CTBO JKW3HU ¥ TIPUBOJIUT K CONUAIBHON JIe3a/IanTalinim.

Xupypruuyeckoe JieyeHue

Ucropust JniedyeHnst BBIMAEHNUS TPIMON  KHUIITKA
Havyajaach emle /0 COBPEMEHHOTO JIETOUCUYMCJIEHUS.
Ynomunanue 06 3TOM Hejiyre ObLIO OGHAPYIKEHO B TIa-
nupycax Jb6epca, co3nanupix B 1500 r. 10 H. 3. [1].

B XIX B. 6bLIH HpeasoKeHbl MHOTOUYUCIEHHbBIE
KJIeeHYaTble ¥ JIMIKOILIACTBIPHBIE TIOBSI3KH, OCOObIe
GaHIaKu, TeNOThl, TyTTanepyeBble OAJIOHDBI, PE3UHO-
Bble MSYM U PSAJI IPYTUX TPUCIOCOOTEHN, YIepsKiBa-
IOIUX TPSMYIO KUIIKY [2—4].

C [puxo/[ioM 9pbl AHTHCENTUKOB U aHECTe3Uu
B MPAKTUKY CTATN BHEAPSTLCS XUPYPrudecKkue MeTo-
[IbI JIeYeHWs, 3akJiodaonecss B (UKcAlud Wil pe-
3eKIMK BbIMaaolnieil kumku. K HacTosiemMy BpeMe-
HEI cymiectByeT Gosmee 100 cmoco60B XUpPyprudecKoi
KOPPEKINHN, KOTOPbIE BBIMOJTHSIOTCS JUO0 C HMCIOJb-
30BaHUEM TIPOMEKHOCTHOTO [IOCTYMa, JHOO TpaHC-
abomMuHanbHo. Cpeanm MPOMEKHOCTHBIX HanboJsee
MOMYJISPHBIMI  SABJLIOTCA — onepanuu  MuKyanya,
Asnbr™eitepa u /lenopMma.

[TpoMeskHOCTHAST pPe3eKIns BBIMABIIETO YYacTKa
PSIMOI KUIIKH BIIepBbie Oblia BhinoHerHa J. Mikulicz
B 1889 r. m ¢ Tex mop crasa MUPOKO HPUMEHSITb-
cs KaK Ha POJIMHE aBTOPa, Tak U 3a pybexom [5—7].
O/iHAaKO B CKOPOM BpPEMEHU TMOSIBUJIMCH COOOIEHNS
0 TAKMX OCJIO)KHEHUSIX OIlepallui, Kak KPOBOTEUYeHUe
U HECOCTOSITEJTbHOCTbh AHACTOMO3a, a TaKXKe CBs3aH-
HOH ¢ HMMHM JieTajbHOCTH, jocrurasineii 11 % [8].

Kpome aToro, amanm3 pe3yJbTaToOB JI€YEHUS, TPOBe-
nennblii B rocmurane Csaroro Mapka (Jlongon), mo-
KasaJs, 4TO YaCTOTHl Pa3BUTUS PEIUINBA BBITAJIEHUS
1 HEJOCTaTOYHOCTH aHAJIBHOTO KOMa T0CJIe OTlepPaIii
Mukyanua gocrurain 58 um 76 % COOTBETCTBEHHO,
YTO 3aCTABUJIO XUPYPrOB Ha JJIUTENbHOE BPEMS OT-
KasaTbCs OT 9TOH MeToanKu [9].

W.A. Altemeier B 1952 r. MmoaudunupoBas onepa-
o Mukyamda, JOTOJTHUB TIPOMEXHOCTHYIO pe3eK-
IIAIO0 BBITIAAIONIEN KUIIKU IJIACTUKON MBINII Ta30BO-
ro J[HA. ABTOP OTMETUJI PEIU/UB BBIMAJIEHUS KUIITKH
TosIbKO ¥ 3 n3 106 nanuenToB, ONepUPOBAHHBIX TIO €T0
meronuke [10]. [Ipyrue uccienoBaresy, MCIOJb30BAB-
e oreparuio AngbTMmeliepa B cBoeil TpaKTHKe, YKa-
3a/IM Ha 4acToTy penuamsa Bbimagenus or 0 10 44 %
[11, 12]. Takxe B 12 % ciay4aeB oTMeYaJoOCh Pa3Bu-
THE TaKUX OCJOKHEHUIl, KaK KPOBOTE€UYEHUE, HECOCTO-
ATEJBHOCTb aHACTOMO3a, IapapeKTalbHbIil abciecc,
CTPUKTYpa npsimMoii kumiku [11].

C mosBJIeHNEM CIIMBAIONINX alllapaToB HEKOTOPbIE
XUpypru cramu (opMUPOBATH AHACTOMO3 C TTOMOIIBIO
MeXaHIYeCKOTo 1B, OTMeYasi P ITOM ero GOJIbIIYIO
HAJIESKHOCTD TI0 CPABHEHUIO ¢ py4HbIM [13—15].

Onepanust [lenopma, mnpennosxkennas B 1900 1.,
CUMTAETCS MeHee WHBA3WBHBIM METOJIOM JIeUeHUs
BbINIa/leHust psMoii kumku [16]. Drtor Mmerton mnpu-
MEHSIETCS TIPU BBINAJEHUN CJIU3UCTON MU KOPOTKOTO
MOJIHOCTEHHOTO CErMeHTa NPSAMON KHUIIKHM, a TaKke
IPY PEKTAILHOM IPOJIATICE, OCTOKHEHHOM COJIUTAP-
HOI1 s3BoII [17].

CyTb orepanuy COCTOUT B MCCEYEHWU CJIU3UCTON
060JIOUKN BBITIABIIEN YacTU MPSIMON KHIIKK C T1OCJe-
JIyTOITM TODPUPOBAHUEM MBIIIEYHOTO CJIOSI ¢ 06Pa30-
BaHUEM BAJNMKA, JIOKATU3YIONIETOCS Y IIPOKCUMATBHO-
ro Kpas aHasjbHOro Kanaua [16]. Hekortopbie aBTOpbI
coo0IIaoT, 4To Tocsae onepaiun /lesopma nocroBep-
HO BO3PACTAIOT TOKA3aTes i JABJIEHUS TTOKOST U BOJIEe-
BOTO COKpallleHus aHajdbHbIX chunkrepon [17, 18].
[To manubiM Jsureparypbl, y 50 % IalneHToB, paHee
CTPaJIaBIIMX 3aropamu, Tociae onepaiuu /[leropma
VIAy4IuIach (PyHKIUS TOJCTOM KUIIKK U He ObLIO OT-
Me4YeHO BO3HMKHOBEHUS BHOBb TOSABUBIINXCS 3alI0POB
[19, 20]. CorniacHO IpyruM MCTOYHMKAM, 3aIOPbI, Ha-
PALY € BOCIAJUTENbHBIMU OCTOKHEHUSAME B 30HE Olle-
paryy, 3aJIep>KKOil MOYEHCIyCKaHWs, KPOBOTEYEHUEM
13 JIMHUW TIBOB, BCTPEYAIOTCS B MOCJEONEPAIINOHHOM
nepuoge B 4—12 % cayuaes [21, 22]. JletasbHOCTb
nocsie onepaiyu enopma kosebaercs or 0 go 4 %,
a yacrora penuanmBoB — oT 4 ;0 38 % [17, 18, 21-23].

OrncanHbie MeTO/[bI KOPPEKIIMU PEKTAIBHOTO MPO-
Jlarica MPUMEHSTIOTCST TIPEUMYIIIECTBEHHO Y MAIMeHTOB
MOKUJIOTO BO3pacTa M y OGOJbHBIX, KOTOPBIM BCJE-
CTBUE TSIKEJIBIX COIYTCTBYIONUX 3a00JIeBAaHWI TIPOTH-
BOIOKA3aHbI T10JI0CTHBIE otepaiuu [24—28].

AOGOMUHAJIBHBIM JIOCTYTIOM BBITIOJIHSIIOTCS B OC-
HOBHOM (DUKCHPYIOIHE OIepaliil C HUCIIOIb30BaHU-
eM IpoTe3npyonmx marepuanoB. B 1952 r. amepu-
kanckuii xupypr C.B. Ripstein Buepsbie mnpuMeHmI

Poc ypH racTposuTepoJ rematon koaonpokros 2025; 35(2) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(2)



www.gastro-j.ru

O63opsr / Reviews

METO/IMKY, ITIPU KOTOPOH PEKTONEKCUS OCYIIeCTBJIS-
JIACDH € TMOMOTIBIO Te(hJIOHOBO! CETKHU, PACTIONOKEHHOM
crepefi OT KMIIKU B Buje metyiu, (UKCUPOBAHHON
CBOOOJHBIMU KpasgMu K Kpectity. [l mpenynpesxie-
HUS CTPUKTYPBI CeTKa IOJIINBAETCA TaKUM 00pas3oM,
YTOOBI MEXKIYy 3ajHeil CTeHKOH KHIIKH U KpecTIOM
ocraBasioch cBoGojgHOe TpocTpaHcTBo [29]. Ilo gan-
HBIM JIUTEPATYPbI, YacTOTa PEIUINBOB BbITAJEHUS
npaMoil KMIIKK 1ocsie omnepanuu  PunmreiiHa Ko-
nebaerca or 0 mo 13 %, oAHAKO 4YACTO BO3HUKAIOT
CUMIITOMbI HApYyIIEHUS ee 3BaKyaTOPHOH (QyHKINN
[30—34]. Ynyumenwe aHaJbHOTO Ep:KAHUS TIOCTE
nepejHeil IeTJeBoil pekrolekcuu ormevaercs y 20—
60 % maIeHToB, yJIydIlleHne OMOPOKHEHUST TPSIMOL
KUMKH — y 32 %, HO, C [PYTOil CTOPOHBI, TTPOTPECCHU-
poBaHue 3amopoB — y 48 % GosbHbIX [35].

Curezyer oTMETUTD, UTO (DUKCAIMSA KUMIKU K KPeCT-
Iy PACIOJIOKEHHON CIiepeit OT Hee CEeTKOW He MCKJTI0-
Yyaer pasBUTHsI CTPUKTYPbI, Kotopass B 17 % nHaluio-
JIeHiT MOKeT Tpe6OBaTh MOBTOPHOTO OINEPATUBHOTO
sneuenns [36—39].

Ycrpanenne HemocTaTKOB —omeparn  PummireiiHa
U JIOCTIDKEHME JIyYIINX Pe3yJbTaToB B JICYEHUM peK-
TAJILHOTO TIPOJIATICA TIPETOJIAral JAPYToi MeToi (uk-
carmu kutiku, npentokenubiii E.H. Wells B 1959 .
OH HCTIOTB30BAJI WMILTAHTAT MPSIMOYTOIBHOHN (POPMBI,
M3TOTOBJIEHHBI 13 WBAJOHOBOH TI'yOKHM, KOTOPBIH B IO-
TIepEeYHOM HAIMPaBJICHUN MPHUKPEIUISIICS K MBICY KPEeCT-
I[a HepaccacblBaouMucs msamu. [locsie MoGimisanum
U MOJTATHBAHUS KUIITKU Kpas MMIIAHTATA TTO/[ITUBAJIUCDH
K GOKOBBIM MOJIYOKPYKHOCTSIM TIpsiMOit Kutiiku [40].

AHaTM3UPYs Pe3yJIbTaTbl 3a[HENETIEBON PEKTOTeK-
CHM, ABTOPBI YKa3bIBAIOT Ha PELUINBBI PEKTAJIBHOTO
mposanca y 3—15 % marmentoB [40—44]. Yiaydmenue
AQHAJIBHOTO JIEP’KAHUST B IOCJIEONEPAMOHHOM  I1€pUO-
ne npoucxoaut y 3—40 % marmentos [30, 43, 45—47].
[lanHble 0 3amopax, PasBUBAIOIIUXCS IOCJE Ollepalun
Yauinca, HEOMHO3HAYHDI, OJJHAKO B OTJEIBHBIX COOOTIE-
HUAX UX [OKasaTeJsb jocruraer 75 % [47, 48].

C TedeHWeM BpeMeHU /IS 3aJHENETJIEBOI PEKTO-
IeKCUU BMECTO MBAJTOHOBOI T'yOKH CTajlu IPUMEHSATb-
CsI CHHTETHYECKHe CeTKH, a C HeJIaBHUX TOp — OHOJIO-
ruyeckye WMMILIAHTAThl. VccaenoBaHus pesysbTaToB
MCTIOJb30BAHNS PA3HBIX IO CBOE CTPYKTYpe MaTepua-
JIOB He IOKa3aJi CYIEeCTBEHHDIX Pa3uyuii, OJHAKO
npuMeHeHe GUOJIOTHYECKUX WMILIAHTATOB, OJU3KUX
IO CBOEH CTPYKType K eCTeCTBEHHBIM TKaHSM oOpra-
HU3Ma, TPU3HAeTcsd aBTopaMu GoJiee TPEeTTOUTHTEb-
upiM [30, 31, 48—51].

Y yacTu manMeHToB (DUKCAIIS COUETAETCS C PE3EK-
1uel yJAJIMHEHHON CUTMOBUIHON KUIIKU. DTOT METO]
JIEYEHWST BBIMAJICHUS TMPSAMOIl KWITKYA BIEpPBbIE OTN-
canr H.M. Frykman B 1955 r. [52]. Bpemst mnokasa-
JIO, YTO JAHHBIH BUJ OTEPATHBHOTO BMEIIATETHCTBA
HE OKa3blBaeT CYIIECTBEHHOTO BJMSAHUS HA YaCTOTY
pernBoB 3abGosieBanusi. OJHAKO HEKOTOPBIE HCCJe-
JloBaTeJu COOOIIAIOT O TOM, YTO y TIAIMEHTOB, Tepe-
HECIITUX HapSy C PEKTOTEKCHEN Pe3eKINI0 CUTMOBH/I-
HOW KMIITKHU, 3HAUYUTEJIbHO peXXe PAa3BUBAJINICH 3aI0PbI
B MocjieonepaiiionHoM nepuojie [48, 53—55].

[lepentsisi pe3eKiust MPsSIMON KUIITKU, MPEIJIOKEH-
Hasl KaK MeTOJl JieYeHUs PEKTAJbHOTO MpOoJalca, Tak-
JKe He TpHUBesa K 3aMEeTHOMY YJIYUIIeHUIO Pe3yJbTa-
ToB [56]. OtbiT Jevenus 113 mareHToB, MepeHecnx
MEPETHIO PE3EKITNIO TIPSIMOI KUIITKU 10 MOBOY BbI-
nmajleHus, ObLI 000011eH B KanHuKe Melio. Pernausol
BbINaleHus1 ObLIM 3apErucTpUPOBaHbl B 9 % ciydaes.
Kpowme sT0r0, 6bIT OTMEYEH POCT YACTOTHI PEIU/IUBOB
Ha TPOTSKEHNN HAGMIOAEeHUsST 32 GOJbHBIMU yepe3 2,5
u 10 Jset, wacrora ux cocrasaana 3, 6 u 12 % coorser-
ctBeHHO. [locseonepalinontble OCTOKHEHUS], B TOM
YHCJie HEeCOCTOSITETbHOCTD aHACTOMO3a y 3 OOJIbHBIX,
Obun BbIsiBJeHbI B 29 % [57]. Tlo apyrum maHHBIM,
PENUNB BbIMAEHUsT PA3BUBAICA Y 7 % OOJIbBHBIX
B Tepuo/i HabJIoieHust 1o 6 Jet mocse onepanun [58].
He6naronpusTHbiIM MOMEHTOM IEpejiHell pe3eKInn
y TAIMeHTOB € WHKOHTWHEHIHEW, YacTo COIyTCTBY-
01[ell BBIMAJEHWIO TPSMOIl KHIIKHU, SIBJISIETCS BEPO-
SITHOCTD TIOJIHOM TOTEPH KOHTPOJIST HAM AedeKalinei,
KOTOpast MOXKET Pa3BUTLCA Mocae (POPMUPOBAHIS HU3-
KOro aHacroMmosa [38, 59].

Taxkum o6pa3oM, HECMOTPsI Ha TaKoe MHOrooGpasue
METOJIOB XUPYPIUUYECKOTO JeUeHUs] BbBITAJEHUST TIPsi-
MOH KWIITKH, JI0 HACTOSIIIET0 BPEMEHU He CYIIECTBYET
OTIEPATHBHOTO TMOCOOHS, CIIOCOOGHOTO TapaHTHPOBATDH
pe3yJabTar, paBHO KaK W HET JOCTATOYHO YyOeIUTe/b-
HBIX HUCCJEJOBAHUIl, JTOKA3BIBAIONINX IMPEBOCXOCTBO
U HAJEKHOCTb TOTO WJM WHOTO MeToja. BeposTHO,
MPUYUHON 3TOMY SIBJISIETCST OTHOCUTEIbHAST PEIKOCTD
3a6oseBanusi. Tak, mo pedyabrataM ompoca 50 % die-
HOB ACCOTMAIUN KOJOMPOKTOJOTOB BenmnkoOpuranum
n Upnangnu (The Association of Coloproctology
of Great Britain and Ireland, ACPGBI), Bce oHn BbI-
MOJIHSIOT B cpeJHeM 6 omeparnuii Mo MOBOY BBIMa/le-
Hug npamoil kumku B roja [60]. BoabmmucTBO sute-
PATYPHBIX JIAHHBIX O Pe3yJIbTaTaX JIeUeHWs] OCHOBAHDI
Ha HeOOJBITOM KOJUYECTBE HAOMIOAEHUN, TMOITOMY
JUIIeHbl  yOenuTenbHOCTH. /[l1s1 mosydeHns Gosee
TOYHBIX JIAHHBIX ObLIM YBEJUYEHbI 00bHEMbI BHIGOPKHU
MyTeM TIPOBEIEHUST MYJIbTUIIEHTPOBBIX HCCJETOBAHUI.
OnHo M3 HUX, BKJIOUMBIIEe 643 TaIMeHToB, IpoJie-
4yeHHbIX Ha 6Gaze 15 1eHTpoB, 6bi1o nposeseno B CIITA
[61]. B ero pamkax m3y4asauch TOKa3aTeJqw Pery/u-
BOB TOCJIe TIPUMEHEHNUS PA3TMYHBIX TEXHUK, TOCTYTIOB
u croco6oB (puKcanuu mpsmMoit Kumku. B pesysbrare
3HAYUMbBIX Pa3/IUUUil B MIOKA3aTeNIX PEIUIUBOB MTOCTe
MIPUMEHEHST M3y4aeMbIX METOOB BBISIBJEHO He OBLIO.
OpmHako OBLT OTMEYEH POCT PEIHINBOB BO BCEX TI'PYI-
1ax, YBETMUUBAIOIINICS € TPOAOIKUTETHHOCTHIO Tie-
puoja Habmonenusi. Tak, ecau yepe3 roj 1MOCTe orle-
PATUBHOTO JIeUueHMs, HeE3aBUCUMO OT METO/Ia, 4acToTa
peranBa He TpeBbimaia 3 %, To depe3 10 jer ator
okasareJib BapbupoBajcs or 15 g0 30 % [61].

[Tosznuee o aruoii Accoruaiiuu KOJOMPOKTOJIO-
roB BenukoGpuranun u Vpmaauaun GbLIO MPOBEIEHO
Hanbosiee KpymHoe B EBporie MyJbTHIIEHTPOBOE WC-
cneposanie — PROSPER (Prolaps Surgery Perineal
or Rectopexy) [60]. Ono Brmounio B cebs 293 manm-
eHTa, MPOJIEYEeHHBIX B 34 IEHTpPax, PacoOKeHHbIX
He TOJIbKO B BenukoGpuranuu, HO U 3a ee TpejiesiaMiu.
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PanpomMusanus 1npousBoanaach Meskay aGJIoMUHATb-
HBIM U TEPUHEATbHBIM JOCTYNAaMU, PEe3eKINOHHDBIM
U IIOBHBIM CIOCOGOM PEKTONEKCHU, a CPeIy IallieH-
TOB, ONEPUPOBAHHBIX TEPUHEATHHBIM TOCTYTIOM, MEXK-
ny oneparusamMu AnbtMmeiliepa u [lenopma. PesynabraThl
MCCJIEIOBAHNS TIOKA3JIN JOCTATOUHO BBICOKYIO YaCTO-
Ty PeluUBOB B CPOKM OT 6 Heaedb 10 3 JeT IIo-
cJie orepar 6e3 CYNMIeCTBEHHBIX Pa3Juduil MexXIy
rpynnamMu maiueHtoB. B To ke BpeMs ObLIO OTMe-
YeHO PaBHOMEpHOe yiydlneHne (YHKIMH TOJCTOMH
KUIIKA U aHAJIbHOTO JlepsKaHusg BO BCeX TIpyIlax.
TakuMm o6pazoM, W 3TO UCCIAEAOBAHUE HE TTOKA3AJ0
OYEBM/IHOTO IIPEUMYIIecTBa TOTO WK MHOTO c1iocoba
KOPPEKIIUH BBITTAIEHUS TTPSAMON KUIITKH.

N Bce sxe 3a te 10 mer, B TeyeHue KOTOPBIX IPO-
BOJIMJIOCH 9TO KPYTHENIIee UCCAe0BAaHUE, MOIXO/IbI
K JIEYEHUIO BbINAJEHUS IPSMONH KHUIIKU 3HAYUTEJb-
HO u3MeHmWMCh. [lo pesympratam ompoca YJIeHOB
Accoupanuy  KOJIOIIPOKTOJIOrOB  BesnkoOputaHuu
u Vpmananm, 3a 970 BpeMsi 3HAUYNTEJNbHO YBEJTMYNIACDH
yacToTa a6JIOMUHATIBHBIX OIIEPAINil, TIPH 3TOM B Pa3bl
YMEHBITIOCh YHCJAO PE3EKINOHHON PEKTONEKCUH,
B /IBa pa3a peke cTaja IPUMEHATbCS 3ajHeleTieBas
pexTornekcus. A caMoil MomyJasipHON U3 abGJIOMUHATD-
HBIX METO/IOB CTajla BeHTPaJbHasl PEKTONEKCUs, IIpel-
noxennag A. D’Hoore et al. B 2004 1. [62]. B 97 %
CJIy4aeB ollepalysl BBIIIOJHSIETCS JalapOCKOINYeCKUM
CII0CcO60M WM € WMCIOJb30BAHUEM POOOTHYECKOI TeX-
Hukn [63].

Hecmotpsi Ha orcyrcTBue y6eAuTeNbHON TOKa-
3aTeJbHON 6asbl O IpPeuMyllecTBe [JaHHOTO MeTo/a
nepe/ IPYruMu, XUPYPIH CTAJIN Yalle TPUMEHSITh ero
BCJIE/ICTBHE TaKUX OCOOEHHOCTEH, Kak OorpaHndeHHas
MOOWJIN3AIS TPSIMON KUMKW TOJBKO IO TepenHeit
U TIPaBOil MOJYOKPYKHOCTH C COXPaHEHUeM JaTepasib-
HBIX CBSI30K, YTO B 3HAYNTEIHHON Mepe CHUKAET PUCK
Pa3BUTUA  IIOCJICONEPAIIMOHHBIX  3all0POB, BO3MOX-
HOCTD MCTIOJTb30BAHUS 9TOU OTEPAINH /IS KOPPEKITIH
COIIYTCTBYIOIIUX TIPOSIBJIEHUH CHHIAPOMa OIyIeHUs
TA30BOTO [[HA — PEKToIle]e WU SHTEpoIese, a TaK-
Ke HeGOJbIINM YUCJIOM PElUINBOB, JeKIapUpPyeMbIM
MPUBEPSKEHI[AMI HTOTO METO/IA.

Ha ocHoBanum MeraaHanan3sa JABeHA/IIATH HEPAH/O-
MU3UPOBAHHBIX WMCCIETOBAHNUN, BKIIOUUBIINX 728 ma-
LIUEHTOB, PEIU/MBLI BbIIA/I€HUS IPSIMON KUIIKHU [10CJIe
BEHTPANBHON  PeKTO(KOJIBIIO)CAaKPOTIEKCHN  OTMeva-
Juch B 3,4 %, a IMOCJIEONePaIHOHHbIE OCJIOKHEHHUST
B 23 % mabmogenuti [64]. B cTpyKTypy OCI0KHEHUIT
BXOJAT IIPOTPY3US CETKM BO BJarajuile Wil B IIpS-
MYI0 KHIITKY, CTPUKTypa TPSIMOIl KUIMIKH, (POpMHUPO-
BaHMe PEeKTOBarmHaJbHOTO cBuIa [65, 66]. Kak cien-
CTBWE JIATAPOCKOMIYECKOI (hUKCHpYIOTIeil onepannn
MO3KET BO3HUKHYTb IIOPT-aCCOIIMUPOBAHHAS TIpPblkKa
n 6ojiee peaKoe OCTOKHEHWE — JIOMOOCAKPATbHBIIH
quciut [67, 68]. Tlo pesyabraTaM MYJIbTUIIEHTPOBO-
TO WCCaeJoBaHus, BKIounBIero 508 venoBek, OBLIO
YCTQHOBJIEHO, YTO B OTAQJIEHHOM IOCJIEOIePallnOHHOM
MepHUo/ie TONOKUTETbHBIN (PYHKITMOHATbHDINA 2 dexT
OT JIaHHO#l onepanuu orMevasn 86 % TAIMEHTOB
¢ TIOJIHBIM BbITajeHneM [69].

[locTtaToyHo TPyAHOI 1 He penieHHoi 10 HacTosIIe-
ro BpeMeHU 3ajlaueil sIBJIsieTCsl KOPPEKIMS aHaJIbHOM
MHKOHTUHEHIMH, KoTopas Bcrpedaercss y 11—81 %
OOJIBHBIX C BbITIajleHueM mpsamoit kumiku [12, 70—72].
CmabocTh aHATBHOTO CHUHKTEPA Yy HUX OOYCIOBJIEHA
HE TOJIbKO MEXaHWYECKUM PACTSKEHUEM BbITIAIatonei
NpaMoOil KUITKOW, HO M Ta3oBOil Helipomartueil, KOTO-
pas 4acTo BO3HHKaeT Ha (DOHE CHHIpOMA OIyIIeHUs
tazoBoro nna [71, 73, 74]. Henocrarounoctsb cun-
KTepa MOKET TakKyKe YCYTyOJsiTh yBeJIWYeHUEe aHOPEK-
TAJbHOTO YIJIa, OTMevaiolleecss Yy MAlUEeHTOK C JIJIU-
TEIbHO CYMIECTBYIONIMMU CUMITOMAMM  OMYIIeHUS
TazoBoro aHa [75—77].

[To smTepaTypHbIM [JaHHBIM, caMo 3¢ QeKTuBHOE
yCTpaHeHVe BbINAJEHNsT TPSIMOM KUIIKK YJIydInaer
(pYHKINIO aHAIBLHOTO JEep:KAHUS TPAKTHYECKH Y TIO-
noBuHbl nammentos. Tak, P.T. Aitola et al. (1999)
YCTAaHOBWJIM, YTO YJy9IIEeHWE AHAJILHOTO [P KaHWs
HpOUCXOAUT y 40 % MaIeHToB Mocjie 3a/JHeleTIeBoil
pekronekcun [78]. A. D’Hoore et al. (2004) 3apern-
CTPUPOBAJIM 3HAYNTENbHOE (DYHKIIMOHAIbHOE YJIyullie-
Hue y 29 n3 31 manmenTa ¢ mpuU3HAKaMN aHAJIbHOHN WH-
KOHTUHEHIIUN TTOCJI€ BBITIOJHEHUST Y HUX BEHTPAJbHON
PEKTOIEKCUN IO MOBOJY PEKTATBHOTO mpoJarnca [62].

3ak.oueHune

Boimmajienie  psAMOil  KMIKU, — SIBJASISICH  OJIHUM
13 MPOSBICHUN CHHAPOMA OIMYIIEHHUS TTPOMEXKHOCTH,
B OOJIBIIMHCTBE CJIy4aeB BO3HUKaeT Ha (QoHe pas-
BUBAIOIIEHCA B TeYeHHE [ITUTETHHOTO BPEMEHU He-
COCTOSITEJTHBHOCTH ~ CBSI30UHO-MBIIIEYHOTO  amnmapara
Ta30BOTO JHA. BceienacrtBue BBIPAXKEHHBIX CTPYKTYP-
HBIX WM3MEHEHUIl B TKAHSAX U yTPaThl MX (DYHKIHMO-
HaJIbHBIX CBOWCTB y JIaHHOH KaTeropuu IalleHToB
MATOTEHETUYECKN OTPaB/aHbl (PUKCHPYIOIIHE olepa-
1IN C UCTIOJb30BAHUEM TIPOTE3UPYIONNX MATEPUAJIOB.
Hawubonee pacnpocTpaHeHHBIM METOJIOM B HACTOSIIEE
BpeMsl SIBJSIETCS JIallapOCKONMUecKas PeKTO(KOIbIIo)
CaKPOIEKCHsI, TMO3BOJISIONAS JIOCTUTHYTh TIpUeMJie-
MBIX aHATOMMYECKUX U (DYHKIIMOHATIBHBIX pe3yJibTa-
TOB JieueHUs. Y TOXKUJIBIX TAIMEHTOB C TSIKEJTBIMU
COITYTCTBYIONMMHU  3a00JIEBAaHUSIMU, TTPEICTABISAIONIN-
MU BBICOKUI PHUCK TPOBEAECHUS HHAOTPAXEATHHOTO
HApKO03a, MOKA3aHO HMCIIOJIb30BAaHUE TPOMEKHOCTHBIX
MeTo/IOB JieueHusi. Kpome aroro, omnepamuu mpoMesk-
HOCTHBIM JIOCTYTIOM OGOCHOBAHBI MPH PEIUINBE BbI-
NaJIeHUsT TPSIMON KWITKH, a TaKKe Yy MOJIOJbIX Ta-
IIMEHTOB BO W30EKaHWE OCTOXKHEHWI, CBSI3aHHBIX
¢ HapylleHueM I1010B0H (pyHKIuY.

Heo6xoamMo yuuThIBaTH, 4YTO CHHIPOMOM OIIY-
NIEHUsT TPOMEKHOCTH COMPOBOXK/IAETCS BEChbMa Pas-
HOOOPA3HON  KJIMHUYECKOH CHUMITOMATHUKOH, 00y-
CJIOBJICHHOI HAJMYUEM Y TIallUEHTOB COIYTCTBYIONNX
(PyHKIIMOHAMBHBIX W HCHUXO3MOIIMOHAJIBHBIX Hapy-
meHuit. ITH  0COGEHHOCTH TPEGYIOT WH/IUBUIYAJb-
HOTO TIOJXO/Ia C TIPeIBAPUTEIbHON KOPPEKINel BbI-
SIBJICHHBIX ~ paccTpoiicTB. Hemoorenka ykazaHHbIX
00CTOSITEIbCTB MOKET TPUBECTU K HEOTaronpusTHOMY
(byHKIIMOHATBLHOMY Pe3yJIbTaTy JeUeHHs] W PeruuBy
BBINIAJICHUS TIPSIMON KUIIIKH.

64
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Surgical Treatment of Rectal Prolapse
(History of the Issue and Modern Perspective —
Literature Review)
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Aim: to assess the data on the most common surgical interventions for rectal prolapse.

Key points. At present, there are more than 100 methods of surgical correction of rectal prolapse that are carried
out by means of the perineal or abdominal approach. Perineal surgical approaches are mostly performed in elderly
patients who suffer from severe concomitant diseases, as well as in cases of recurrent rectal prolapse. In other cases,
the abdominal approach is preferred for surgical interventions. Currently, the most popular surgery is laparoscopic
recto(colpo)sacropexy.

Conclusion. It is important to consider that the descending perineum syndrome is accompanied by a variety of clin-
ical symptoms; therefore, patients with rectal prolapse require a personalized approach. Underestimation of these
factors may lead to an unfavorable outcome of functional treatment and recurrence of rectal prolapse.

Keywords: rectal prolapse, pelvic prolapse, pelvic floor prolapse syndrome
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1 PrbY «HaumoHaibHbI MeauLMHCKNEG MCCnenoBaTebCKui LLeHTP KOI0MpoKTonorum um. A.H. Peixxux» MuHucTepcTBa
3apaBooxpaHeHus Poccurickor denepaumnn, Mocksa, Poccurickas enepaums

2reoy Aro «Poccurickas MeauUmMHCKas akaaemMusi HernpepbiBHOMO rpogeccruoHaibHoro obpasoBaHust» MuHucTepcTea
3apaBooxpaHeHusi Poccurickon @enepaummn, Mocksa, Poccuiickas denepaums

Llenb 0630pa: NnpoaHanM3npoBaTh AaHHbIE MO Hanbosiee PacnpPoOCTPaAHEHHBIM XUPYPrUYECKMM BMELLATENIbCTBaM
Nno NOBOAY BbiNaAeHNS MPSIMOM KULLKM.

OcHoBHbIe nonoXxeHus. B HacToswee Bpems cyuiectByeT 6onee 100 cnocoboB XMpypruyeckor KOppekLuum Bbl-
nageHus NPsSMON KULLIKM, KOTOPbIE BbIMOMHAOTCS C UCMOMb30BAHNEM NMPOMEXHOCTHOrO b0 TpaHcabaoMUHaNb-
Horo goctyna. Onepaumn NMPOMEXHOCTHbIM AOCTYNOM Yallle BCEro MPUMEHSATCA Y MaLMEHTOB CTapLUen BO3-
PaCTHOW rpynmnbl C TSHXXENbIMU COMYTCTBYIOLMMNU 3a00NEBaHUAMN, a Takke Npu peuuamBe BbiNageHUs MpsiMon
KMLLKK. B OCTanbHbIX CRy4asax NPeMMyLLEeCTBEHHbIM ABASETCS TPaHCAO40OMUHANBHbBIA OOCTYMN XUPYPruyeckmnx BMe-
LaTenbCTB. B HacTosLLEee Bpems Hanbonee NonynspHOM onepaumven SsBageTcs nanapockonnyeckasa pekTo(Konbmno)-
cakpornekcus.

3akniovyeHue. BaxHo yunTbiBaTh, YTO CUHAPOM OMYLLEHNS MPOMEXHOCTU CONPOBOXAAETCHA Pa3HOOOPa3HOM Kn-
HMYECKON CUMMATOMATUKOW, B CBA3M C 9TUM NALUMEHTHI C BbIMAAEHNEM MPSIMON KUK TPEBYIOT MHOVNBUAYANTbHOIO
noaxona. HepooueHka ykasaHHbIX 0OCTOATENLCTB MOXET NMPUBECTU K HEOMAronpuaTHOMY QYHKLVOHANLHOMY pe-
3yNnbTaTy NeYeHns U peLmanBy BbiNaaeHNSa NPSIMOWN KALLIKIA.

Kniouesble cnosa: BhinageHne NpsaMon KULLKKY, Ta30BbIM Nposianc, CUHAPOM ONyLLEeHN Ta30BOro AHa

KoHNUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHMIMKTA UHTEPECOB.

Ansa untupoBanus: bupiokos O.M., Mynpos A.A., TutoB A.l1O., Koctapes U.B., JlykbsiHoB A.C., Xapkos E.E., LWWaBpuHa T.IO.,
AudkacoB C.U. Xupypruyeckoe nevyeHue BbinageHust NPSMon KULLKK (MCTOPUS BOMPOCa M COBPEMEHHbIV B3rnsaa). Poccuinckuia
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Introduction

The rectal prolapse is the most demonstrative
manifestation of the descending perineum syn-
drome, when the muscular-ligamentous structures
lose their ability to support the rectum within the
pelvic cavity.

Alan Parks, who proposed the definition of de-
scending perineum syndrome in 1966, exemplified
it by the rectal prolapse, emphasizing that it is the
weakening of the pelvic floor muscles that leads to
displacement of the rectal wall into the anal canal,
followed by its prolapse beyond the anus. Thus,
he complemented the existing, mutually non-ex-
clusive, hernia and invagination theories of bowel
prolapse and added the missing link to the sequen-
tial chain of rectal prolapse development, which
now follows a logical progression: formation of a
deep Douglas pouch due to weakness of the pelvic
floor muscles (hernia theory) — displacement of
the pelvic peritoneum and the rectal wall in a
distal direction under the influence of factors that
increase intra-abdominal pressure (invagination
theory) — a complete prolapse of the rectal walls
due to decompensation of the fixing apparatus.

This condition is accompanied by severe dis-
comfort, which significantly impairs the quality of
life and leads to social maladjustment.

Surgical treatment

The history of rectal prolapse treatment dates
back to the time before the modern era. Mentions
of this ailment have been found in the Ebers pa-
pyri created in 1500 BC [1].

In the 19th century, numerous devices such as
tarpaulin and adhesive dressings, special bandages,
pelottes, gutta-percha balloons, rubber balls, and
other devices to hold the rectum in place were
proposed [2—4].

With the advent of antiseptic and anesthetic
practices, surgical methods began to be intro-
duced, involving the fixation or resection of the
prolapsed bowel. To date, there are more than
100 methods of surgical correction, which are car-
ried out by means of the perineal or abdominal ap-
proach. Among the perineal approaches, the most
popular are the Mikulicz, Altemeier, and Delorme
surgeries.

Perineal resection of the prolapsed rec-
tal segment was first performed by J. Mikulicz
in 1889 and has since become widely used both
in the author’s native land and abroad [5—7].
However, in a short time, reports emerged of com-
plications associated with the surgery, such as
bleeding and anastomotic leakage, as well as relat-
ed mortality rates reaching 11 % [8]. Additionally,

an analysis of treatment outcomes conducted
at St. Mark’s Hospital (London) revealed that
the recurrence rate of prolapse and anal sphincter
insufficiency after the Mikulicz surgery reached
58 and 76 %, respectively, which led surgeons to
abandon this method for an extended period [9].

In 1952, W.A. Altemeier modified the Mikulicz
surgery by supplementing perineal resection of the
prolapsed rectum with pelvic floor muscle repair.
The author reported a recurrence of rectal pro-
lapse in only 3 out of 106 patients operated on
using his technique [10]. Other researchers who
applied the Altemeier surgery in their practice
noted a recurrence rate ranging from 0 to 44 % [11,
12]. In addition, in 12 % of cases the development
of complications, such as bleeding, anastomotic
leakage, pararectal abscess, and rectal stricture,
was noted [11].

With the advent of stapling devices, some sur-
geons began forming anastomoses using mechani-
cal sutures, noting their greater reliability com-
pared to handmade sutures [13—15].

The Delorme surgery, proposed in 1900, is con-
sidered to be a less invasive method for treating
rectal prolapse [16]. This method is applied in cas-
es of prolapse of the mucosa or a short full-wall
segment of the rectum, as well as rectal prolapse
complicated by a solitary ulcer [17].

The essence of the surgery involves excising the
mucous membrane of the prolapsed portion of the
rectum, followed by plication of the muscle lay-
er to form a ridge located at the proximal edge
of the anal canal [16]. Some authors report that
after the Delorme surgery, there is a significant
increase in resting pressure and voluntary contrac-
tion pressure of anal sphincters [17, 18]. Based
on the reference literature, 50 % of patients who
previously had suffered from constipation experi-
enced improved colon function after the Delorme
surgery, with no newly developed constipation re-
ported [19, 20]. According to other sources, con-
stipation, along with inflammatory complications
in the surgical area, urinary retention and bleed-
ing from the suture line, occur in the postopera-
tive period in 4—12 % of cases [21, 22]. Mortality
following the Delorme surgery ranges from 0 to
4 %, while the recurrence rate varies from 4 to
38 % [17, 18, 21-23].

The above methods of rectal prolapse treatment
are mainly applied in elderly patients and those
who suffer from severe concomitant diseases, for
whom abdominal surgeries are contraindicated
[24—28].

The abdominal approach is mainly used for
fixation surgeries involving prosthetic materials.
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In 1952, an American surgeon C.B. Ripstein first
implemented a technique, in which rectopexy was
performed using a Teflon mesh placed anterior to
the rectum in the form of a loop, with the free edges
fixed to the sacrum. To prevent stricture, the mesh
is attached in such a way that a free space remains
between the posterior rectal wall and the sacrum
[29]. According to the literature, the recurrence rate
of rectal prolapse after the Ripstein surgery ranges
from 0 to 13 %; however, symptoms of impaired
rectal evacuation function are common [30—34].
An improvement in anal continence following an-
terior loop rectopexy is observed in 20—60 % of pa-
tients, while improved rectal evacuation is reported
in 32 %; on the other hand, constipation progression
occurs in 48 % of patients [35].

It should be noted that fixation of the rectum
to the sacrum using a mesh placed in the anterior
position does not eliminate the risk of stricture
development, which may require recurrent surgery
in 17 % of cases [36—39].

To eliminate the shortcomings of the Ripstein
surgery and achieve better outcomes in treating rec-
tal prolapse, another fixation method was proposed
by E.H. Wells in 1959. He used a rectangular im-
plant made of Ivalon sponge, which was transverse-
ly attached to the sacral promontory with non-ab-
sorbable sutures. After mobilizing and pulling up
the rectum, the edges of the implant were sutured to
the lateral semicircles of the rectum [40].

After assessing the results of posterior loop rec-
topexy, authors report rectal prolapse recurrence
rates ranging from 3 to 15 % [40—44]. An im-
provement in anal continence during the postoper-
ative period occurs in 3 to 40 % of patients [30, 43,
45—47]. Data on the development of constipation
after the Wells surgery are inconsistent, but some
reports indicate rates reaching 75 % [47, 48].

Over time, synthetic meshes have been used
instead of Ivalon sponge for posterior loop recto-
pexy, and more recently, biological implants have
been introduced. Studies comparing the results of
using materials with different structures have not
shown significant differences; however, the use of
biological implants, which are structurally similar
to natural body tissues, is generally considered
preferable by authors [30, 31, 48—51].

In some patients, fixation is combined with re-
section of the elongated sigmoid colon. This meth-
od of treating rectal prolapse was first described
by H.M. Frykman in 1955 [52]. Time has shown
that this type of surgery does not significantly af-
fect the frequency of disease recurrence. However,
some researchers report that patients who under-
went sigmoid colon resection along with rectopexy
experienced postoperative constipation much less
frequently [48, 53—55].

Anterior rectal resection proposed as a treatment
method for rectal prolapse also did not lead to a
significant improvement in outcomes [56]. The ex-
perience of treating 113 patients who underwent
anterior rectal resection for prolapse was summa-
rized at the Mayo Clinic. Recurrence of prolapse
was reported in 9 % of cases. Additionally, an
increase in recurrence rates was noted over time,
with frequencies of 3 %, 6 %, and 12 % at 2, 5, and
10 years of follow-up, respectively. Postoperative
complications, including anastomotic leakage in
3 patients, were identified in 29 % of cases [57].
According to other sources, a recurrence of pro-
lapse occurred in 7 % of patients during follow-up
periods of up to 6 years after the surgery [58].
An unfavorable aspect of anterior resection in pa-
tients with incontinence, often associated with
rectal prolapse, is the possibility of complete loss
of bowel control, which may develop after the
formation of a low anastomosis [58, 59].

Therefore, despite a wide variety of surgical
methods for treating rectal prolapse, there is still
no procedure capable of guaranteeing consistent re-
sults, just as there is no sufficient convincing re-
search proving the superiority and reliability of any
particular method. This is likely due to the relative
rarity of the disease. According to a survey of 50 %
of the members of the Association of Coloproctology
of Great Britain and Ireland (ACPGBI), each sur-
geon performs an average of 6 surgeries for rectal
prolapse per year [60]. Most of the published data
on treatment outcomes are based on a small num-
ber of observations and, therefore, lack reliability.
To obtain more accurate data, sample sizes were in-
creased through multicenter studies. One of these
studies, involving 643 patients treated at 15 centers,
was conducted in the USA [61]. This study exam-
ined recurrence rates following the use of various
techniques, approaches and fixation methods for
rectal prolapse. The results showed no significant
differences in recurrence rates between the methods
studied. However, an increase in recurrences was
observed across all groups as the follow-up period
lengthened. While the recurrence rate did not ex-
ceed 3 % within a year after surgery, regardless of
the method used, it varied from 15 to 30 % after
10 years [61].

Later, the largest multicenter study in
Europe under the auspices of the Association of
Coloproctology of Great Britain and Ireland was
conducted — the PROSPER (Prolapse Surgery
Perineal or Rectopexy) study [60]. It includ-
ed 293 patients treated at 34 centers located not
only in the United Kingdom but also abroad.
Randomization was performed between the ab-
dominal and perineal approaches, resectional and
suture rectopexy, and among patients operated on
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by the perineal approach, between the Altemeier
and Delorme surgeries. The results of the study
showed a relatively high frequency of recurrenc-
es ranging from 6 weeks to 3 years post-surgery,
with no significant differences between patient
groups. At the same time, consistent improvement
in bowel function and anal continence was noted
across all groups. Thus, this study also failed to
demonstrate a clear advantage of any particular
method for correcting rectal prolapse.

And yet, during the 10 years over which this
largest study was conducted, approaches to the
treatment of rectal prolapse have changed signifi-
cantly. According to a survey of members of the
Association of Coloproctology of Great Britain
and Ireland, the frequency of abdominal surger-
ies has significantly increased, while the number
of resection rectopexy cases has dramatically de-
creased, while the posterior loop rectopexy is now
performed half as often. The ventral rectopexy
proposed by A. D’Hoore et al. in 2004 has become
the most popular abdominal method [62]. In 97 %
of cases, the surgery is performed laparoscopically
or using robotic techniques [63].

Despite the lack of convincing evidence demon-
strating this method’s advantage over others, sur-
geons increasingly prefer it due to such features
as limited mobilization of the rectum only along
the anterior and right semicircle while preserving
the lateral ligaments, significantly reducing the
risk of postoperative constipation, the ability to
use this surgery to correct associated manifesta-
tions of pelvic floor descent syndrome, such as
rectocele or enterocele, as well as a relatively low
number of recurrences reported by proponents
of this method. According to a meta-analysis of
twelve non-randomized studies involving 728 pa-
tients, recurrences of rectal prolapse after ventral
recto(colpo)sacropexy were noted in 3.4 % of cas-
es, while postoperative complications occurred
in 23 % of cases [64]. The complications include
mesh protrusion into the vagina or rectum, rectal
stricture, formation of a rectovaginal fistula [65,
66]. As a consequence of laparoscopic fixation sur-
geries, port-associated hernia and a rarer compli-
cation, lumbosacral discitis, may also occur [67,
68]. According to a multicenter study involving
508 patients, a positive functional outcome was
noted by 86 % of patients with complete prolapse
in the long-term postoperative period [69].

A rather difficult and unresolved issue remains
the correction of anal incontinence, which is ob-
served in 11—81 % of patients with rectal prolapse

[12, 70—72]. Weakness of the anal sphincter
in these patients is caused not only by the me-
chanical stretching of the prolapsed rectum but
also by pelvic neuropathy, which often develops
on the background of pelvic floor descent syn-
drome [71, 73, 74]. Sphincter insufficiency can
also be exacerbated by an increase in the anorec-
tal angle observed in patients with long-stand-
ing symptoms of pelvic floor descent [75—77].

According to the literature, effectively elim-
inating rectal prolapse significantly improves
anal continence in almost half of the patients.
For example, P.T. Aitola et al. (1999) found
that 40 % of patients experienced improved
anal continence following posterior loop recto-
pexy [78]. Meanwhile, A. D’Hoore et al. (2004)
reported significant functional improvement in
29 out of 31 patients with signs of anal incon-
tinence after undergoing ventral rectopexy for
rectal prolapse [62].

Conclusion

Rectal prolapse, as one of the manifestations
of descending perineum syndrome, most often
occurs on the background of a long-term devel-
oping failure of the muscular-ligamentous ap-
paratus of the pelvic floor. Due to pronounced
structural changes in the tissues and the loss
of their functional properties, fixation surgeries
using prosthetic materials are pathogenetically
justified for this category of patients. Currently,
the most common method is laparoscopic rec-
to(colpo)sacropexy, which allows achieving ac-
ceptable anatomical and functional treatment
outcomes. In elderly patients with severe con-
comitant diseases posing a high risk for endotra-
cheal anesthesia, perineal methods of treatment
are recommended. Additionally, surgeries by the
perineal approach are justified in cases of re-
current rectal prolapse and for young patients
to avoid complications associated with sexual
dysfunction.

It is important to consider that the descend-
ing perineum syndrome is accompanied by a wide
variety of clinical symptoms caused by associ-
ated functional and psycho-emotional disorders.
These features require a personalized approach
with preliminary correction of identified disor-
ders. Underestimation of these factors may lead
to an unfavorable functional treatment outcome
and recurrence of the rectal prolapse.
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BAngHNUE KOMIIA€eKCHOU TePalluv UHT'MOUTOPOM
IIPOTOHHOU OMIIBI I PE0aMUIIMAOM Ha KAMHUYECKOEe
TeueHre U MOPPOPYHKIIMOHAABHBIE U3MEHEHU
CAU3UCTOU OOOAOUYKU MUILEBOAA Y IIAIIUEHTOB

C HE3PO3UBHOU PEPAIOKCHON OOAE3HBIO

A.A. Makymuna*, A.C. Tpyxmanos, A.b. Ilonomapes, O.A. Croponosa, A.B. IlapackeBoBa,
II.T. Epmumuna, B.A. Muponosa, B.T. MBamkun

DIAOY BO <Ilepsviti Mockosckuii zocydapcmeennviii meduyunckuil ynueepcumem um. .M. Ceuenosas Munucmepcmea
30pasooxpanenus Poccuiickot Medepayuu ( Ceuenoscruii Ynusepcumem), Mockea, Poccuiickas Dedepayus

Llenb nccnepoBaHus: OLEHNTb BANSIHWE KOMIMJIEKCHOW Tepanuun (MHrMOGuTop NPOTOHHOM Nomnbl + pebamununa,)
Ha MOP@PODYHKLIMOHANbHBIE M3BMEHEHMS CIM3UCTOM 000M04KM NMULLEBOAA U KITMHNYECKNE NPOSIBNIEHUS Y NALMEHTOB
C HE3PO3MBHO PedItOKCHOM 60Ee3HbIO.

Matepuanbl n metoabl. B rccnenosaHve 6binmn BKIOYeHb! 39 NauneHTOB C HE3PO3MBHOM pedtokCHoM 6ones-
HblO, KOTOPbIE ObIIM PAHOOMU3NPOBAHbI HA ABE rPYMMbl: OCHOBHYIO, MOJyYaBLUYO KOMIMIEKCHYIO TEPANUIO UHIMOU-
TOPOM MNPOTOHHOM NMOoMMbl oMenpas3osiom (20 Mr B cyTku) B codeTaHum ¢ pebamunuaom (300 Mr B CyTku); 1 rpynny
CpaBHEHUs, KOTopas nony4yana MoHoTepanuio omenpasosiom (20 Mr B cyTku). MpoaomknTensHOCTb Kypca Tepanum
cocTtaBuna 4 Hepenu. Bce meTtoapl 06¢cnenoBaHys NPOBOAVINCH OO0 U NMOCE neveHns. Ins oueHkn MopdodyHKLMO-
HasbHbIX NMokasaTenen CAnM3ncTo 060n04k1 NuLLEeBoaa 6biN0 NPOBEAEHO CTaHOAPTHOE FMCTOJSIONMYECKOE UCCe-
[0BaHWe 61MONTaToOB CM3NCTOM 000N04KM NMULLEBOAA MYTEM OKPACKN FEMATOKCUIIMHOM U 903MHOM, MEXKIIETOYHbIE
NPOCTPaHCTBa OLEHNBANNCH NPY NOMOLLM MOpdOMETPUN. N3BMEHEHMS MAOTHBIX KOHTAKTOB OLEHUBAINCH MO 3KC-
npeccum 6enKoB MAOTHbIX KOHTAKTOB — knayauHa-1, -4 n okknogMHa METOAOM UMMYHOTMCTOXMMUK. Hannyne
1 BbIP@QXEHHOCTb CUMMNTOMOB OLEHNBANNCH C NPUMEHEHVEM bGannbHOM Lwkanbl JlankepTa.

PesynbraTbl. B rpynne KoMnaekcHOM Tepanuu rnocne ne4eHnss OTMEeYasoCh CHUXKEHNE BbIPAXEHHOCTU U3XOMN
(p < 0,001) n otpbixkn (p = 0,004). CUMNTOMbI N3XOrM OTCYTCTBOBaNN 1nn Gbinv cnabo BbipaxeHsl y 63,7 % naum-
E€HTOB, OTPbEKKU — Y 72,4 %. B rpynne cpaBHeHWS Obl10 BbISBNIEHO CTATUCTUYECKM 3HAYNUMOE YMEHbLLEHWE U3XKOT
(p < 0,001), ogHako y 53 % nauneHTOB COXPaHSANacb yMEPEHHAsA UKW 3HAYNTENBHO BbipaXeHHas naxora. MNpu aHa-
nm3e MopdOSIOrM4YeCKNX N3MEHEHNN B CNM3UCTON 0O0NI0YKE MULLEBOAA B rpynne KOMOVMHMPOBAHHOW Tepanuu
rnocne fie4eHnss 0TMeYasocb 3HAYNTENIbHOE CHUKEHWE 303MHODUNBHOM HounbTpauumn (p = 0,030). MNpu oueHke
aKcnpeccun 6enKoB MIOTHLIX KOHTAKTOB MOC/E JIEHEHNS OTMEYEHO MOBbILLEHME 3KCMPECCUN OKKIIOANHA B 00EunX
rpynnax, MMeloLL,ee LOCTOBEPHOE OT/INYME B rpynmne MOHOTEPaNUn MHTMOUTOPOM NPOTOHHOW nomnbl (p = 0,046).
3akntoyeHume. [pMeHeHne KOMOVMHMPOBAHHOM TepanvM B COCTABE MHIMOUTOPA MPOTOHHOW NMOMMbl 1 pebamn-
nuaa aBnseTcs 6e3onacHbIM Ie4EOHbIM MOAXOA0M, CMOCOOHBIM NPUBOAUTE K 3HAYUTENIbHOMY YNYHLLIEHWIO CUMIM-
TOMOB Y NaLMEHTOB C HESPO3UBHOW pedniokCHOM 6one3Hbio. KomnnekcHas Tepanvs npuBena K 3Ha4nTeNbHOMY
YMEHBLLEHMIO 303NHODUITbHOM MHDUNBTPALLMM CAN3UCTON 000104KM NMLLEeBOAa. B 06eunx rpynnax BbISBEHO NOBbI-
LLIEHME 3KCMPECCUN OKKIIOAMHA, OTBEYAIOLLErO 32 LEeIOCTHOCTb MEXKIIETOYHbIX KOHTAKTOB. [1/19 OKOHYaTENbLHOrO
NOATBEPXAEHUS KIIMHUYECKON 3P DEKTUBHOCTN KOMOMHMPOBAHHOM TEPanuUn HEOOXOAMbI LOMONHUTENbHBIE KNN-
HUYECKME UCCNEeoBaHUS C YBETMYEHHOW BBIOOPKOW U ANIUTENbHBIM NEPUOAOM HABMIOAEHNS.

KoHdnukT MHTEepecoB: aBTopbl 3a8BNSIOT 00 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

KnioueBbie cnoBa: MHrMOMTOPbLI NPOTOHHOM NOMMbI, HE3PO3MBHas pedniokcHasa 60/1e3Hb, ANUTENNONPOTEKTUBHAS
Tepanusi, 6enkn NIOTHbIX KOHTAKTOB

Ana uutupoBaHusa: MakywuHa A.A., TpyxmaHoB A.C., NMoHomapes A.B., CtopoHoBa O.A., MNMapackesoBa A.B., EpmuwnHa IN.T,
MwupoHoBa B.A., MBawkuH B.T. BansiHue KOMMNAEKCHON Tepanmm MHrIMOUTOPOM NMPOTOHHON NOMIMbI U pebamMunmMaom Ha KINHUYe-
ckoe TeveHne n MopdodyHKUMOHaSIbHbIE N3MEHEHUS CIM3NCTO 0001I04KM NULLLEBOAA Y MALMEHTOB C HE3PO3NBHOM PedIIOKCHON
6onesHblo. Poccuincknin xypHan racTpoaHTeponorum, renatonoriu, kononpokronorun. 2025. https://doi.org/10.22416/1382-
4376-2025-1695-4615
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The Effect of Combined Therapy with a Proton Pump Inhibitor and Rebamipide
on the Clinical Course and Morphofunctional Changes of the Esophageal Mucosa

in Patients with Non-Erosive Reflux Disease
Anastasiia A. Makushina*, Alexander S. Trukhmanov, Andrey B. Ponomarev, Olga A. Storonova, Anna V. Paraskevova,

Polina G. Ermishina, Victoria A. Mironova, Vladimir T. lvashkin

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

Aim: to evaluate the effect of combined therapy with a proton pump inhibitor and rebamipide on clinical manifesta-
tions and morphofunctional changes in the esophageal mucosa in patients with non-erosive reflux disease.
Materials and methods. The study included 39 patients with non-erosive reflux disease randomized into the main
group (omeprazole 20 mg/day + rebamipide 300 mg/day) and the comparison group (omeprazole 20 mg/day).
The duration of treatment was 4 weeks. Histological examination of esophageal mucosa biopsies (hematoxylin-eosin
staining), morphometry of intercellular spaces, and immunohistochemical assessment of tight junction protein ex-
pression (claudin-1, -4, occludin) were performed. Symptoms were evaluated using the Likert scale.

Results. The combined therapy group showed significant reductions in heartburn severity (p < 0.001) and belching
(p = 0.004), with absent/mild symptoms in 63.7 and 72.4 % of patients, respectively. In the proton pump inhibi-
tor monotherapy group, 53 % of patients retained moderate or severe heartburn. Morphologically, the combined
group demonstrated reduced eosinophilic infiltration (p = 0.030). Occludin expression increased in both groups but
reached statistical significance only in the monotherapy group (p = 0.046).

Conclusion. The combined therapy with proton pump inhibitor and rebamipide improves symptoms and morpho-
logical outcomes in non-erosive reflux disease. Increased occludin expression suggests restored integrity of inter-
cellular junctions. Further studies with larger cohorts and extended follow-up are needed to confirm these findings.
Keywords: proton pump inhibitors, non-erosive reflux disease, epithelial protective therapy, tight junction proteins
Conflict of interest: the authors declare no conflict of interest.
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Bseaenune

lactpoasodareanbiasg  peduiokcHas — 60OJIE€3HD
(TOPB) upexacrapasier coboii XpoHuyeckoe 3aloJeBa-
HIle, XapaKTePU3YIOIIeecss IEPBUYHBIM HAPyIIeHIEM
MOTOPHO-3BaKyaTOPHON (DYHKIUU BEPXHUX OT/ETOB
JKEJTYJOYHO-KHUIIIEYHOTO TPAKTa, (DYHKIIUH TUIIEBOIHO-
JKETYIOUHOTO TIEPEeX0/ia M HAJTMYUEM T1aTOJOrHIeCKOro
ractpoasodareanbioro peduiokca [1]. CoBpemMeHHbBIE
JIAHHbBIE YKA3bIBAIOT, YTO pacipocTpaneHHoctb ['IPbH
B Mupe jocruraer 13,98 % [2], npu atoM GosbiinH-
CTBO CJyYaeB TPUXOJUTCS Ha HEIPO3UBHYIO (HOPMY
3a60/ieBaHusI, KOTOPAsl XapaKTePU3yeTcsi CHMITOMAMH,
CHIZKAIONIMMH KAUeCTBO JKU3HU, MIPU OTCYTCTBUU 3PO3UIL
B TmieBosie Ha (hOHe OTMEHbI AHTHCEKPETOPHOIT TEPATIII
[3]. TTomuMo BBICOKOIT 3a00J1€BAa€MOCTH, AKTYaJIbHOCTD
mpobsiembl [OPDB B kimHMYecKolt mpakTuke 00ycJI0BICHA
poctoM pedpaKkTepHbIX K TIPOBOJANMON aHTHCEKPETOPHOI
Teparu ciyvaeB 3aboneBanus [4, S].

CJm3uCTO-3MUTENANbHBIN  6apbep CJIYKUT OCHOB-
HBIM 3al[UTHBIM (hakTopom causuctoii 06oa0urn (CO)
NUIIEBO/Ia OT MOBPEK/IAIONIETO BO3JAEUCTBUS PedTioK-
tara. KiioueBbIM 271eMEHTOM 3MUTETHATBHOTO Gapbepa
SIBJISTIOTCST TIJIOTHBIE KOHTAKTBI ANMKAJIBHONW YacTH IiU-
TOIIagMaTnyeckoit MeMGpanbl. O6ecriednBas TPOYHYIO
MEXaHUUYECKYIO CBSI3b KJETOK M OCYIIECTBJISISI KOHTPOJIb
TPAHCIIOPTUPOBKHU BEMIECTB O MEKKJIETOUHBIM IPO-
CTPAHCTBaM, OHUM PEryJUPYIOT 1EJIOCTHOCTD M TPOHU-
maeMoctb CO. K GesikaM IJIOTHBIX KOHTAKTOB OTHOCHT-
CS1 KJIAY/IMHDI, OKKJIIOJIUH, MOJIEKYJIbI aJire3un u GenoK

sanmparomeii sonsr (zonula occludens) [6, 7]. B pane
nccJIeJOBaHMil ObLIO TIOKAa3aHO, 4YTO IATOJOTHYECKOE
BozzelictBue pedumortara Ha CO MUIEBoa BbI3bIBAET
pacinpenne MeKKJIeTOYHbIX TPOCTPAHCTB U CHIKEHHE
9KcIpeccun GeJIKOB IJIOTHBIX KOHTAKTOB Ha MeMOpate
AIUTETNOIUTOB. [laHHble M3MeHEHUsI MPUBOASAT K I10-
BBIIeHNIO TTpoHutiaeMoctn CO mmieBofa u, Kak CJae-
CTBHE, K MTPOHUKHOBEHUIO JKEJTYJ0YHOTO COJEPIKUMOTO
B GoJiee TJyOOKHE CJOW TMHUIIEBOJA, T/E TPOUCXOUT
pas3BUTHE U TOJIEPKaHNe XPOHUYECKOTO BOCIAINTE/Ib-
HOTO TIpollecca, a Takke akTuBaius addepeHTHbIX
HOIMPEIENTOPOB, YTO HPUBOAUT K BO3HHUKHOBEHUIO
cuMntoMoB [8—14]. Takum o6pa3oM, MOBbBIIIEHUE HTTH-
TeJIMAJIbHOM POHUIIAEMOCTH JIEJKUT B OCHOBE Pa3BUTHS
U TIporpeccupoBanus 3a60JeBaHus, a TaKKe BOSHUKHO-
BeHUs CUMITOMOB y narenToB ¢ [OPB [13].
PeGamutiuy; — s1IUTETUONPOTEKTUBHBIN TIperapar,
KOTOPBIil IMUPOKO MPUMEHSIETCST B JIEYEHUN U PEOT-
BpAIECHUN TOBPEK/ICHUN JKETY/IKa, BBI3BAHHLIX HECTE-
POM/IHBIMU  ITPOTUBOBOCIIAJIUTE/IBHBIMK  [TPEIapaTaMu
u nudexnueit Helicobacter pylori [16, 17]. OcHoBHbIe
MeXaHM3Mbl  TIPOTUBOBOCIHAIUTEIBHOIO U IUTOIPO-
TEKTHBHOTO JIEHCTBUSA pebaMUINIa BKJIOYAIOT CTUMY-
JISSIUI0 CHHTE3a IIPOCTArJIaHAMHOB Yepe3 HKCIPECCHIO
IIUKJIOOKCUTEHA3bI-2, WH/YKIMIO CEKPEeIun  CJIHM3H,
HENTpaJu3aimnio CBOGOIHBIX PaJUKATIOB, WHIHOHPO-
BaHUE aKTHBAIMN HEHTPOUIOB, a TaKiKe MOaBJe-
HUE MPOAYKIUU ITUTOKMHOB JIEHKOIUTAMU W KJIETKAMU
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srmrenust xenyaka [18—21]. Psax paGor mocesimieH u3-
VUYEHWIO SIHUTETNONPOTEKTHBHOTO aderra pedbamMumma
na CO mumesoma. B nccinenoBanun T.G. Gweon et al.
[8] msywanmoch BiAMsSHME KOMILIEKCHOW TEpammd, CO-
crosell 13 MHrUOUTOPOB MPOTOHHOI oMbl (MTIIT)
1 peGaMHITN/IA, HA IKCIPECCH0 OeJKOB MJIOTHBIX KOH-
taktoB B CO muineBoZa y KpbIC ¢ MHIYIHPOBAHHON
I'9Pb. Pesyabrarsl okaszanm, 4To yPOBHU 9KCIPECCUT
KJIayanHa-3 U KjayanHa-4 ObLIM 3HAUUTEIbHO BbIIIE
B IpyTIe KUBOTHBIX, MOJyYaBmuxX KoMOmHarmo MIIII
u peGaMuIInia, 0 CPABHEHUIO C IPYIION, MoJIydyaBIieii
tosbko WIIII, m KOHTPOIBHON TPYIIION.

B wuccremoBanun S.M. Yoon et al. [22] npunu-
mamm yvactue 139 manmentoB ¢ ['OPB, B ToM umcre
50 marueHToB ¢ HeIPO3UBHOU PedIIIOKCHON (GOIE3HBIO
(H3PB), kotopbie GbLIM pasjaeseHbl Ha JBe TPYIIbI.
Opna Tpymlma Ha IPOTSDKEHHH 8§ Heleslb IoJydasa
koMOmHUpoBaHHyo Tepanuio ¢ UIIIT w pebamummiom,
Bropasg — MWIIII n name6o. CoriacHO TOJYyYEHHBIM
pesysbTaraM, 4depe3 8 HeeJb JieYeHHS y MAIMEeHTOB
¢ HOPDB, nonyyaBmmx KOMIIEKCHYIO Tepanuio, Ha-
6JIIO/TATTOCh CTATHCTUYECKH 3HAUMMOE CHIDKEHWE KO-
yecTBa JUMQOIUTOB, a TaKyKe YMEHbIIEeHHe pPasMepoB
MEKKJIETOYHBIX TPOCTPAHCTB B SMUTEINH TTHIIEBO/IA
1o cpaBHeHuio ¢ rpynnoil, npunumasiieii MITIT u mia-
1e6o. TakuM o6pa3oM, HOBBIMEHNEe GapbepHON (HYHK-
UM SIUTEJUATbHBIX KJETOK 4Yepe3 PeryJdluio 3KC-
MPECCHU W JIOKATU3AIUU GEIKOB TIOTHBIX KOHTAKTOB
SABJISAETCSA TOTEHIIMAJIbHON MUILIEHDbIO IS IOCTIKEHUS
AnuresabHoil pemuccuu y nanuentos ¢ HOPB.

KoM6unupoBaHHast snUTEINONPOTEKTUBHAS U KHUC-
JIOTOCHIDKAIONIAsT TEPAIusl TIpe/CTaBisgeT co6oi Tep-
CIIEKTHBHBIN TIOAXO/A JUISL  yJydilieHus: GapbepHoit
¢yurmmm CO nmmeBoga, OOGTETYeHUS CHMITOMOB
1 JIOCTHKEHUS JJINTEJIbHOH PEMICCUM 3a CYeT BO3Jeli-
CTBHS Ha OCHOBHBIE 3BEHbs MAaTOTeHe3a 3a00JI€BAHNS.

MarepuaJjbl U METO/bI

Husaiin uccaedosanus

[laHHoe paHIOMU3NPOBAHHOE IPOCIEKTUBHOE Ol
HOIIEHTPOBOE HCCJIeJJOBaHNWe MPOBOANIOCH Ha Gase
Kiunuky mporiesieBTHKM BHYTpeHHUX Oo0Jie3Hell, ra-
CTpOaHTeposiorun u remarosorun uM. B.X. Bacuienko
ITepporo MI'MY um. .M. Ceuenosa (CeuenoBckmit
Vuusepcurer). Ydactue B HCCAEIOBAaHMM NpeJJiara-
Joch naruentam or 18 g0 75 ner ¢ auarHo3oM <«He-
sposuBHast pedurokcHas 6oJie3Hby. J[MarHo3bl ObLIKN
MOATBEP>K/IEHBI IPH TTPOBEIeHNH 330(haroracTpoLyoie-
nockormu (ITJC) u cyrounoit pH-umnegancomerpun.

Kputepusimu, He NMO3BOJISIONINMH BKJIIOYUTDH TAIN-
€HTa B HCCJEeIOBaHME, SIBJISINCH: Bo3pact < 18 e,
6epeMeHHOCTDb, OcJiokHeHHble (opmbl [OPB, comyr-
crBylore 3a6oseBanus nmieBoaa (903uHOMUIbHbINR
a3oarut, uHQEKIMOHHbBIN 330¢arut, axanasusi Kap-
JIMV 1 KapJMOCIIa3M, CKJIEPOJAEPMHUSI), TSKEJIbIEe COIyT-
crytonue 3a6oseBanus (XpoHndeckass Gosie3Hb MoYeK
4—5-11 CT.; XpOHMYECKasi Cep/leuHasi HeAOCTaTOYHOCTD
Bointe [II ¢yHKImonanmbHoro KJjacca 1mo kJaaccudura-
i Hpio-IOpKCKOil Kap/IMOJIOrmuecKoil  accoluari

(New York Heart Association, NYHA); xponudeckast
00CTPYKTUBHASI GOJIE3HD JIETKUX BbITEe 3-if CT. TIO KJac-
cudukarmn [mo6aabHON NHUIMATHBDI TI0 XPOHUYECKON
o6crpykruBHoil  Gostesun  grerkux  (Global Initiative
for Chronic Obstructive Lung Disease, GOLD); mcu-
XHUATPUYECKIE 3a00JI€BAHIS, OHKOJIOTHYeCKUe 3a00JI€BaHNSI.

[TareHThl UCKIIOYATNCH U3 UCCJAEOBAHUST B CJIy-
qae: JOOPOBOJBLHOTO MOJIMCAHHOTO MAIMEHTOM OT3bIBa
corJlacysi Ha yJacTe B MCCJIeJ0BAaHUM; GePEMEHHOCTH;
HEXKeJIATETbHOTO  SIBJIEHUS, CBSI3b KOTOPOTO C TIPHU-
eMOM HCCJIe[yeMOro Tpernapara KjaaccupuiimpoBaHa
KaK OnpejieJieHHAast, BEPOSTHAS WJIN BO3MOXKHAS; €CJIN
HALMEHT T10Jy4YaeT/HysKAaeTcss B JIONOJHUTEIbHOM
JIEYEHU N, KOTOPOE MOKET MOBJUSATH Ha WMCCIIeayeMble
napamerpbl 3 dEKTUBHOCTH; HAPYIIEHUs TPOTOKOJIA,
KOTOpOe, TI0 MHEHWIO WCCJeOBATeNs, SBJISETCS 3Ha-
YUMbBIM [IJISI PE3YJIbTATOB KINHUYECKOTO MCCIEIOBAHUS.

Mertomom T1poctoii  pangoMusain (¢ MOMOTIBIO
reHepaTopa CJAyYailHbIX 4YHCes) MalMeHTbl ObLIM pas-
JleleHbl Ha JIBe TPYIIBI: OCHOBHYIO W KOHTPOJIBHYIO.
B ocHOBHOII rpyiIiie nanueHTsl MoTyYaiun KOMOUHUPO-
Banuyio Teparmio: 20 mMr omenpasona (OME3®; «/[-p
Pepan’c JlaGoparopuc Jita.», Wnmusa) u 300 mr pe-
avmummaa (Pe6arnt®; PRO.MED.CS Praha, a.s.,
Yemckasg Pecny6iuka) B CyTKH B TeueHune 4 He-
JleJib.  YUYACTHUKN KOHTPOJBHOI TPYIIIBI  MOJyYaIn
Monotepariio oMernpasoiom (OME3®; «/I-p Pemun’c
Jla6opatopuc Jita.», Unans) B mosupobke 20 MI esxe-
JTHEBHO B TeUeHWe 4 HeMleb.

[ls onleHKu BJUSHUS Tepanuu Ha MOpP(odyHKIHO-
HaAJbHOE COCTOSIHYE TUIIEBO/IA B ITPECTABIEHHDIX TPYII-
Max MalueHToB JI0 Hayaja Tepanyy U ocje OKOHYaAHUS
sedennst Opiia mposenera II/IC ¢ npurienbHbIM 3a60-
POM MaTepuajia JJis THCTOJIOTHYECKOTO HCCJeTOBAHUS
n3 CO ucTayibHOTO OT/leJIa NUIEBO/La HA 2 CM BbIIIe
Kap/moa3odareaTbHOTO Tepexoja. bblma TmposegeHa
yeTbIpexKBagpanTHas Ouoncus (110 nepeaneii, saxmeii,
npaBoil M J1eBOH cTeHKaM tmmieBoga). O6pasipr 6ro-
nratoB pasmeniedbl B 10%-HoM HelirpasbHOM dopMma-
Jgure u 3authl B mapadgua. C Kakgoro 6JoKa TOTO-
BIJIICH cepuiinble mapapuHoBble cpesbl (B KoamuecTse
He Meree 22) ToamuHol 4—5 MukpoH. Cpespl dpukcu-
POBaJIN HA TIPEJMETHDIE CTEKJIA, TTOKPDIThIE AJTe3UBOM.
CrereHb MUKPOCKOIMMYECKOTO TMOPAXKEHUs OIeHNBa-
Jach B Guontare ¢ HamboJiee BBIPAKEHHBIMU BOCIIAJIH-
TEJIbHBIMI W3MEHEHUSIMU C UCTTOIb30BAHUEM CTaH/apTa
MIPUMEHEHUST TUCTOJOTHYECKUX MapKepPOB IPH OIEHKe
MUKpOCKoTmYecknx mnospeskaeHnii CO mmiieBoga ma-
mmentoB ¢ ['OPB — «The Esohisto projecty, omy6u-
koBarHOro B 2009 1. m momosaenHoro B 2011 r. Mex-
JIYHAPO/IHON He3aBUCHUMOI TPyNION Bpaveii-liaToJI0oToB
[23, 24].

NmmyHorucroxumuueckue (MIX) peakiun IIpoBo-
JIMJTACh HA Jlenapa)UHIPOBAHHBIX CPe3aX TOJIIMHON
4—5 MKM, PAaCIHOJOKEHHBIX HAa CTEKJaX, MOKPDLITHIX
APES-cioem. B kadecTBe MEpPBUYHBIX AHTUTEN TIC-
MOJTb30BANCH MOHOKJIOHAJTbHDBIE AHTUTENA K KJIAY/H-
Hy-1, -4 u okkmomuny (Servicebio Technology Ltd.,
Beabrus). [lng Busyaqums3allid MeCTa  CBSI3bIBAHUS
AHTHUTEJIA C AHTHTEHOM WCHOJb30BAIN TIEPOKCUIAZY
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XpeHa, B MPUCYTCTBUU cyOcTpata — TMEePEeKUCH BOJO-
pojla — U KOJOPUMETPUYECKOTO PeakTHBa ¢ 3,3-/1u-
amuHo6en3unHoM. Pesymprater T X-uccnenoBanms
OIIEHUBAJINCH TIO OOIIENPUHSTON MeTo/uKe B Oaj-
JIaX TOJIYKOJTMYECTBEHHBIM METOZIOM B 3aBUCUMOCTH
OT TPOIIEHTAa OKPAIleHHbIX KJETOUHBIX sijiep. OleHka
MHTEHCUBHOCTH PEAKITUH TTPOBOINIACH 0 6-Ga/LTbHO
cucreme: 2 6amma — g0 20 % OKpAIIEHHBIX KJETOK;
4 6amna — or 20 g0 40 % oKpallleHHbIX KJIETOK; 6 Gair-
0B — Gousee 40 % OKpaIIeHHBIX KJIETOK. DKCIIPECCHS
OEJIKOB TIJIOTHBIX KOHTAKTOB OIEHMBAJIACH MO MeMOpaH-
HOMY OKPAIIHBAHUIO.

Ornenka kajo6 TPOBOAWIACH C TNPUMEHEHHEeM
GasutbHol miKasibl Jlalikepra, 4To6bI 0GECTIEYUTh CTaH-
JIAPTU3NPOBAHHBIN TIOXO/ OI[EHKN UMEIOIINXCST 3Kao0.
[TarmmenTy OBLIO TIPETTOKEHO OIEHUTHh YacTOTy W Ts-
5KecTb Kakjoro u3 cumnromos I'OPB (u3skora, 60ib
3a TPYJMHOMN, peryprutanusi, OTPbIKKA) ¢ rpajamyei

or 1 no 5, tae: «1» — CUMITOM OTCYTCTBYET; «2» —
CUMIITOM CJTaGOBBIPAKEHHbII, €r0 MOKHO HE 3aMedath,
ecJqu He JyMatbh 00 3TOM; «3» — CHMIITOM yMepeH-
HO BBIPDAKEHHDBIN; «4» — CHUMITOM 3HAYUTEJbHO BbI-
DaKEHHDBIN; «5» — CHUMIITOM TIOCTOSIHHBIH, HapyIraeTr
€KeTHEBHYIO aKTUBHOCTD.

[Moamucanuble  10OPOBOJIBHBIE — WH(MOPMHUPOBAH-
HbIe COTJIacHs ObLIN TOJYYEHBI OT KaKIOTO TAIMEHTA.
Uccnenosanme ObLIO OA0OPEHO JIOKAJTBHBIM KOMUTE-
ToM 110 sTHKe CeueHOBCKOro YHmpepcurera (BBIICKA
u3 mporokoia Ne 03-23 or 16.02.2023).

Cmamucmuueckas o6pabomxa

CraTucTUYecKnuil aHAIU3 TPOBOAWICS C HUCIIOJb-
soBanmeM nporpammbr StatTech v. 4.7.2 (paspaGor-
yuxk — OOO «Crarrex», Poccust). KosmdecTBeHHbIE
MOKa3aTeJ M OIEHUBAIICh HA IPeIMET COOTBETCTBUS
HOPMAJILHOMY PacClpe/IeIeHHI0 € TIOMOTIBI0 KPUTEPUSI
MMamupo — VYwmaka. KoswdyecTBeHHBIE TIOKA3aTeNH,

Tab6auua 1. VicxoHble XapaKTePUCTUKU KJIMHUYECKOW KAPTHHBI JI0 JIEYEHUS COTJIACHO OIPOCHUKY

Jlaiikepra
Table 1. Baseline symptom severity distribution between groups according to Likert scale
Tepamus
IToxa3zaTenn Kareropuu Therapy
Symptom Category I'pynna cpaBHeHus OcHoBHas rpynmna p
Control group Main group
Absont 1G59%) 00,0 %)
%?SOBpraH{eHHbIP’I 0 (0.0 %) 3(13.6 %)
A, [t | sy | sern | o
g:{e)l‘;l;eano BBIPAKEHHBIIT 8 (47.1 %) 7 (1.8 %)
Constant. 4(28,5 %) 7(31,8 %)
Qpeyrersie 12 (70,6 %) 17 (77,3 %)
%?ZOBHP&}KGHHHﬁ 1 (5.9 %) L5 %)
P [t | paien | tasw | os
gzlza}::l;enbﬂo BBIPAKEHHBIIT 2 (1.8 %) 291 %)
ggg(t);z{:;{bm 00,0 %) 1(4,5 %)
i 10 (58,8 %) 6 (27,3 %)
lg/ﬁéli(?OBpraH{eHHbe/’I 2 (11,8 %) 4(18.2 %)
IOB?I)CB;:;{;; A Spenno BHpaKeHHEE 4(23,5 %) 8 (36,4 %) 0,351
ggzgf;enwo BBIPA’KEHHBII 0(0,0 %) L5 %)
Constant. 15,9 %) 3.(13,6 %)
Bosb 3a rpymumoii ggscey;tcmne 17 (100,0 %) 21 (95,5 %) o000
Chest pain ]?{;Iie;gwblpa;xeﬂﬂmﬁ 0 (0.0 %) L 45 %) ;
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BBIOOPOYHOE pacIpe/ieieHe KOTOPbIX COOTBETCTBO-
BaJO0 HOPMAJbHOMY, OIMHUCHIBATHCH C TOMOIILIO Cpe/l-
Hux apudmernyeckux Benmdyud (M) u CTaHIapTHBIX
otknonennit (SD). B kauectBe Mepbl penpeseHTaTHB-
HOCTH IS CPEIHUX 3HA4YeHUil yKa3blBaJUCh TPAHUIIBI
95%-to nosepurensroro untepsana (95% JIMN). B cay-
Yyae OTCYTCTBHSI HOPMAJbHOTO pacipe/esieHus KoJimye-
CTBEHHDBIE [JAHHBIE OTHUCBIBAJINCH € TIOMOIIBIO MeIMAHbI
(Me) u nwxnero n sepxsero ksaprtuieil (Q1—Q3).
KareropnaibHble JaHHbBIE ONUCHIBAINCH C YKa3aHU-
eM al6COJIIOTHbIX 3HAYEeHUH U IIPOLEHTHBIX JOJeli.
CpaBHeHMe ByX TPYII TT0 KOJMYECTBEHHOMY MOKa3a-
TEJII0, paclpe/esieHie KOTOPOTo OTJIMYAIOCh OT HOp-
MaJIbHOTO, BBITOJHSAIOCH € TOMOIbIo U-Kpurtepus
Manna — Ywurau. IIpu cpaBHeHUU HOPMAJbHO pac-
Tpe/IeJICHHBIX KOJMYECTBEHHBIX TOKa3aTesell, paccuu-
TAHHBIX JIJIST IBYX CBSI3aHHBIX BBIGOPOK, HMCIIOJIb30BAJI-
ca mapubiit t-kputepuii Ctoiogenta. Ilpu cpaBHeHUn
KOJIMYECTBEHHDIX —IIOKasaTesell, paclpejesneHe Ko-
TOPBIX OTJIMYAJIOCH OT HOPMAJIBHOTO B JIBYX CBSI3aH-
HBIX TpYIIIax, UCIOJb30BAICA KPUTEPUN Y MIKOKCOHA.
CpaBHeHre OWHApHBIX TIOKa3aTesel, XapaKTepusy-
IOIUX [[Be CBSI3aHHbIE COBOKYITHOCTH, BBIIIOJHAIOCDH
¢ nomombio Tecta MakHemapa. Pazmmuuns cunranmch
CTaTUCTHYeCKH 3HauuMbiMu 1ipu p < 0,05.

Pe3ybTaThl

Cpean BKJIIOYEHHBIX B HccaenoBaHue 39 marueH-
ToB ¢ muarnosoM HIOPB 30,8 % cocraBuin >KeHIUHDI

(n=12) u 69,2 % — myxuunnl (n = 27). Cpexunii
Bozpact manmentoB — 40,21 + 12,47 roga. Bcee yvacr-
HUKJ TIPH TIOMOIIU METO/a TIPOCTOI PaHIOMU3AIIH
ObLIN  TIOfIpa3/ieJieHbl HA /(B TPYHIIbI — OCHOBHYIO
U KOHTPOJIbHYIO. B cooTBeTCTBUU C pacrpe/esieHreM
6blIa HazHaueHa cxeMa JiedeHusi. OCHOBHAs TPYyIIa
COCTOSITTA U3 22 MAIMEHTOB, KOTOPBIE MOJydYaTn KOMOU-
nuposannyio Tteparnuio VIIIT u pebamunujom B Tede-
Hue 4 "enenb. KoHTposbHas rpymnia Br/aodasa 17 ma-
1ueHToB, noayyasimx MoHortepanuio WIIIT B teyenne
4 wenenb. [lMTENLHOCTD CUMIITOMOB YYaCTHUKOB WC-
cIeIoBaHuA B cpeaHeM coctaBmaa 48 (12; 99) Mecsies.
Ta6awa 1 1eMOHCTPUPYET UCXOIHbIE XapAKTEPUCTUKH
KJINHUYECKOI KapTUHbI JABYX TPYIIII COTJIACHO OTPOCHU-
Ky JlalikepTa; mokasaTesn 0JJHOPOJIHbIE, CTATHCTHYECKH
3HAYNMOI PA3HUIIBI MEXKIy TPYNIAMU He BbISIBJIEHO.
[Ipu cpaBHUTENHLHOM aHATHM3Ee THCTOJOTHYECKUX W UM-
MYHOTHCTOXUMHYECKIX TTOKAa3aTesell Mex/1y IpyIaMu
JI0 JIedeHHsT IOCTOBEPHOU PAa3HUIIbI TaK)Ke He ObLIO BbI-
sBaero (p > 0,05). B redenne nepuoja UCCIe0BAHYS
He ObLJIO 3aPETUCTPUPOBAHO HEXKETATETbHBIX SIBIEHUI.
Craructuyeckuii ananmu3 mpoBoAnCS 1Mo (haKTHYECKU
1oJTy4eHHOMY BMemiarebetBy (per protocol).

Ouenxa OuHAMUKYU CUMRINOMOB

na ¢gpone aeuenus

CorulacHo ornpocHuky Jlaiikepra npu aHajan3e CUM-
NTOMA «HM3K0Ta» 10 OKOHYAHUM Kypca JedeHus: B ofe-
uxX Tpymmnax HabJI0aN0Ch CTATUCTUYECKH 3HAYNMOE
yayuierue (p < 0,001). OxHako npu cpaBHEHUH pe-
3yJIbTATOB JIEUEHUS MEKIY TPYIIAMU CTaTHCTUYECKH

Ta6.auua 2. BoipakeHHOCTh CUMIITOMA «HM3K0Ta» Ha (DOHE JIeYeHUsT COTJIACHO ONPOCHUKY Jlaiikepra
Table 2. Heartburn severity grading at baseline and post-treatment according to Likert scale

I Aranbl HAGIOAEHUS
Tepanus pajauus CHMITOMA Observation time points
Therapy Symp t;:z ;:verzty Mo nevenus Iocae sevenus 2
Before treatment After treatment
OrtcyTcTBUE 9 9
Absent 1(5,9 %) 3 (17,6 %)
Cra6oBbIpasKeHHbIIT o o
i (ac 00,0 %) 5(29,4 %)
pyTIa YMepeHHO BbIpa’KeHHbIN 9 ® 90 o
cCpaBg{e}lmﬂ Moderate 4 (23,5 %) 7 (41,2 %) <0,001
ontrol grou
gy 3HAYNTENTBHO BbIPASKEHHBIN 8 (47.1 %) 2(11.8 %)
Severe e e
[Tocrosumbrii o 0
Constant 4(23,5 %) 0 (0,0 %)
OrcyrcTBue o 0
Qoreye 00,0 %) 6 (27,3 %)
CraboBbBIpaKEHHDBII o 9
o Mild 3 (13,6 %) 8 (36,4 %)
. C};(faHaﬂ YMepeHHO BbIpAsKEeHHBIN 5(22.7 %) 6 (27.3 %) <0.001*
1\1313;1.” Group Moderate 0o e ’
3HAYNTETHHO BBIPASKEHHBIN o o
Severe 7 (31,8 %) 2(9,1 %)
[TocTosiHHBII G o
Constant 7(31,8 %) 0 (0,0 %)
p 0,351 0,766 —

Hpumeuanue: * — pasnuuus nokazamenei cmamucmuuecku suauumve (p < 0,05).

Note: * — differences are significant (p < 0.05).
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Pucynox 1. BeIpakeHHOCTb CUIMITOMA «M3K0Ta» Ha (DOHE JIeueHns COTJIacHO OmpocHUKY Jlaiikepra

Figure 1. Heartburn severity grading at baseline and post-treatment according to Likert scale

3HAYMMBIX pas/nyuii oGHapyskeHo He Gbuio (p = 0,766)
(ta6r. 2). Ha MoOMeHT 3aBeplICHUS JIeYEHUS B IPYII-
e MAlNHeHToB, ITOJYYABIINX KOMILIEKCHYIO TEepaInio,
y 63,7 % CUMIITOMBI U3KOTH OTCYTCTBOBAJIN WU ObLIN
HE3HAYNTETHHO BBIPASKEHDI, IMOJIHAS KJIMHUYECKAs pe-
muccust gocrturayrta y 27,3 %. B KOHTpoJbHOI TpyII-
me y 53 % TAIMEHTOB M3K0Ta OCTABAJIACH YMePEHHO
WM 3HAUNTEILHON, a MOJTHAS KIMHWYECKAs] PEMHCCHS
nabmonanach y 17,6 % (puc. 1).

[Ipn amanmse cUMNTOMA <«pETypruTalus» CTaTH-
CTUYECKU 3HAYMMBIX M3MEHEHWH /10 U IOCJe JIeYeHsT
B o6eux rpymmax ormedeno ue Obuio (p = 0,102).
B rpymme manueHtoB, MOJYYaBIINX MOHOTEPAIHIO
WIIII, vu oM M3 yYaCTHUKOB HE TPEIbSIBJSLI JKan00
Ha 6OJIM 32 TPYAMHON, MOITOMY CTATHCTHYECKHUN aHa-
JIN3 JAHHOTO CHMIITOMA HE ITPOBOINJICS.

Ananm3 CcUMIOTOMA <OTPBIKKA» BBISIBUI —3HAYHU-
Mble Pa3jINuusl B OCHOBHOI rpymie Ha (oHE JeUeHHs
(p = 0,004) (tabur. 3) — 72,7 % NANMEHTOB OTMETHIN
yJIy4llleHue WM TI0JHOE NCYe3HOBEHWE CHMIITOMA II0-
cae teparmu (puc. 2).

Ouenka ouHamMuKu 2UCoO102UUECKUX

usmenenuil Ha hone aeuenusn

Mopdoaornueckass — XapakTepucTuKa 330darnta
y manmentoB ¢ HOPB B GonbmmHcTBe ciaydaeB Xa-
PaKTEpPH30BATIACh PACIIHMPEHUEM MEXKJIETOUHBIX IIPO-
MEXXYTKOB M CIIOHTHO30M Cpe/HEil BBIPAKEHHOCTH;
VJIMHEHNE COCY/IMCTO-CTPOMAJIbHBIX COCOYKOB Ha S0—
75 % ¥ TUIEPEMUs] COCYI0B COOCTBEHHOI ILIACTHHKI

CPEJIHEN CTENeHN OTMEYAJNCH Y OOJIBITMHCTBA TIallUeH-
10B (Tabn. 4). Arpodunueckue nsmenenns B CO mmie-
BoJla He HAOMIOAINCh HI Y KOTO M3 06CTIeIOBAHHBIX.
[Toce mpoBegeHHOro JieYeHusT CTaTHCTUYECKH 3HAYU-
MbIX HM3MEHEHWH B TAKUX IOKA3aTessX, KaK MIMpUHA
MEJKKJIETOUHBIX MPOMEKYTKOB, JIEHKOIUTapHAsS U MO-
HoITapHass WHOUIBTPAINS, THIEePIVIa3us 0a3aibHO-
rO CJIOs, CHOHTHO3, YIJIUHEHHE COCYAUCTO-CTPOMAJID-
HBIX COCOYKOB, He ObLIO 3apUKCUPOBAHO HU B OJIHOI
u3 rpynn (p > 0,05). Tem He MeHee B TpyIiie KOM-
MJIEKCHOI Tepanuy 1ocJie JeYeHUsT 0TMEeYaIoch YMEHb-
menue 303unoduabHoil nuduaprparu CO nuieBo/a
(p = 0,030) (Taba. 5).

Ouenkxa Junamuxu axcnpeccuu 6eaKoe

nAOMHBIX KOHIMAKMOG

IIo pesyabratam WI'X-uccrenoBanuss B rTpymie
KOMILTIEKCHOIT Tepamuu y 40 % TaIlMeHTOB YPOBEHb
MeMOpaHHoil aKcIpeccun Kiaayauna-1 B anuTeanonu-
Tax Tocse Jiedenust goctur Gosiee 40 % OKpaIeHHbIX
KJIETOK, YTO B 2 Pas3a IPeBbINIAeT HCXO/HblE TTOKAa3a-
tresm (puc. 3). DTH M3MeHEHUs, OJHAKO, He JIOCTUT-
JM ypOBHsI craTncTHyeckoil snaunmoctu (p = 0,389).
B koHTpOJIBHOII IpyIiie AUHAMUKA JKCIpeccHn GejKa
6bljla AHAJIOTUYHON, HO CTATUCTHYECKU 3HAYNUMBIX Pas-
JIMYU IO U TIOCJIe Tepaluu TakKe He 3aUKCHPOBAHO
(p = 0,465). B rpyme kommrekcroii repanin y 100 %
MAIMEHTOB 3a)UKCUPOBAHO TOBBINIEHIE JKCIPECCUN
kaayquna-4 csbiie 40 % (puc. 4). OrcyrcrBue craTtu-
CTUYECKOIl 3HAYUMOCTH, BEPOSITHO, CBS3aHO C MaJIbIM
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Tab6auua 3. BoipaseHHOCTh CUMIITOMA «OTPbIKKay Ha (poHe JieueHust coryiacHo onpocHuky Jlaiikepra

Table 3. Belching severity grading at baseline and post-treatment according to Likert scale

Atansl Ha6IOEHUS

Tepanus Tpagauus cumnToma Observation time points
Therapy Symptom severity grade Jlo reueHus ocJie redyeHust p
Before treatment After treatment
OrcyTcTBue 9 9
Qrye 10 (58,8 %) 12 (70,6 %)
Ci1a6oBBIpAKEHHDII o o
Mild 2 (11,8 %) 1(5,9 %)
Iy YMepeHHO BbIpa’KeHHbINH ® ©
CpaBHeHU Moderate 4 (23,5 %) 4 (23,5 %) 0,129

Control group

3HAYATETbHO BBIPASKEHHBIN

Severe 0 (0,0 %) 0 (0,0 %)

ITocTostHHBII o .

Constant 15,9 %) 0 (0,0 %)

OrcyTcTBue o .

Absent 6 (27,3 %) 9 (40,9 %)

Cia6oBbIpaskKeHHbII o .

Mild 4 (18,2 %) 7 (31,8 %)
OcHoBHast VYMepeHHO BbIpaXKeHHbIIT 8 (36.4 %) 3 (13.6 %) e
R}/}ylma Moderate o 6 7% ,

ain group

3HAUYUTEIBHO BHIPAYKEHHBDII o .

Severe 1(4,5 %) 3 (13,6 %)

ITocTostHHBII o .

Constant 3 (13,6 %) 0 (0,0 %)

p 0,351 0,056 =

Mpumeuanue: * — pasnuuus noxasamenei cmamucmuyecxku snawumol (p < 0,05).
Note: * — differences are significant (p < 0.05).

Jlo neuenms Ilocne neuenns

100,0 -

75,0 -
X
E . OrcytcTBHE
L o
5 500 . CnaboBbipakeHHbIH
\é ’ . ‘YMepeHHO BbIPasKEHHBbIH
: . 3HAYNTENIBHO BbIPAKEHHbIH
= ~
= - [MocTosHHBII

25,0-

0,0-
WITIT I + P Wi I + P

Pucynox 2. BbIpaskeHHOCTb CHMIITOMA «OTPbIKKa» Ha (DOHE JIeYeHHUsT COrVIACHO ONPOCHUKY Jlaiikepra

Figure 2. Belching severity grading at baseline and post-treatment according to Likert scale
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Tabauua 4. Vicxonubie XapaKTepucTuku MOP(OIOrMUeCKUX MOKa3aTeeld CAN3UCTON 000JOUKH TTH-
MEBOJIA COTJIACHO Pe3yJIbTaTaM TUCTOJOTHYECKOTO HCCIeT0BAHNS
Table 4. Baseline characteristics of morphological parameters of esophageal mucosa according
to the results of histological examination

Tepamnus
IToka3zaTeau A0 Jie4eHUs: Kareropun Therapy
Baseline characteristics Categories I'pymna cpasHenusi | OCHOBHAs TpyIma
Control group Main group
Oreyrerayer 15,9 %) 4.(18,2 %)
CroHruos Cpennsis o o
Spongiosis Mild 13 (76,5 %) 16 (72,7 %)
Boipaskennas © o
Severe 3 (17,6 %) 2(9,1 %)
ST 1G9% 4182 %)
HesbipaskenHnas
[ITupuna MeXKJIETOUYHBIX (mmamerp < 1 um cbouHTa) . .
HPOMEKYTKOB Mild 13 (76,5 %) 16 (72,7 %)
Width of intercellular (width < 1 lymph di )
spaces wt ymphocyte diameter
Boipakennas (auamerp > 1 aumdonura)
Pronounced (width > 1 lymphocyte 3 (17,6 %) 2(9,1 %)
diameter)
OrtcyTcTBYyer o o
Absent 15 (88,2 %) 15 (68,2 %)
JosuHoduIbHAS 1—2 raerri
UHOUIbTPALKS 122 cells 2 (11,8 %) 3 (13,6 %)
Eosinophilic infiltration
e 00,0 %) 4.(18,2 %)
OrcyrcTByer 0 o
Absent 9 (52,9 %) 10 (45,5 %)
JlelfikonuTapHas 1—2 xrerkn
MHOUIbTPALKS 129 cells 8 (47,1 %) 9 (40,9 %)
Leukocytic infiltration
e 0(0,0 %) 3 (13,6 %)

0—9 KJeTok

squamous epithelium

MomnonykneapHas 0—9 cells 16 (94,1 %) 20 (90,9 %)
uHGbUIbTPALUS
Mononuclear infiltration 1(1)0_32’0”012;1?{ 1(5,9 %) 2(9,1 %)
BaszaibHOKIeTOUHAS <15% 16 (94,1 %) 22 (100,0 %)
CUIEPILIA3HsT
Basal cell hyperplasia 15-30 % 1(5,9 %) 0 (0,0 %)
Y aniHeHne cocyucTo- <50 % 5 (29,4 %) 6 (27,3 %)
CTPOMAJIbHBIX COCOYKOB o= G 2 2
Elongation of vqscular- 5075 % 11.(64,7 %) 16 (72,7 %)
stromal papillae >75% 1(5,9 %) 0 (0,0 %)
Oreyrerayer 4.(23,5 %) 5(22,7 %)
Tunepemusi cocy/ioB
COOCTBEHHO MJIACTHHKN Cpennssa G G
Hyperemia of lamina Mild 8 (47,1 %) 13 (59,1 %)
propria vessels Blbaskeias
R e 5(29,4 %) 4 (18,2 %)
Atpodusi MHOTOCIOIHOTO
IUIOCKOTO SIHTEJIHSI OtcyrcrByer g 7
Atrophy of stratified Absent 17 (100,0 %) 22 (100,0 %)
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Tabauua 5. [lnHaMyKa BBIPAXKEHHOCTH 203MHOPUIBHON nHOMWIbTpaun Ha (oHe JedyeHns
Table 5. Post-treatment dynamics of eosinophilic infiltration severity

Iranbl HAGIIOAEHUS
Observation time points
Tepanus Kareropun JosuHopuIbHAL JosuHoduIbHAL p
Therapy Categories uHUIbTPaLMs, 0 JeYeHusi | MHQHUIbTPALHs, TOC/Ie JedeHus
Eosinophilic infiltration, Eosinophilic infiltration,
before treatment after treatment
OrcyTcrByer o 9
Absent 15 (88,2 %) 16 (94,1 %)
I'pymnma
cparenn |12 ICTKN 2 (11 %) 15,9 %) 0,564
Control group
> 2 KJIETOK o 0
> 9 cells 0 (0,0 %) 0 (0,0 %)
OrcyTtcrByer o 9
Absent 15 (68,2 %) 20 (90,9 %)
e 1—2 xaerkn o 9 o
rpyima 3(13,6 %) 2 (9,1 %) 0,030
Muai 1—=2 cells
ain group
> 2 KJETOK o 9
> 9 cells 4 (18,2 %) 0 (0,0 %)
» 0,164 1,000 —

IIpumeuanue: * — pasiuuus nokazamenei cmamucmuvecku 3uauumol (p < 0,05).
Note: * — differences are significant (p < 0.05).

Jonsa nabmronennii, %

WIII + P

I

Pucynox 3. dxcipeccusi Kiaay/uHa-1 Ha oHe JIedeHns COrIACHO Pe3yJIbTaTaM MMMYHOTHCTOXMMUYECKOTO HCCJIe/I0BAHNS

Figure 3. Claudin-1 expression during treatment according to the results of immunohistochemical examination
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Pucyuox 4. 3KCHpeCCI/IH KJIay,ZII/IHa*4 Ha Cl)OHe JIEUEHUA COIVIaCHO pe3yJibTaTaM MMMYHOTMCTOXUMUYECKOIO NCC/IEeJOBAHIA

Figure 4. Claudin-4 expression during treatment according to the results of immunohistochemical examination

pasmepoM BbIGOpKHU. Ilpm oOlleHKe SKCIpeccun OK-
kmoanHa B rpymnne MoHorepanuu WIIIT nocne sede-
HUST BBISBIEHBI CTATHCTHYECKN 3HAUNMBbIE W3MEHEHNS
(p =0,046) — y 55,6 % y4acTHUKOB 9KcIpeccust Geska
nocruria 6osee 40 % (ta6u. 6). B rpyrine KOMILIEKCHOI
Teparuy MPOCIeKIBAIACh TEH/ECHIMsT POCTa IKCIIPEC-
cun OejiKa, XOTsI M3MEHEHWe MOKa3areseil 10 U I0C/e
nedenns He 6bu10 BbipaxkenubM (p = 0,317) (puc. 5).

Oocy:kaenne

PesysbTaThl HACTOAIIETO HCCJAE0BAHUS TTOKA3bIBA-
10T, uyto KoM6uHarms UIIIT w peGamuminia cynecTBeH-
HO CHIKaeT KjuHuveckue npossienus HIPDB, Bkiio-
yasi M3KOTY U OTPBUKKY, Ja’Ke TOCJe 3aBepIIeHuUs
JgedeHuss. XOTs CTaTUCTUYECKW 3HAYMMBIX pas3/induii
MEK/Iy METO/IaMU JiedeHus He OGHAPYIKEHO, B TPyTIe
KOMILJIEKCHO} Tepaniy ObLJIO OTMEYEHO 3HAYUTEJbHOEe
YMEHDBINEHWE BLIPAKEHHOCTH CHUMIITOMOB: Ha MOMEHT
OKOHYaHUs JedeHust y 63,7 % CHUMITOMbBI M3KOTH OT-
CYTCTBOBAJIN WJIM OBLTH HE3HAYUTETHBHO BbIPAYKEHDI,
[OJHOW  KJIMHWYEeCKOH pemuccuu gocruriu 27,3 %.
Uro KacaeTcs OTPBUKKH, TO [0 Havyaja JIeYeHHsS OHa
OTCYTCTBOBaJIa WJIM IPOSBIsIach cnabo y 45,5 % Ia-
IIMEHTOB, TOT/IA KaK TIOCJie TEPAIUU ATOT MOKA3aTesb
BBIPOC 110 72,7 %. ITH JaHHbIE COIJIACYIOTCS C PE3YJIb-
TaTaMH paHee ONYOJINKOBAHHBIX WCCIeTOBAaHMIT [25,
26], nemoncrpupyonmx npeumyinectso Tepanuu NIITT
u pebaMUNua B YJIYYINIEHUN KJIWHIYECKOH KapTHHDI
y mnanuenToB ¢ ['OPB.

Tak, S.J. Hong et al. [25] omneHuwBamm WHTEH-
CHUBHOCTb 3Kai006, TaKUX KaK H3KOTa, AMUTACTPaJIb-
Hasg 60Jb, YyBCTBO TSKECTH B SIMUTACTPUM W PBOTA
y naruentoB ¢ [OPDB g0 n mocie KOMOUHUPOBAHHOM
TEpanuu 330MENpa3ooM U peGaMUIUOM B CpaBHe-
HUU ¢ MOHOTeparueil azomenpasosoM. [lomyuennbie
JIAHHDbIE TPOJIEMOHCTPUPOBAIN Gojiee BBICOKYIO 3(d-
(pekTUBHOCTL KOMOMHUPOBAHHOW Tepanuu B KyIHPO-
Banun cumnromoB 'OPB mo cpaBrenuio ¢ MoHorepa-
nueii UIIII. B apyrom wucciaefoBaHuu OlleHUBaJACh
poJib pebaMuiinjia B Tepaluu MAIUEHTOB C PeIU/u-
BupyiomuM Teuenuem I'DPDB. Tlokasano, uro y narmu-
enToB ¢ [9PDB, monyuasmux pebamunug u UIIII, or-
MeYasoch BbIpaskeHHOe cHUKeHue mpoaykinn MPHK
npoBocnaauTesbHoro 1mmrokmHa IL-8. Ilpm xon-
TPOJIBHOM OCMOTpPE 4Yepe3 TOJ IOcJe 3aBeplleHust
KOMOMHUPOBAHHON Tepaluu PernujuBbl CUMITOMOB
y TalueHToB, mpuHuMapmux peGamunug u WIIII,
BCTPEYANNCD B 2,5 pa3a pexe, 4eM y TeX, KTO MPUHU-
mast toibko UIITL. Yrto mojguepkuBaer crocoOHOCTD
pebamurinja He TOJHKO OOJETYUTh CUMIITOMBI 60Je3-
HU Ha Jrane aKTUBHOTO JeYeHWs, HO W 0OeCrednThb
6oJiee YCTOWYMBYIO PEMUCCUIO B JOJTOCPOYHON Tep-
crexktuse [26].

[Ipn omenke rucrosornyeckoir kaptuHbl CO 1H-
1IeBo/ia MmocJie MPOBEJIEHHOr0 JeUeHnsT BasKHBIM MOP-
(osrornyecknM pe3ynabTaToOM B HAIIEM HCCJIEJOBAaHUT
CTaJI0 CHUXKEHHE 3203MHOMPUIBHON WHUIbTPAIINN
B rpylne KOMOWHMPOBAHHOI Tepanuu, 4YTO CBH/IE-
TEJbCTBYET O TPOTUBOBOCHIAJUTENBHOM IOTEHIATE
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Ta6auua 6. DKcupeccusi OKKIIOMHA Ha (POHE JIeUYeHUsT COrJIaCHO Pe3yJbTaTaM NMMYHOIHCTOXUMU-
YECKOr0 MCCJIeJOBAHS

Table 6. Occludin expression during treatment according to the results of immunohistochemical
examination

Atansl Ha6IOEHUS
Tepamnus ITokasarean Observation time points
Therapy Parameters Jlo neyenus Iocae neyenus -
Before treatment After treatment
I'pymna 0% 8 (88,9 %) 4 (44,4 %)
CpaBHEHUS 0,046*
gontrol group > 40 % 1 (11,1 %) 5 (55,6 %)
OcnopHas rpynma 0% 5 (71,4 %) 4 (57,1 %) 0.317
Main group > 40 % 2 (28,6 %) 3 (42,9 %) ’
» 0,550 1,000 —

IIpumeuanue: * — pasauuus noxasamened cmamucmuiecku snavunmot (p < 0,05).
Note: * — differences are significant (p < 0.05).

B 0%
.>40%

Jomsa nabmronennii, %

WIIIT WIIII + P 1519001 WIIIT + P

Pucynox 5. Ixcrpeccuss OKKIOANHA Ha (DOHE JiedeHnsI COIIACHO pe3yJbTaTaM MMMYHOTHCTOXMMUYECKOTO MCCIe/[0Ba-
Hust; * — pasmuuus nokasaresiell craructudecku snadumbl (p < 0,05)

Figure 5. Occludin expression during treatment according to the results of immunohistochemical examination; * — dif-
ferences are significant (p < 0.05)

peGamunuga. Ilo JaHHBIM MPOBEAEHHOTO MMMYHOTH- YTO CHIDKEHHE YPOBHS KJIAYJAMHOB-3 U -4 XapakTepHO
CTOXUMHUYECKOTO MCCJAeJ0BaHN, B 00enX Tpymmax or- s nanuentoB ¢ [IPDH [27—29], a ux Boccranos-
MeUYeH POCT 9KCIPeccHu OKKIonHa. [IpuMedarebHo, JeHHE MOXKET YMEHbBIIATD MPOHUIIAEMOCTD CJAUZUCTOH.
YTO B 9KCHEPUMEHTATbHBIX MOJEISAX Ha Kpbicax [8] OCHOBHBIM OTPaHUYEHUEM B HAIIEM UCCIEIOBAHUN
komOunanusi WIIIT wu pebGamuniujga mpoaeMOHCTPU- Obll HEGOJbIIONH 00beM BbIGOPKH, YTO MOIJIO TIOBJIM-
poBajia 3HAYMMOE YBEJWYEHUE BHKCIPECCHH KJAy- sTh HA OIEHKY CTaTUCTHYECKON 3HAYUMOCTH H3MeHe-
[MHA-3 W KJayAWHa-4 1O CPAaBHEHUIO C KOHTPOJb- HUI sKcipeccuy GeIKOB TIOTHBIX KOHTAKTOB. Kpome
HOIl TPyHmoi. IATO corjacyercss ¢ JaHHBIMU O TOM, TOTO, YeTbIpeXHeIeJIbHbIH Tepuo HAGJIONEHUS MOT
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0Ka3aTbCd HEJOCTATOUYHBIM JIJISI OIEHKH JIOJITOBpe-
MeHHblx a¢pdexkroB Tepanmuu. Ilomyuenubie jgaH-
Hble T0/[YePKUBAIOT HEOOXOIMMOCTb [POBEIeHUs
KPYNHBIX HCCJAEOBAHUN C JJUTEIbHBIM MEPUOIOM
HaOJIIO/IeHUST JIJIs YTOUHEHUS poJn pebaMutimjia
B KOMILJIEKCHOM Jieuenun HOPDB.
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The Effect of Combined Therapy with a Proton
Pump Inhibitor and Rebamipide on the Clinical
Course and Morphofunctional Changes

of the Esophageal Mucosa in Patients

with Non-Erosive Reflux Disease

Anastasiia A. Makushina*, Alexander S. Trukhmanov, Andrey B. Ponomarev, Olga A. Storonova,
Anna V. Paraskevova, Polina G. Ermishina, Victoria A. Mironova, Vladimir T. Ivashkin

1.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: to evaluate the effect of combined therapy with a proton pump inhibitor and rebamipide on clinical manifesta-
tions and morphofunctional changes in the esophageal mucosa in patients with non-erosive reflux disease.
Materials and methods. The study included 39 patients with non-erosive reflux disease randomized into the main
group (omeprazole 20 mg/day + rebamipide 300 mg/day) and the comparison group (omeprazole 20 mg/day).
The duration of treatment was 4 weeks. Histological examination of esophageal mucosa biopsies (hematoxylin-eosin
staining), morphometry of intercellular spaces, and immunohistochemical assessment of tight junction protein ex-
pression (claudin-1, -4, occludin) were performed. Symptoms were evaluated using the Likert scale.

Results. The combined therapy group showed significant reductions in heartburn severity (p < 0.001) and belching
(p = 0.004), with absent/mild symptoms in 63.7 and 72.4 % of patients, respectively. In the proton pump inhibi-
tor monotherapy group, 53 % of patients retained moderate or severe heartburn. Morphologically, the combined
group demonstrated reduced eosinophilic infiltration (p = 0.030). Occludin expression increased in both groups but
reached statistical significance only in the monotherapy group (p = 0.046).

Conclusion. The combined therapy with proton pump inhibitor and rebamipide improves symptoms and morpho-
logical outcomes in non-erosive reflux disease. Increased occludin expression suggests restored integrity of inter-
cellular junctions. Further studies with larger cohorts and extended follow-up are needed to confirm these findings.
Keywords: proton pump inhibitors, non-erosive reflux disease, epithelial protective therapy, tight junction proteins
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3apaBooxpaHeHns Poccurickoi denepaummn (CevyeHoBCkuii YHuBepcuteT), MockBa, Poccurickas Penepadms

Llenb nccnepoBaHus: OLEHNTb BANSIHME KOMIJIEKCHOW Tepanuu (MHrMObuTop NPOTOHHOM nomnbl + pebamunung,)
Ha MOP@PODYHKLMOHANbHBIE U3MEHEHMS CIM3UCTOM 000104KM NMULLEBOAA U KITMHUYECKUE NPOSIBIIEHUS Y MALNEHTOB
C HE3PO3MBHO PEedIIOKCHOM 6OIEe3HbIO.

Martepuanbl U meTogbl. B nccnegoBaHne Obinv BktOYEeHbl 39 MaLUMEHTOB C HE3PO3UBHOW pedIitoKCHOM bones-
HblO, KOTOPbIE ObIIM PAaHAOMU3NPOBAHbI HA ABE rPYMMbl: OCHOBHYIO, MOJTyYaBLLUY KOMIMIEKCHYIO TEPaNnuio UHIMou-
TOPOM MPOTOHHOV NOMIMbl OMenpa3osioM (20 Mr B cyTku) B codeTaHun ¢ pebamunugom (300 mMr B CyTKK); 1 rpynny
CpaBHEHUS, KOTOpas noay4ana MoHOTepanuio oMenpasonom (20 mr B cyTku). NMpoaomkmMTensHOCTb Kypca Tepanim
cocTtaBuna 4 Hepenu. Bce meToabl 06cnenoBaHns NPoBOANIUCH A0 U Noche nedeHns. Ons oueHkn MopdodyHKLM-
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OHabHbIX NoKadaTenen CAM3nCTor 000104KM NYLLLEBOAA ObIIO NPOBEAEHO CTAHAAPTHOE MMCTONOrMYeckoe uccne-
[0BaHMe 6MONTaTOB CN3NCTOM 060M04KM NULLEBOAA MYTEM OKPACKM FEMATOKCUSIMHOM 1 903MHOM, MEXKIIETOUYHbIE
NMPOCTPAHCTBA OLEHMBAIUCL MPU MOMOLLM MOPdOMETPUM. NI3MEHEHUS MIOTHbIX KOHTAKTOB OLLEHUBANVChb MO 3KC-
npeccun 6e5KoB MIOTHbIX KOHTAKTOB — KnayauHa-1, -4 1 oKKIloguHa MeTOA0M MMMYHOrMcToxmumMmn. Hannuve
1 BbIPQXXEHHOCTb CUMIMTOMOB OLLEHUBANVCb C MPUMEHEHMEM BannbHOM LiKasbl JlankepTa.

Pe3ynbraTbl. B rpynne KOMMAEKCHOM Tepanuu Nocse JIeYEHNS OTMEYaIOCh CHUKEHUE BbIPAKEHHOCTU U3XOrn
(b < 0,001) n oTpbixku (p = 0,004). CuMATOMBI U3XOTM OTCYTCTBOBaNN UK Obiniv cnado BbipaxeHbl y 63,7 % nauu-
€HTOB, OTPbIXKN — Y 72,4 %. B rpynne cpaBHeHUS ObI10 BbIIBIEHO CTATUCTUYECKM 3HAYMMOE YMEHbLLEHNE U3XKOTU
(b < 0,001), ogHako y 53 % nauMeHTOB COXpaHsaIacb YMEPEHHasa Uan 3Ha4YUTENBHO BblipaXxeHHasa naxora. MNpu aHa-
nm3e MopdONOrnyeckmx U3MeHeHNn B CIN3UCTON 000JI0YKE MULLEBOAA B rpynne KOMOMHMPOBAHHOW Tepanun
nocne fie4eHnss 0TMEeYaNoChb 3HAYNTENIbHOE CHKEHWE 303MHODUNBHOM HOunbTpauum (p = 0,030). MNpu oueHke
aKcnpeccun 6enKoB MIOTHLIX KOHTAKTOB MOCJE IeYEHNST OTMEYEHO MOBBLILLEHNE SKCNPECCUN OKKITIoaNHA B 00eunx
rpynnax, UMetoLLLee LOCTOBEPHOE OTINYME B FPYMne MOHOTEPANUN MHIMOUTOPOM MPOTOHHOW nomrbl (p = 0,046).
3aknuyeHue. lpumMeHeHne KOMOVMHMPOBAHHOM Tepannn B COCTaBe MHIMOMUTOpa NPOTOHHOM MOMMbI U pebamu-
nuaa aABnseTcsa 6e30nacHbIM Ne4ebHbIM NOAX0A0M, CMOCOOHBIM MPUBOAUTL K 3HAYUTENIbHOMY YTYHLLIEHUIO CUMI-
TOMOB Y NaLMEHTOB C HE3PO3UBHOM peditokCHOM 60ne3Hblo. KoMmnnekcHasa Tepanusa npueena K 3Ha4YUTEeIbHOMY
YMEHbLLEHNIO 303UHOPUIIbHON NHDUNLTPALMK CIN3UCTOM 060104KM NyLLLEeBOAA. B 06enx rpynnax BoIABAEHO NOBbI-
LIEHNEe 3KCMPECCUN OKKITI0AMHA, OTBEYAOLEro 3a LeIOCTHOCTb MEXKIIETOYHbIX KOHTAKTOB. [ OKOHYATEbHOrO
NMOATBEPXAEHUS KIIMHNYECKOM 9PPEKTUBHOCTU KOMOVMHMPOBAHHOM Tepanum HeoOXoaVMbl LOMNOHUTESbHbBIE KIN-
HUYECKME UCCNEe0BAHNS C YBEIMYEHHOM BbIOOPKOW 1 ANIUTENbHBIM MEPMOAOM HabMOAEHUS.

KoH)NUKT nHTEepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOH(IMKTA UHTEPECOB.

KnioueBble cnoBa: HrMOUTOPbI MPOTOHHOW MNOMIMbI, HE3PO3VBHAA pedtokCHast 00/1IEe3Hb, ANMUTENMNONPOTEKTUBHAS
Tepanus, 6enkn MNIOTHbIX KOHTAKTOB

Ana uutupoBaHusa: MakywuHa A.A., TpyxmaHoB A.C., lNMoHomapes A.B., CtopoHoBa O.A., MNMapackesoBa A.B., EpmuwinHa I.T,
MwupoHoBa B.A., MBawkuH B.T. BansiHue KOMNNeKCHOM Tepanmm MHrIMOUTOPOM NMPOTOHHOW NOMIMbI 1 pe6aMUNUAOM Ha KIIMHUYe-
ckoe TeveHne n MopdOPYHKLUMOHASbHBIE N3MEHEHUS CIM3NCTOM 000JI04KM NULLLEBOAA Y MALMEHTOB C HE3PO3UBHOM PEDIIIOKCHOW
60onesHblo. Poccuincknin xypHan racTpoaHTeponorum, renatonoruu, kononpokronorun. 2025. https://doi.org/10.22416/1382-

4376-2025-1695-4615

Introduction

Gastroesophageal reflux disease (GERD) is
a chronic condition characterized by a primary
impairment of the motor-evacuation function
of the upper gastrointestinal tract, dysfunc-
tion of the esophagogastric junction, and the
presence of pathological gastroesophageal re-
flux [1]. Modern data indicate that the glob-
al prevalence of GERD reaches 13.98 % [2],
with the majority of cases classified as the
non-erosive form of the disease. This form is
marked by symptoms that significantly reduce
quality of life, despite the absence of esoph-
ageal erosions upon withdrawal of antisecre-
tory therapy [3]. Beyond its high prevalence,
the clinical relevance of GERD is further un-
derscored by the increasing incidence of cases
refractory to antisecretory therapy [4, 5].

The mucosal-epithelial barrier serves as the
primary protective mechanism of the esophageal
mucosa (EM) against the damaging effects of re-
fluxate. A key component of this barrier is the
tight junctions located in the apical region of the
cytoplasmic membrane. These junctions provide
mechanical adhesion between cells, regulate sub-
stance transport through intercellular spaces, and
maintain the integrity and permeability of the

mucosa. Tight junction proteins include claudins,
occludin, adhesion molecules, and the zonula oc-
cludens protein [6, 7]. Studies have demonstrated
that pathological refluxate exposure to the esoph-
ageal mucosa induces dilation of intercellular
spaces and reduced expression of tight junction
proteins on epithelial cell membranes. These al-
terations increase mucosal permeability, enabling
gastric contents to penetrate deeper esophageal
layers. This process drives chronic inflammation
and activates afferent nociceptors, leading to
symptom manifestation [8—14]. Thus, heightened
epithelial permeability underlies disease progres-
sion and symptom development in GERD pa-
tients [15].

Rebamipide, an epithelial protective agent, is
widely used to treat and prevent gastric mucosal
damage caused by nonsteroidal anti-inflammatory
drugs and Helicobacter pylori infection [16, 17].
The primary mechanisms of rebamipide’s anti-in-
flammatory and cytoprotective effects include
stimulation of prostaglandin synthesis via cycloo-
xygenase-2 expression, induction of mucus secre-
tion, neutralization of free radicals, inhibition of
neutrophil activation, and suppression of cytokine
production by leukocytes and gastric epithelial
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cells [18—21]. Several studies have focused on re-
bamipide’s mucosal protective effects in the esop-
hageal epithelium. In a study by T.G. Gweon et al.
[8], the impact of combined therapy with a pro-
ton pump inhibitor (PPI) and rebamipide on tight
junction protein expression in the esophageal mu-
cosa was investigated in rats with induced GERD.
Results demonstrated that claudin-3 and claudin-4
expression levels were significantly higher in the
group receiving PPI plus rebamipide compared to
both the PPI-only group and the control group.
In a study by S.M. Yoon et al. [22], 139 pa-
tients with GERD, including 50 individuals with
non-erosive reflux disease (NERD), were divided
into two groups. One group received combined
therapy with a PPI and rebamipide for 8 weeks,
while the other received a PPI and placebo. The
results showed that NERD patients treated with
the combination therapy exhibited a statistically
significant reduction in lymphocyte count and a
decrease in the size of intercellular spaces within
the esophageal epithelium compared to the PPI-
plus-placebo group. These findings suggest that
enhancing the barrier function of epithelial cells
through the regulation of tight junction protein
expression and localization represents a potential
therapeutic target for achieving long-term remis-
sion in NERD patients.

Combined epithelial-protective and acid-sup-
pressive therapy offers a promising approach to
improving esophageal mucosal barrier integrity,
alleviating symptoms, and promoting sustained
remission by targeting key pathophysiological
mechanisms of the disease.

Materials and methods

Study Design

This randomized, prospective, single-center
study was conducted at the V.Kh. Vasilenko
Clinic of Propaedeutics of Internal Diseases,
Gastroenterology, and Hepatology, 1.M. Se-
chenov First Moscow State Medical University
(Sechenov University). Participants were re-
cruited from patients aged 18 to 75 years with
a confirmed diagnosis of non-erosive reflux
disease (NERD). Diagnosis was verified us-
ing esophagogastroduodenoscopy (EGD) and
24-hour pH-impedance monitoring.

Exclusion criteria: age < 18 years; preg-
nancy; complicated GERD (e.g., erosions,
strictures, Barrett’s esophagus); concurrent
esophageal disorders (eosinophilic esophagitis,
infectious esophagitis, achalasia, cardiospasm,

scleroderma); severe comorbidities (chronic kid-
ney disease of stages 4—35; congestive heart fai-
lure > class IIT according to NYHA (New York
Heart Association); chronic obstructive pul-
monary disease > stage 3 according to GOLD
(Global Initiative for Chronic Obstructive Lung
Disease); psychiatric disorders); malignancy.
Reasons for post-enrollment withdrawal: vol-
untary withdrawal of signed informed con-
sent; pregnancy; adverse events classified as
definite, probable, or possibly related to the
study drug; requirement for additional ther-
apies affecting efficacy parameters; protocol
violations deemed significant by the investi-
gator to the study outcomes.

Patients were randomized using a simple
randomization method (via a random number
generator) into the main group and the con-
trol group. The patients in the main group re-
ceived combination therapy with omeprazole
20 mg (OMEZ®; Dr. Reddy’s Laboratories Ltd.,
India) and rebamipide 300 mg (Rebagit®; PRO.
MED.CS Praha, a.s., Czech Republic) daily for
4 weeks. The control group received omepra-
zole monotherapy 20 mg (OMEZ®; Dr. Reddy’s
Laboratories Ltd., India) daily for 4 weeks.

To evaluate the impact of therapy, EGD
with targeted biopsy sampling from the distal
esophageal mucosa (2 cm above the gastro-
esophageal junction) was performed in both
groups before and after treatment. A four-quad-
rant biopsy (anterior, posterior, right, and left
esophageal walls) was conducted. Biopsy spec-
imens were fixed in 10 % neutral buffered for-
malin and embedded in paraffin. Serial paraffin
sections (minimum 22 serial sections per block)
with a thickness of 4—5 microns were prepared.
Sections were mounted on adhesive-coated glass
slides. Microscopic lesions were assessed in the
biopsy specimen showing the most pronounced
inflammatory changes, based on the standardi-
zed histopathological criteria outlined in ”"The
Esohisto Project” —a protocol for evaluating
microscopic esophageal mucosal damage in
GERD patients, published in 2009 and updated
in 2011 by an international independent panel
of pathologists [23, 24].

Immunohistochemical (IHC) reactions were
performed on deparaffinized sections (4—5 pm
thick) mounted on APES-coated glass slides.
The following primary monoclonal antibo-
dies were used: Claudin-1, Claudin-4, Occludin
(Servicebio  Technology, Ltd., Belgium).
Antigen-antibody binding was detected using
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horseradish peroxidase with hydrogen peroxide
as a substrate and 3,3’-diaminobenzidine as the
chromogen. Protein expression was evaluat-
ed using a standardized 6-point semi-quantita-
tive scoring system based on the percentage of
stained nuclei: 2 points — < 20 % stained cells;
4 points — 20—40 % stained cells; 6 points —
> 40 % stained cells. Tight junction protein
localization was specifically assessed via mem-
brane staining patterns.

Symptom evaluation was conducted us-
ing a 5-point Likert scale to standardize the
assessment of patient-reported complaints.
Participants were asked to rate the frequency
and severity of each GERD symptom (heart-
burn, chest pain, regurgitation, belching) on a

scale from 1 to 5: 1 point — symptom absent;
2 points — mild symptom (easily ignored un-
less attention is directed); 3 points — mode-
rate symptom; 4 points — severe symptom;
5 points — constant symptom, disrupting daily
activities.

Written informed consent was obtained from
all participants prior to enrollment. The study
protocol was approved by the Local Ethics
Committee of Sechenov University (Protocol
No. 03-23, dated February 16, 2023).

Statistical analysis

Statistical analysis was performed using
StatTech v. 4.7.2 software (developed by LLC
“Stattech”, Russia). Quantitative variables were
assessed for normality using the Shapiro — Wilk

Table 1. Baseline symptom severity distribution between groups according to Likert scale
Ta6auua 1. VicxoaHble XapaKTePUCTHKN KJINHUYECKONW KapTHHBI IO JIEUEHHWS] COTJIACHO OTPOCHUKY

Jlaiikepra
Therapy
Symptom Category Kepanus
IToxasamenu Kamezopuu Control group Main group 2
I'pynna cpasnenus | Ochoenas epynna
gl;zsgrylfncmeue NSO 0007
I\C/Ifila%oebzpameﬂﬂbtd V@O 3367
Hlfliililc))lzlcrzn yzj;zztio BOIPAKEHHBLI 4(23.5%) 52277 031
g?i\;lflfmeﬂbfio BHIPAKECHHLL o Cl ) TGI8 %)
Hoemomnt @355 rers Y
gtr);g;l:ncmeue BGe 2y 1773
I\C/[/iz%oewpameuﬁmd 165.9%) LS
Rty Mo g | 20080 | 1wsw | o
g?i\;lf;me/lbfio BUIPAKECHHDIL A QL5 2017
%%gigzgzuwd V7Y s
g??igrylitncmeue eI 6 @73 %)
glfi%oebtpameuﬂbzd 2(11.82%) 4827
()Bni,ﬁ:;li%a %Sﬁﬁo BOIPANKEHHLIL ) 8(36.4%) 051
g’i;fsmeﬂbuo BHIPANKEHHLIL U0, Hs )
Hoemomi 1697 a6
Chest pain ) étr);?lyl:ncmeue AL 25 1.000
D B8 G I\C/Ifizdéoempameuuwﬁ Yo Hs

72

Poc ypH racTposuTepoJ rematon koaonpokros 2025; 35(2) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(2)



www.gastro-j.ru

Original articles / OpurnHasbHbIE TCCTEIOBAHNS

test. Normally distributed data were described
using arithmetic means (M) and standard de-
viations (SD). Representativeness of means
was reported as 95 % confidence intervals (95%
CI). Non-normally distributed data were de-
scribed using median (Me) and interquartile
ranges (Q1—Q3). Categorical variables were
summarized as absolute values and percentages.
Independent groups: for non-normally distrib-
uted quantitative variables: Mann — Whitney
U test; for normally distributed quantitative
variables: unpaired Student’s ¢-test. Paired
groups: for non-normally distributed quantita-
tive variables: Wilcoxon signed-rank test; for
normally distributed quantitative variables:
paired Student’s ¢-test. Binary variables in
paired groups: McNemar’s test. Statistical sig-
nificance was defined as p < 0.05.

Results

Among the 39 patients with non-erosive re-
flux disease (NERD) included in the study,
30.8 % were women (n = 12) and 69.2 % were
men (n = 27). The mean age of the patients
was 40.21 + 12.47 years. All participants
were randomized into two groups — main and

control — using a simple randomization meth-
od. The main group comprised 22 patients who
received combined therapy with a proton pump
inhibitor (PPI) and rebamipide for 4 weeks,
while the control group included 17 patients
receiving PPI monotherapy for the same dura-
tion. The median duration of symptoms among
participants was 48 (12; 99) months. Table 1
presents the baseline clinical characteristics
of both groups assessed via the Likert scale
questionnaire. The baseline parameters were
homogeneous, with no statistically significant
differences between the groups. Similarly, com-
parative analysis of histological and immuno-
histochemical parameters before treatment re-
vealed no significant intergroup differences
(p > 0.05). No adverse events were recorded
during the study period. Statistical analysis was
performed using the per-protocol approach.

Assessment of symptom dynamics

during treatment

According to the Likert scale questionnaire,
analysis of the “heartburn” symptom revealed
a statistically significant improvement in both
groups after treatment completion (p < 0.001).
However, no statistically significant diffe-
rences were observed between the groups when

Table 2. Heartburn severity grading at baseline and post-treatment according to Likert scale
Ta6.auua 2. BoipakeHHOCTh CUMIITOMA «HM3K0Ta» Ha (DOHE JIeYeHUsT COTJIACHO ONPOCHUKY Jlaiikepra

Observation time points
Therapy Symptom severity grade dmanvt nabaodenus
Tepanua I'padavus cumnmoma Before treatment After treatment p
o aeuenus IHlocae aeuenus
glzjﬁfy‘fmmeue 1(5.9 %) 3 (17.6 %)
Mild o 0
Caabosvipaxennolil 0 (0.0 %) 5(29.4 %)
Control group Moderate
I'pynna Y MeDeno Guipdskebi 4(23.5 %) 7 (41.2 %) <0.001*
CpasHeHUs. 5 P P
evere o 0
SHAUUMENLHO BbIPAKEHHBIU 8 (47.1 %) 2 (11.8 %)
Constant 9 o
TTocmosimuii 4(23.5 %) 0 (0.0 %)
(A)Ensegl;ncmeue 0 (0.0 %) 6 (27.3 %)
Mild o 0
) Crabosvipasennolil 3(13.6 %) 8 (36.4 %)
lalnl ot Moderate
Ocnosnas T ) G 5(22.7 %) 6 (27.3 %) <0.001*
A Severe
SHAUUMENbHO BbIPAKEHHDIL 7(31.8 %) 2091 %)
constant 7 (31.8 %) 0 (0.0 %)
p 0.351 0.766 —

Note: * — differences are significant (p < 0.05).

Hpumeuanue: * — pasnuuus nokazamenei cmamucmuuecku suauumvr (p < 0,05).
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Figure 1. Heartburn severity grading at baseline and post-treatment according to Likert scale

Pucynox 1. BoipaskeHHOCTb CIMIITOMA «H33K0ra» Ha (oHe JieueHus coriacHo onpocHuky Jlaiikepra

comparing treatment outcomes (p = 0.766)
(Table 2). At the end of treatment: in the main
group, 63.7 % of patients reported absent or mild
heartburn, with complete clinical remission achieved
in 27.3 %. In the control group (PPI monotherapy),
33 % of patients continued to experience moderate
or severe heartburn, while complete clinical remis-
sion was observed in 17.6 % (Fig. 1).

For the “regurgitation” symptom, no statis-
tically significant changes were noted before
and after treatment in either group (p = 0.102).
In the control group, no participants reported
chest pain; thus, statistical analysis for this
symptom was not performed. Analysis of the
“belching” symptom demonstrated significant
improvement in the main group during therapy
(p = 0.004) (Table 3), with 72.7 % of patients
reporting symptom improvement or complete
resolution post-treatment (Fig. 2).

Assessment of histological changes

during treatment

The morphological features of esophagitis in
patients with NERD were primarily character-
ized by moderately pronounced dilation of inter-
cellular spaces and spongiosis. Additionally, elon-
gation of vascular-stromal papillae (50—75 %)

and moderate hyperemia of lamina propria ves-
sels were observed in the majority of patients
(Table 4). No atrophic changes in the esopha-
geal mucosa were detected in any participant.
Following treatment, no statistically significant
changes were observed in parameters such as in-
tercellular space width, leukocytic infiltration,
mononuclear infiltration, basal layer hyperpla-
sia, spongiosis, or elongation of vascular-stromal
papillae in either group (p > 0.05). However, the
main group exhibited a significant reduction in
eosinophilic infiltration of the esophageal mucosa
after treatment (p = 0.030) (Table 5).

Assessment of tight junction protein

expression dynamics

According to THC analysis, in the main group,
40 % of patients exhibited membrane claudin-1
expression in epithelial cells exceeding 40 %
stained cell post-treatment, representing a two-
fold increase from baseline (Fig. 3). However,
these changes did not reach statistical signif-
icance (p = 0.389). The control group (PPI
monotherapy) showed similar trends in clau-
din-1 expression dynamics, but no statistically
significant differences were observed before and
after therapy (p = 0.465). For claudin-4, 100 %
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Tabauua 3. Boipa)kxeHHOCTh CUMIITOMA «OTPBIKKay Ha (poHe JieueHus: coryiacHo onpocHuky Jlaiikepra
Table 3. Belching severity grading at baseline and post-treatment according to Likert scale

Observation time points
Therapy Symptom severity grade dmanvt nabaodenus
Tepanusa I'padavus cumnmoma Before treatment After treatment p
Ao aeuenus Ilocae neuenusn
Absent o o
O 10 (58.8 %) 12 (70.6 %)
Mild 9 o
Crabosvipaennvlil 2 (11.8 %) 159 %)
Control group Moderate
T'pynna VD G 4(23.5 %) 4(23.5 %) 0.129
CpasHeHUs.
Severe 0 °
SHAUUMENLHO BblPAKCHHBLU 0 (0.0 %) 0(0.0 %)
Constant o o
Tocmosnosi 1(5.9 %) 0 (0.0 %)
‘g‘qu‘;‘%cmeue 6 (27.3 %) 9 (40.9 %)
Mild 9 o
Crabosvipaennvlil 4 (18.2 %) 7(31.8 %)
Main group
Ocnosnas Bl\;loderate . 8 (36.4 %) 3(13.6 %) 0.004*
MEPEHHO BbIPAKEHHDL
epynna
Severe 0 0
SHAUUMENLHO BblPAKCHHBLU 1(4.5%) 3 (13.6 %)
Constant o o
Tocmosnosi 3(13.6 %) 0 (0.0 %)
p 0.351 0.056 —
Hpumeuanue: * — pasiuuus noxazameiei cmamucmudecku 3uauunol (p < 0,05).
Note: * — differences are significant (p < 0.05).
Before treatment After treatment
100.0-
s 750+
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Figure 2. Belching severity grading at baseline and post-treatment according to Likert scale

Pucynox 2. BbipaskeHHOCTb CHMIITOMA «OTPBIKKA» Ha (POHE JiedeHHs COrJIACHO ONpocHUKY Jlaiikepra
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Table 4. Baseline characteristics of morphological parameters of esophageal mucosa according
to the results of histological examination

Ta6auua 4. VicxoaHple XapaKTepUCTHKN MOP(OIOTHYECKUX MOKasaTe el CAU3UCTON 000JIOUKH TTH-
IIEBO/Ia COTJIACHO Pe3yJibTaTaM I'MCTOJOIMYECKOrO UCC/IeJOBAHS

Therapy
Baseline characteristics Categories Tepanua
IToxazameau ao JleyeHus Kameaopuu Control group Main group
I'pynna cpasnenus | Ocnoenas epynna
Absent o 0
O — 1(5.9 %) 4 (18.2 %)
Spongiosis Mild 5 5
Cnomnezuos Cpeduss 13 (76.5 %) 16 (72.7 %)
Severe o °
Bupaxentas 3(17.6 %) 2(9.1 %)
Absent o 0
(O —— 1 (5.9 %) 4 (18.2 %)
. Mild '
Width of intercellular spaces (width <}}e‘13};n;;}}1’?e(:32§;1ameter) 13 (76.5 %) 16 (72.7 %)
HTupuna mexK1eMouHbLY P
(Quamemp < 1 aunghoyuma)
NPOMENYMKOE
Pronounced
(width > 1 lymphocyte diameter) . 5
Beipaermas 3(17.6 %) 2(9.1 %)
(Ouamemp > 1 aunghoyuma)
Absent o o
Omcymcmayen 15 (88.2 %) 15 (68.2 %)
Eosinophilic infiltration 1—2 cells
dosunopurvnas 122 xnemru 2 (11.8 %) 3(13.6 %)
unpurempaus 5 ! T
>2 cells 0 0
>9 Kaemox 0 (0.0 %) 4 (18.2 %)
Absent o o
Omeymemeyenm 9(52.9 %) 10 (45.5 %)
Leukocytic infiltration 1—2 cells
Jetixoyumapnas 12 rnemxu 8 (47.1 %) 9 (40.9 %)
unburempayus > el
> 2 cells 0 0
> 9 Kaemok 0 (0.0 %) 3(13.6 %)
0—9 cell 0 0
Mononuclear infiltration 0—9 K/ieemf);c 16 (94.1 %) 20 (90.9 %)
Momnonyxaeapnas 1030 cells
unpurompayus 10—30 K16mor 1(5.9 %) 2(91 %)
Basal cell hyperplasia <15 % 16 (94.1 %) 22 (100.0 %)
Basanvnokiemounas
Zunepnﬂgs:uﬂ 15_30 % 1 (59 %) 0 (OO %)
Elongation <50 % 5(29.4 %) 6 (27.3 %)
of vascular-stromal papillae 3 o o
Vonunenue cocyducmo- 50—75 % 11 (64.7 %) 16 (72.7 %)
CIMPOMATLHBIX COCOUKO8 >75% 1 (5.9 %) 0 (0.0 %)
Absent
4(23.5 % 5(22.7 %
Hyperemia Omcymcmeyem ( %) ( %)
of lamina propria vessels Mild o o
T'unepemus cocydog Cpeonss 8 (47.1 %) 13 (59.1 %)
CO6CMEEHHOU NAACTMUHKU Severe . .
Bupaxennas 5(29.4 %) 4 (18.2 %)
Atrophy
of stratified squamous Absent
epithelium Omeymemeuem 17 (100.0 %) 22 (100.0 %)
Ampogpusi mMHOzZOCA0UH020 Yy Yy
NAOCK020 INUMENUS.
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Table 5. Post-treatment dynamics of eosinophilic infiltration severity
Tabauua 5. [lnHaMyKa BBIPAXKEHHOCTH 203MHOPUIBHON nHOMWIbTpaun Ha (oHe JedyeHns

Observation time points
Imanvt nab.arooenus
Therapy Categories Eosinophilic infiltration, Eosinophilic infiltration, p
Tepanus Kamezopuu before treatment after treatment
dosunoduavnas do3unogpuavnas
undpurompavus, 00 reuenus | undpurbmpauus, nocae aeueHust
Absent o °
(O ——— 15 (88.2 %) 16 (94.1 %)
Control group 1—2 cells
T'pynna 12 wnemnu 2 (11 %) 1(5.9 %) 0.564
CPaBHeHUs. > el
> 2 cells o o
> 2 remox 0 (0.0 %) 0 (0.0 %)
Absent & o
0 — 15 (68.2 %) 20 (90.9 %)
Main group 1—92 cells
Ocnosnas 12 snemu 3 (13.6 %) 2(9.1 %) 0.030*
epynna > el
> 2 cells o o
S 4(18.2 %) 0 (0.0 %)
» 0.164 1.000 —

Note: * — differences are significant (p < 0.05).
Hpumeuanue: * — pasiuuus nokazamenei cmamucmuvecku 3nauumot (p < 0,05).

p =0,465 p=0,389
Before treatment After treatment

100,0 -
)

& 75,0
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3
g
P

o 50,0
2
=
)
(a7

25,0

0,0-

PPI PPI+R

Figure 3. Claudin-1 expression during treatment according to the results of immunohistochemical examination

Pucyuo:c 3. 3KCHP€CCI/I$I KJIay,lII/IHa*1 Ha (bOHe JIEUEHU COIVIACHO pe3yJsbTaTaM MMMYHOTUCTOXNMIYECKOT'0 NCCAeIOBAHNA
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Figure 4. Claudin-4 expression during treatment according to the results of immunohistochemical examination

Pucyuorc 4. SKCHpeCCI/IH K]IayjII/IHa*4 Ha CI)OHe JIEUEHNA COIVIaCHO pe3yJibTaTaM MMMYHOTMCTOXUMUYECKOIO NCCIEeJOBAHNA

of patients in the combination therapy group
demonstrated post-treatment expression levels
exceeding 40 % (Fig. 4). The lack of statistical
significance in these findings is likely attribut-
able to the small sample size. In the PPI mono-
therapy group, occludin expression showed
statistically significant changes post-treatment
(p = 0.046), with 55.6 % of participants achiev-
ing expression levels above 40 % (Table 6). The
main group exhibited an upward trend in occlu-
din expression, though the pre- to post-treat-
ment changes were not statistically significant
(p = 0.317) (Fig. 5).

Discussion

The findings of this study demonstrate that
combination therapy with a PPI and rebamip-
ide significantly reduces clinical manifestations
of NERD, including heartburn and belching,
even after treatment completion. Although no
statistically significant differences were ob-
served between treatment methods, the com-
bination therapy group showed a notable re-
duction in symptom severity: by the end of
treatment, 63.7 % of patients reported absent or

mild heartburn, and complete clinical remission
was achieved in 27.3 %. For belching, 72.7 % of
patients experienced absent or mild symptoms
post-treatment, compared to 45.5 % at baseline.
These results align with prior studies [25, 26]
highlighting the benefits of PPI and rebami-
pide combination therapy in improving clini-
cal outcomes for GERD patients. For instance,
S.J. Hong et al. [25] evaluated symptom in-
tensity (heartburn, epigastric pain, epigastric
heaviness, vomiting) in GERD patients before
and after combined therapy with esomeprazole
and rebamipide versus esomeprazole monothera-
py. Their data demonstrated superior efficacy of
combination therapy in alleviating GERD symp-
toms compared to PPI monotherapy. Another
study [26] investigated rebamipide’s role in man-
aging recurrent GERD. Patients receiving rebami-
pide and PPI combination therapy exhibited a
marked reduction in pro-inflammatory cytokine
IL-8 mRNA production. At a 1-year follow-up,
symptom recurrence rates were 2.5 times lower in
the combination therapy group compared to PPI
monotherapy. This underscores rebamipide’s abi-
lity not only to alleviate symptoms during active
treatment but also to promote sustained remission
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Table 6. Occludin expression during treatment according to the results of immunohistochemical

examination

Tab6.auua 6. DKcUpeccust OKKJIIOINHA Ha (POHE JIeUeHNs COTJIACHO pe3y/IbTaTaM MMMYHOTHCTOXUMH-

YECKOro uccjaea0BaHmAa

Observation time points
Therapy Parameters Imanvt Habar0denus
Tepanua Ioxasameau Before treatment After treatment P
o aeuenus Ilocae aeuenus
Control group 0% 8 (88.9 %) 4 (44.4 %)
I'pynna 0.046*
cpsmens > 40 % 1 (1.1 %) 5 (55.6 %)
Main group 0 % 5(71.4 %) 4 (571 %) 0.317
Ocnosnas zpynna > 40 % 2 (28.6 %) 3(42.9 %) '
» 0.550 1.000 —
Note: * — differences are significant (p < 0.05).
IIpumeuanue: * — pasiuuus noxasamened cmamucmudecku snavunot (p < 0,05).
p=0.046* p=0.317

Relative frequency, %

] o%
.>40%

PPI PPI+R

PPI PPI+R

Figure 5. Occludin expression during treatment according to the results of immunohistochemical examination; * — dif-

ferences are significant (p < 0.05)

Pucynox 5. Dxcripeccus OKKJIIOAMHA Ha (DOHE JIeYeHUS COTJIACHO pe3yJbTaTaM MMMYHOTMCTOXMMHYECKOTO HCCJIe0Ba-
HUg; * — pa3anuus nokasareseil CTaTuCTUYeCK 3HAYNMbI (p < 0,05)

in the long term. A key morphological outcome of
this study was the reduction in eosinophilic infil-
tration observed in the combination therapy group
post-treatment, underscoring rebamipide’s an-
ti-inflammatory potential. Immunohistochemical
analysis revealed increased occludin expression
in both groups. Notably, experimental rat mod-
els [8] demonstrated that PPI and rebamipide

combination therapy significantly upregulated
claudin-3 and claudin-4 expression compared to
controls. These findings align with evidence that
reduced claudin-3 and -4 levels are characteristic
of GERD patients [27—29], and their restoration
may mitigate mucosal permeability.

The primary limitation of this study was it
small sample size, which may have underpowered
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the detection of statistically significant changes in Conclusion

tight junction protein expression. Additionally, the
4-week observation period might have been insuf-
ficient to evaluate long-term therapeutic effects.
These constraints highlight the need for larger-scale
studies with extended follow-up to further elucidate

Rebamipide represents a promising thera-
peutic component for reflux disease, particular-
ly in patients with pronounced inflammation.
Further investigation of its effects in large-scale
studies with extended follow-up periods is war-
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Pe3yAbTaThl HAOAIOAEHUA TTIAITUEHTOB

IIPU HEPYHKITMOHUPYIOIIUX HEUPOIHAOKPUHHBIX
OITYXOAAX HOAKEAYAOUHOU JKEeAEe3bl

MaABIX pa3dMepoB. AaHHbIe peructpa MKHL]
um. A.C. AoruHOBa

N.E. Xarpkos, /[.A. Canmumrepeesa™, N.10. @eiinopos, A.A. Kousixuna, A.A. Ilerposa

I'BY3 zopoda Mockevt «Mockosckutl Kaunuweckul nayuno-npaxmuveckui yenmp um. A.C. Jozunosa /lenapmamenma
30pasooxpanenus zopoda Mockewi», Mockea, Poccutickas Dedeparus

Llenb nccnepoBaHus: OLLEHUTb pe3ybTaThl HAONOAEHNS 32 6ONBHBIMU HEDYHKLIMOHUPYIOLLMMU HENPOSHOOKPUH-
HbIMW OMYXONSMU MOAXKENYA0YHON Xenesbl cTagumn T1-T2 ¢ nCnonb30BaHMEM MEAULIMHCKOrO PErMcTpa.
Matepuanbl n meToabl. [1pOBEAEH PETPOCNEKTUBHBIA aHann3d aaHHbIx pernctpa MKHL, nm. A.C. JlormHoBa, Ko-
Topbin ¢ 2014 no 2023 r. Bko4Ma 312 B0MbHbLIX MAHKPEATUYECKUMU HENPOSHAOKPUHHBIMU ONMYyXONsaMu. TakTuka
aKTMBHOro HabnoaeHus bbina pekomeHaoBaHa 115 (36,9 %) naupeHTam. Kputepusimm BKIIOYEHNS B UCCieqoBaHMe
SABWUIMCh: YCTAHOB/EHHbIN AMarHO03 HEMPOIHAOKPVHHOM ONYyX0M MOAXENYA0YHOW Xene3dbl; HeDYHKLVNOHUPYIOLLNIA
CTaTyc onyxosiv; 6ecCcMMNTOMHOCTb 3aboneBaHus; padMmep onyxonn oo 3 cM; cornacue naumpeHta. Kputepusmum
VCKJTIOYEHMS AIBUIUCH: OTKA3 MaLMeHTa OT akTMBHOro HabnoaeHus; pocT onyxonn 6onee 4em Ha 3 MM 3a rop, Ha-
OniofeHns; NosIBNIEHNE CMMNTOMOB 3aboneBaHus. Ha 0CHOBaHWM AaHHbIX PEFMCTPA U3YYEeH MOJ1, BO3PAcT NnaumeH-
TOB, pasmep 1 nokannaaums onyxonei, ctagusa no TNM, nx poct B AnHamuke (MM/rog), broxmmMmmyeckme Mapkepsbl
HENPOSHAOKPUHHBIX OMYXOJIEN, HANMYME COMYTCTBYIOLLEN naTonornn. HabniogaemMbimM C BNeEPBbIE BbISBIIEHHONM OMy-
X0J1bto (N = 53) BbINOAHEHO NOJIHOTEHOMHOE CEKBEHNPOBAHNE.

PesynbtaTthl. /13 nccnepoBaHuns ncknioydeHsl 6 (5,2 %) naumeHToB: TpOe 0TKasanuchb OT HAbNIOAEHWS, Y TPEX Bbl-
SIBNIEH 3HAYMMbI POCT onyxonu. B aHanna 6bim BktodeHsbl 109 naumeHToB C KIMHUYECKMM ANArHO30M HEDYHKLN-
OHVPYIOLLEN HEMPOIHAOKPUHHOM ONyX0nn NoaxXenyao4Hon xenesbl: 78 (71,6 %) xeHwmH n 31 (28,4 %) myxynHa
B BO3pacTe Ha MOMeHT obpalueHus ot 22 oo 86 net (58,5 + 10,8 ropa). MeanaHa BpemeHu HabnoaeHns coctasmuna
34,0 (2,0-86,0) mecsua. Hanbonee 4acto onyxonu IOKanmM3oBaanMCb B rOJIOBKE NOAXeNyao4Hom xenesbl — 45,5 %
(n=51). U3 109 Habnopaembix y 103 (94,5 %) yen. ctagus onyxonu onpegeneHa kak T1,y 6 (5,5 %) — T2. CpegHuia
pa3mep onyxonen coctasun 11,9 £ 3,8 mm (3,1-29,0 mm) (n = 118). MNoBbILLEHNE BUOXUMNYECKMX MAPKEPOB HEN-
PO3HOOKPUHHBIX OMYXO0JIEV FACTPUHA, XPOMOTrpaHuHa A y Habniofaemblx OblI0 CBA3AHO C HAMYMEM aTPODUYECKOTO
ractputa. [epmMuHanbHble MyTaumn BeisiBieHbl y 24,0 % naumeHToB (n = 12). Hanbonee 4acto B BbiIOOpKe BCTpeya-
nuck mytaumm reHa CHEK2 (n = 4).

BoeiBoAbl. 10 faHHBIM perncTpa, akTMBHOE HabnoaeHe — OONyCcTUMas TakTMka BeAeHus 60MbHbIX NaHKkpeaTuye-
CKVMMW HEDYHKLMOHVPYIOLWMMU HENPOSHAOKPUHHBIMK Onyxonsimu ctagmm T1. BeposiTHO, NpOrHOCTUYECKOW 3Ha-
YMMOCTbIO 06/1a0aeT HE pasmep, a CKOPOCTb POCTa OMyxoau, B CBA3M C YEM HEODXOAMMO CO34aHue NMpoTokona
HabIOAEHVS 9TOV rpynnbl 60NbHBIX. BAnsHME 3CTPOreHOB Ha CAePXXMBaHME POCTA OMYX0JIM 1 U3YyYEHME POSIN MyTa-
umin B reHe CHEKZ2 siBnsitoTCsl fanbHenwnMmn nepcnekTmBaMmmn asisi n3yHeHus.

KnioyeBble cnoBa: HEMPO3HAOKPUHHbIE onyxonu, HOO X, TakTuka, akTmBHOE HabnaeHE, PETUCTP

KoHdnukT MHTEepecoB: aBTopbl 3a8BNSIOT 00 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ana untupoBanus: XatokoB W.E., Canumrepeea [.A., ®eiigopos N.10., KoHsixnHa A.A., MNMeTposa A.A. Pe3aynbtaThl HabntoaeHus
NaumeHToB Npu HePYHKLUNOHNPYIOLLMX HEMPO3HAOKPUHHBIX OMYXONSX NOAXKENYA04HON Xenesbl Masbix pa3MepoB. [aHHble peru-
ctpa MKHL, um. A.C. JlormHoBa. Poccuiickuii XypHas raCTpO3HTEPOornn, renaTonioruu, kononpoktonormum. 2025;35(2):83-94.
https://doi.org/10.22416/1382-4376-2025-35-2-83-94

Outcomes Following Observation of Small Non-Functioning Neuroendocrine
Tumors of the Pancreas. Data from the Registry of the Loginov Moscow
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Aim: to evaluate results of follow-up of patients with pancreatic non-functioning neuroendocrine tumors of the stage
T1-T2 using a medical registry.

Materials and methods. A retrospective analysis of the medical registry data of the Loginov Moscow Scientific
Center was conducted, which included 312 patients with pancreatic neuroendocrine tumors from 2014 to 2023. Ob-
servation was recommended for 115 (36.9 %) patients. The inclusion criteria: diagnosis of pancreatic neuroendo-
crine tumor; non-functioning tumor status; asymptomatic disease; tumor size less than 3 cm; patient’s consent.
The exclusion criteria were patient’s refusal of observation; tumor growth of more than 3 mm/year of observation; ap-
pearance of disease symptoms. Based on the registry data, gender and age of patients, size and location of tumors,
TNM stage, tumor growth dynamics (mm/year), biochemical markers of neuroendocrine tumors, and the presence
of concomitant pathology were studied. Whole genome sequencing was performed on 53 patients with first diag-
nosed pancreatic neuroendocrine tumors.

Results. Six patients (5.2 %) were excluded from the study: three refused to be observed, three demonstrated tumor
growth. 109 patients diagnosed with non-functioning pancreatic neuroendocrine tumor were included in the analy-
sis: 78 (71.6 %) women and 31 (28.4 %) men aged from 22 to 86 years (58.5 + 10.8 years) at the time of presenta-
tion. The median follow-up time was 34.0 (2.0-86.0) months. The most common location of tumors was in the head
of the pancreas — 45.5 % (n =51). Of the 109 patients observed, 103 were diagnosed with stage T1 tumors (94.5 %),
6 — with T2 (5.5 %). The average tumor size was 11.9 £ 3.8 mm (3.1-29.0 mm) (n = 118). An increase in biochem-
ical markers of neuroendocrine tumors (gastrin, chromogranin A) was associated with atrophic gastritis. Germline
mutations were detected in 24.0 % of patients (n = 12). The most common mutations in the sample were the CHEK2
gene (n=4).

Conclusions. According to the registry data, active observation is an acceptable tactic for managing patients with T1
non-functioning pancreatic neuroendocrine tumors. Likely it is not the size of the tumor but its growth rate that has
prognostic significance, and therefore a protocol for monitoring this group of patients is required. The effect of estro-
gens on tumor growth inhibition and the role of CHEK2 gene mutations are perspectives for future research.
Keywords: neuroendocrine tumors, pancreatic NETs, tactics, active observation, registry
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BBeenue

[TpunsATOo cuuTarh, 4YTO HEHPOIHIOKPUHHDBIE OILY-
xommu mopKenyounoi sxenessr (HIO TIDK) — aro
reTeporeHHas rpymma pegkux o6pasoBanuii. Ecsn re-
TEPOTEHHOCTh TAKUX OIyXOJel CTAHOBUTCS JJIS K-
HUIICTOB Bce GoJjiee OTYETIMBOI, TO PEJKOCTb — Ha-
nporus. Borasmsemocts HOO IIJK, B wactHOCTH

criocoba ONpeiesuTb, MoYeMy, TIPU MPOYNX PABHbBIX,
HEKOTOPBIE TaKhe OIMyXOJu OYyAyT MPOJOJIKATH POCT
n o6peraTh CIOCOGHOCTh METACTAa3MPOBATh, HECMOTPS
Ha coxpaHeHme IuddepeHITNPOBKI, a Ipyrue ocTa-
HYTCSI B TPEXHUX pasMepax, [IeMOHCTPUPYS KJIH-
HUYECKU JIOOPOKAYeCTBEHHOE TeueHue 3a00JieBaHUs.

84

MaJbIX OeCCUMIITOMHBIX OITyXoJieil, Bo3dpacraer O.a-
rojIaps JOCTYITHOCTH BBICOKOTEXHOJIOTUYHBIX METO/IOB.
Hampumep, B CIIA 3a6oseBaemocts HOO paszmepom
Menee 2 ¢M yBeamumiaach Ha 710,4 % 3a 22 roma [1].
lereporeHHOCTb HEWPOIHAOKPUHHBIX OITYXOJel TO/I-
SKEJYJIOYHON  KeJie3bl  00yCJIaBIUBAET —Pa3TMYHBIN
MPOTrHO3 3a00JIEBAHNUIl, B COOTBETCTBUHU C KOTOPBIM He-
00XO/IIMO TPHIIEJTbHO ONPEJENITh TAKTUKY JIeUeHMs
MarneHTa.

O cymecTBOBaHNN TaHKPEATHYECKNX HeNpPOsH/I0-
KPUHHBIX OIyXOJieil HayKe M3BECTHO MeHee Beka [2].
Nx kmaccuduraims 3a 210 BpeMs He pa3 mperepriena
paJuKaIbHble 3MEHEHNUs, YTO MOKET CBU/IETEIbCTBO-
BaThb O TOM, 4TO GUOJIOTHSI TaKMX OMYyXOJel ocTaercs
HesiCHAa, a TIOTOMY He BCerja JIETKO OIpe/leJUTh Oll-
TUMQJIBbHYIO TaKTUKY BeJeHUS MaIlMeHToB. B dacTHO-
CTH, OTKPBITBIM OCTAeTCs BOIPOC O TAKTHKE BeIEHUS
6OTBbHBIX HEePYHKIMOHUPYIOMUMHI  OeCCUMITTOMHBIMU
JIOKQJIM30BAHHBIMU ONYXOJSIMU — 0e3 KJIMHUYECKUX
MPOSBJECHUN, MaJoro pasMepa W TPYAHOIOCTYII-
HBbIX Juid Bepudukamu. Ha cerogusimHuil j1eHb HeT

JlocTOBepHBIME KPUTEPUSMH  3JI0KAY€CTBEHHOTO 10~
reanuaia 1 HIO ocratorcs npusuakn nHUIbTPa-
TUBHOTO POCTA U METACTa3MPOBAHUS.

IIpocreKTUBHBIX  PAHAOMU3UPOBAHHBIX UCCJIE0-
BaHMiI, KOTOpble Obl CpaBHUBAIN HAGJIOJEHNE U Olle-
paTUBHOE JieYeHue, Ha JaHHBIH MOMEHT He OImyO6Jin-
KOBaHO. 3apy6eskHble KJIMHUYECKHE PEKOMEHIAINN
HEOJ/IHO3HAYHO OTBEYAIOT Ha BOIPOC O TAKTUKE Jieue-
HUsI TTOAOOHBIX HEOILIas3uii, B TO BpeMsl KaK B OTeye-
CTBEHHBIX JaHHas pobJieMa He ocBelaeTcs Bosce [3].
PexkoMenamun onupaioTcs Ha JaHHbIE TeTePOTeHHBIX
PETPOCHEKTUBHBIX HCCJE0OBaHUI, MO3TOMY 3ajadeil
HAy4YHOTO TIOWMCKA SIBJISIETCSI OTpe/le/ieHe KPUTEPUER
oT6Opa TAIMEHTOB /I [IUHAMUYECKOTO HAGJIOIeHNs
I OTIEPATUBHOTO JIEYEHUSI.

TaxkuM 06pa3oM, aKTyaJbHOCTDH CO3JAHUS TTPOTOKO-
J1a HaOII0/ieHs 60JIbHBIX MaJIbIMU JOKAIN30BAHHBIMI
H39O mnoxeryounoil xeme3bl 6€3 TOPMOHATBHON aK-
TUBHOCTU SBJISIETCST ouyeBHAHOI. Perenue sToil 3a1a-
YW TIO3BOJUT YJIYUIIUTH PE3YJbTAThl JCUeHWUS y JaH-
HOI KaTeropuu MaljieHTOB.
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Ilenp uccaemxoBanus

OueHuTh Pe3yabTaTbl JIOJITOCPOYHOTO HAGJIIO/ICHUS
3a 60bHBIME HeDYHKITMOHUPYIOMNMI HEHPOIHIOKPUH-
HBIMU  OITyXOJISIMU  TIOJIPKETY/IOUHON  KeJIe3bl  CTa/inu
T1—T2 ¢ ucnosp3oBanueM MeAMIIMHCKOTO PETUCTPA.

MarepuaJjbl 1 METObI

UccnenoBanne ocHOBAaHO HA JAHHBIX METUITUHCKOTO
peructpa 'BY 3 ropoga MockBbl « MOCKOBCKUIT KJIH-
HUYeCKN# HayuyHo-ipakTrnuecknii nentp um. A.C. Jlo-
ruHoBa /lemapraMeHTa 3[paBOOXPAHEHUSI TOPOJA
MoOCKBBI».

Hab6op B peructp ocymectsasiica ¢ 2014 r. u3 ma-
IINEHTOB, OOPATUBINNXCS 32 KOHCYJIbTAIMEH K XUPYp-
raM-3HJIOKPUHOJIOTAM,  OHKOJIOTaM  KJIMHUKO-/[Ha-
THOCTUYECKOTO OTJ/IeJIEHUSI, TPU COTJIACUU TallMeHTa
Ha 06pabOTKY MEPCOHATBHBIX JAHHBIX. Pernon Ha6o-
pa manueHToB — cyObexThl Poccuiickoit Deneparmu.

Knmamuecknii MarHo3 M TakTUKa JIEYeHUs Ompe-
JIEJISIIUCh  MEXKUCITUTIIMHAPHBIM — OHKOJIOTMYECKUM
KOHCHJIMYMOM MOCKOBCKOTO KJIMHUYECKOTO HAy4HO-
ro neHTpa nM. A.C. JlornHoBa B cocTaBe CJeIyIonnx
CHEINaTICTOB: OHKOJIOT, XWUPYPr-3H0KPUHOJIOT, XU-
PYPr-TIaHKPEATOJIOT,  CIEIUATUCT JY4YeBOH /IMArHO-
cTuky, pajauo-teparnent. [locie kKoHCHIMyMa JaHHBIE
CUCTEMATU3MPOBATICh Ha TwaTdopMe JJisg OHJANH-
YIPaBJeHNs TTPOEKTaMU KJINHUYECKOTO MOHUTOPUHTA
Quinta Clinical. Ha 1 gexaGpst 2023 r. B perucrpe
Haxouauch ganabie o 312 6oapubix HOO I17K.

DyYHKIMOHNPYIONIHE OIYXO0JU JHATHOCTHPOBAHDI
B 77 (24,7 %) caydasx, HedYHKIMOHUPYIOIIHE —
B 235 (75,3 %). TakTuka aKTMBHOTO HAGIIOMCHUS
6blna  pekomengoBana 115 (36,9 %) mnanumentam,

TOIBKO Xupypruueckoe jgeuenne — 104 (33,3 %),
TOJIBKO JIeKapcTBeHHoe medenne — 47 (15,1 %), KoM-
6unuposannoe jedenne — 46 (14,7 %).

KpurepusiMu BKJIIOUEHUsT B UCCJIEA0OBAHUE SIBUJIUCD:
Bo3pact crapiie 18 Jier; ycTaHoBI€HHbBIN /MArHO3 Hel-
POSH/IOKPUHHOW ~ OMYXOJM  TOJKETYIOYHON  JKeJIe3bl;
HeYHKIIMOHUPYIOIIUI CTAaTyC OMYyX0Jiu; 6ecCUMIITOM-
HOCTb 3aGomeBanus (OTCYTCTBHME KJIMHWYECKMX W Jla-
6OPATOPHO-UHCTPYMEHTATBHBIX MPU3HAKOB OHIHAPHON
WM TTAHKPEATHYECKOH TUIEePTEeH3UH, HEIPOXOUMOCTH
JBEHANUATUIIEPCTHON KHUIIKUA M APYTUX OCJIOKHEHMHIN);
pasMep OMyXoJIi JI0 2 WK 10 3 CM B CJIydae, ecjiu orre-
paTUBHOE JledyeHne HEBO3MOXKHO BBUJY TSIKEJOH COTyT-
CTBYTOIIEH aTOJOTHH, 6EPEMEHHOCTH, KaTErOPUYECKOro
OTKa3a MalyenTa OT XUPYPruuecKOro JIEUEHNUSsT; COTJIache
MaIieHTa ¢ TAKTUKON BeIEHNUS.

KpurepusiMu MCKIIOYEHNsT SIBUJIUCH: OTKA3 Tallu-
€HTa OT aKTHBHOTO HAGJIOEHNUS; POCT OIyXoJu 6osee
yeM Ha 3 MM 3a roj HaOJI0[eHUsT;, [IOSIBJIEHIE CUMIITO-
MOB 3a00JIEBaHUSI.

3a Bpemst HaOmoaenust u3 115 Haba01aeMbIX ObLIN
nckmroueHsr 6 (5,2 %) mammentos: 3 (2,6 %) — B cBS-
3M C OTKA30M OT aKTUBHOTO HAGJIONEHUSI B MOJIb3Y
xupyprudeckoro gedennst, 3 (2,6 %) — 1o npuunne
pocra omyxoan (2,6 %). BbIIoOJIHEHO paguKaabHOE
ollepaTUBHOE JieYeHHe,

B  wuccaeposanne Britouenbr 109  manmenTton
(puc. 1): 103 nanmenra ¢ omyxosnio craaun T1 n 6 —
¢ omyxoJibio cragun T2.

[Tox TepMuUHOM <«aKTUBHOE HAOJIO/IEHUE» TTOHUMA-
JlaCh TaKTHUKa KOMILJIEKCHOrO 0oOC/Ie/0BaHNus IaljieH-
Ta JUUISl BBISIBJEHUST TIPEINOCHIIOK [IJIS UCKIIOYEHWS
n3 HaOTIO/IeHIsT U HAIPaBJe€HUsT HA ONEPATHBHOE Jie-
yeHmne He peske yeM 1 pas B 12 Mecsies.

Hab6nopeHue B pamkax permctpa
Monitoring within the registry

n=115

UckntoyeHbl: n = 6:
OTKa3 oT HabnogeHusa: n =3
pocT onyxonu: n =3
Excluded: n=6
refusal of observation: n = 3
tumor growth: n = 3

BknioyeHbl B uccrnegoBaHue
Included in the study

n=109

/ Y

Cragua T Cragusa T2
Stage T1 Stage T2
n=103 n=6

Pucynox 1. Jlusaita nccie1oBaHms

Figure 1. Study design
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[Ipu mepBuYHOM OO6pAIIEHNN OIIEHUBAINCH ITOKA-
3aHUsI U MPOTUBOIOKA3AHUS K TAKTUKE aKTHBHOTO Ha-
6uiosieHst. Ecin manueHT cooTBETCTBOBA KPUTEPUSIM
BKJIIOYEHWS] B HCCJIEIOBAHIE, TO €ro JaHHble BHOCH-
JINCh B MEIUIIMHCKUII PerucTp, HAIUeHT BKJIOYAJICS
B TPYIIy aKTUBHOTO HAGJIOMEHNS ¢ MHTEPBAJIOM KOM-
eKcHoTo obcseoBanmst 1 pa3 B 12 Mecsiies.

MuHUMaJIBHBIH TepedyeHb KOHTPOJBHBIX 00CTIe0-
BaHUil B paMKaX AaKTHBHOTO HaGJIONEHMS BKJIOYAT
creyomee:

1) ocMOTP XUPYPrOM WJIM TeJeMeUIIMHCKAs KOH-
CyJIbTAIlNST TIPH HEBO3MOKHOCTH JIMIHOTO BU3UTA
C IEJbI0 OLEHKU >XAT00, BBIABIEHUS KIMHUYECKIX
CHMIITOMOB OITyXOJIH WJH €€ TOPMOHAJbHOW aKTHB-
HOCTH, c60pa aHaMHe3a, IPOBeJeHusT (PU3NKATBHOTO
0CMOTPA;

2) MOHUTOPHHT JaGOPATOPHBIX MOKa3aTeNel: Kin-
HUYECKWUIl aHaMW3 KpOBU, OMOXUMHWYECKUI aHaInu3
kposu (anmanuHaMuHOTpaHcdepasa, acrmapraTaMiuHO-
tTpancdepasa, OWMpyOnH, anbda-aMuiaza, OoOInit
6€eJI0K);

3) OlleHKa MHCTPYMEHTATbHBIX METOJ0B BHU3YaJIu-
sarun onyxoau (ganusie MCKT ¢ BHYTpUBEHHBIM
KoHTpactupoBanueM — B 98 (89,9 %) ciywasx; MPT
opranos GpromHoii motoctu — B 8 (7,3 %); anjgoco-
Horpadpun — B 3 (2,8 %) cayuasx). DUKCHPOBATOCH
BpeMst HabJioJieHust 6e3 MPOrpecCUPOBAHUSI, [TUHAMU-
Ka POCTa OMYyXOJIH J0 JIECSThIX J0Jell MILIUMETPA.

[Ipu koutposbHbIX ocMorpax MCKT- win MPT-
n300pasKEHNST OIEHUBAIICH XUPYPrOM-9HIOKPUHOJIO-
rOM U CIEIUATUCTOM JIy4eBOil auarHoctuku. [Ipu BbI-
MOJTHEHUN 9HAOCOHOTPAMUN OIEHUBAJICS TEKCT HCCJIe-
nosanust. B 7 (6,4 %) caydasix XoTst 6bI pa3 3a nepuoj
HAGJIO/IEHNsT CPABHUBAJINCH PE3YJIbTAThI PA3JIUYHBIX
MertonoB Busyausaunn (MPT u MCKT).

K dakyapratuBabIM MeTOgaM 00CJEIOBAHUS OTHO-
CHUJIUCD:

1) wmsywenme Guoxummuecknx Mapkepos HIO
1 TOPMOHOB (XPOMOTpPAHUH A, CEPOTOHUH, TaCTPHH,

[apaTropMoOH,  KaJbIUTOHUH, aJPEHOKOPTUKOTPOII-
HBIIl TOPMOH), B TOM YKCJI€ IIPH HACAEACTBEHHDIX CHH-
JIpoMax;

2) II9T/KT ¢ %¥Ga-DOTA-TATE — BbINOJIHEHO
17 (15,6 %) manuenTam;

3) MPT roJoBHOTO MO3Ta PEeKOMEHJOBAJIOCH BbI-
TMOJTHUTD TAIMEeHTaM TPHU TOJ03PEHUN WIN TPU TOJ-
TBEPIKAEHNH TeHeTUYECKOTro cuHApoMa (e5KeroHo Bbl-
MOJTHSIIOCh B ABYX ciaydasx — 1,8 % or umciaa Bcex
Ha6II01aeMbIX );

4) Y3U muTOBUIHON Kejae3bl M OKOJIOINTOBW/I-
HBIX JKeJie3 PEKOMEH/I0BAIOCH BBITOJHUTD MAlUEHTaM
TIpU TTOAO3PEHUN WU TPU MOATBEP:KICHUN TeHETHIe-
CKOTO CHUH/I[pOMA, a TaK)Ke IpPU HAJIWNYUU paHee U3-
BECTHBIX 3a00/IeBaHui IIUTOBUAHON sxee3bl (JaHHble
0 BbIOJIHEHHOM Y 3 muToBUIHON Keje3bl UMEIOTCS
y 29 (26,6 %) manuenTos).

[IpoBesen ananM3 TOJa W BO3pacTa TalMeH-
TOB, Ppas3Mep u JoKaim3anus omyxosaeir. Craams
nmo TNM omnpegensiach corjacHo —KJjaccuduka-
1 MekIyHapoaHOTO coo3a Mo 6opble ¢ pakoM

(International Union for Cancer Control, UICC)
2009 roga. Usyden poct omyxoseil B quHamuke (yBe-
JIMYeHne B pa3Mepe B MuinMerpax 3a 1 rox). Pasmep
OTIEHUBAJICST MyTeM W3MEpPEHWs OMyXoJeil B MporpaM-
Me RadiAnt DICOM Viewer ¢ TOYHOCTBIO [0 IeCs-
TBIX JI0JIel MUJITUMETpa MPW HAJINYUN UCCJIeOBAHUI.
[Ipu orcyTcTBUM JOCTyIla K CHUMKAM B PETHCTP BHO-
CWJIUCh JIAHHBIE TPEJOCTABJECHHOTO OIMCAHUS KOM-
npioTepHoil  ToMorpadguu. OHAKO HPH  KOHTPOJb-
HBIX OCMOTPaxX OIEHUBAJINCH TOJBKO H300PASKEHUS.
B ciryuae Hasmmuug IPOTUBOIIOKA3aHUIH K IPOBEJACHUIO
MCKT, poct omyXoJm aHaJIOTHYHBIM 00Pa3oM OIl€HH-
Basica o ganabiM MPT unm anjoconorpadun.

ConyTcTByIOIas MaTOJOTHS OIleHEeHA COTJIACHO
JAHHBIM JTA0OPATOPHBIX U MHCTPYMEHTATbHBIX METO-
JI0B  06CTIeTOBaHWIA, KOHCYJIbTATUBHBIX 3aKIIOYEHU
CIELMAJINCTOB U IPEJOCTaBICHHON MeIUIIMHCKON [0-
KyMeHTanuu. Hammame cHHAPOMOB MHOKECTBEHHOI
9H/IOKPUHHOW HEOIJIa3nuyl MOJATBEPIK/IAI0Ch OIpeesie-
HUEM MYTaIli¥l CHenu(puIeckoro reHa myTeM MOJIeKY-
JIIPHO-TEHETUYECKOTO TeCTHPOBAHUS.

C 2022 r. 50 Ha6moOgaeMbIM C BIEpPBbIE BBISB-
gennoit HOO mnojpkenynounoit sxenesst T1 Bbimos-
HEHO TEeHETHYEeCKOe TEeCTUPOBAHUE: CEKBEHNPOBAHUE
"Hosoro moxosienusi, naneab EVOGEN-GENOME.
OtpesiesieHO HAINYMe TePMUHATBHBIX MYTAITHIA.

[TpoBeneno wuccrenoBanne GUOXMMUYECKIX Map-
KepoB HeNPO3HJOKPUHHBIX OIyXoJjeil. l3yueHbl 3a-
perucTpupoBaHHble JaHHbIE JAaGOPATOPHBIX METOI0B
MCCIEIOBAHNS: YPOBEHb XPOMOTpaHWHA A, TacTpUHA,
cepoToHmnHa epudepudeckoit kposu. [lanubie 06 ypoB-
He xpoMorpanuHa A Obumi goctynuber y 83 (76,1 %)
n3 109 narmenToB. OJHOMOMEHTHO YPOBEHDb TACTPUHA
6oLt mayuen y 64 (58,7 %) HaGmiogaeMbIx, CepoTo-
HuHa — y 63 (57,8 %) manueHToB. 3a MOBBIIEHHBIN
YPOBEHb MapKepa TPUHUMAJCS TOKa3aTeJb, MPEBHI-
maionii pedepeHcHoe 3uavyenne jgaboparopun 6osee
yeM B 2 pasa.

[annable  230(¢aroracTpoayoleHOCKOIINKN  3aperi-
crpupoBanbl y 42 (45,2 %) manumentos. OLEHNBAIOCH
COCTOSIHME CJIM3HMCTON JKeTy/Ka, a IPH HAJUYUU 9H/0-
CKOTIMYECKNX TIPU3HAKOB TacTpUTa — HAJIWYHE aTpo-
¢un. Y 28 u3 42 nanmeHToB U3y4YeHbl TPU pPaccMaTpu-
BaeMbIx Maprepa HIO.

AHayn3 JaHHBIX [POBOJMJICS HPH IOMOIIU IIPO-
rpammMbl SPSS  Statistics 26. [l1s omeHKWm HOMU-
HATUBHBIX IEPEMEHHbIX OIHcaTeJbHas CTaTUCTHKA
Mpe/ICTaBIeHa B BH/ie aGCOJMIOTHBIX M OTHOCHTETHHBIX
sHadenuit (poreHTHBIX poJeil, %). [lus aHanusa Ko-
JITYECTBEHHDBIX TIEPEMEHHBIX WCIOJb30BATACh MeHa-
Ha 1 cpejHee 3HaueHue. Ilpu coorBeTcTBUN pacmpeie-
JIEHWS HOPMAJTHbHOMY B KauecTBe Mepbl IEeHTPATbHOM
TEHJIEHIINM  KCHOJb30BAJOCh  Cpe/Hee  3HavyeHue.
[Ipn wHBIX BHWIAX pacIpeeseHnsT OIeHUBANIach Me-
nuana. IIpoBepka pacnpejesieHuss Ha HOPMAJIbHOCTD
MIPOM3BOINIACH TTPU TOMOIH TecToB KosmoropoBa —
Cvuprosa u Hlanmupo — Ywusnka. [luis oneHkn Mepbl
M3MEHYUBOCTH  KOJUYECTBEHHBIX IEPEMEHHBIX —Te-
HEepaJbHOIl BBIGOPKH PACCUUTHIBATIOCH —CpeHeKBa-
nparndeckoe otkaonerne (c). /s M3ydyeHUs: CBA3M

Poc ypH racTposuTepoJ rematon koaonpokros 2025; 35(2) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(2)



www.gastro-j.ru

Opurunasibhbie ncciepoBanust/ Original articles

Tabauua 1. XapakTepuCTUKU MAIIMEHTOB HA MOMEHT aHaJN3a TaHHbIX
Table 1. Patient characteristics at the time of data analysis

IMapamerp / Parameter

3uauenne / Value

Bospact, ner / Age, years

62,0 (29,0—-90,0)

JKenmuner, n (%) / Females, n (%)

78 (71,6 %)

Mennana BpeMeHU HAGIIOEHNST, MEC.
Median of the observation time, months

34,0 (2,0—86,0)

Cpenuuii pa3mep omyxoseit, Mm + sd
Average tumor size, mm + sd
roioBka / head
teso / body
xBocr / tail

11,7 + 3,8

—_ =
N O =
— Co L1

N W W
o oo

k- [P (R

Joxanuzamus, n (%) / Localization, n (%)
rosoBka / head
tesio / body
xBocr / tail

51 (45,5 %)
26 (23,2 %)
35 (31,3 %)

Multiple tumors of the pancreas, n (%)

MHOKeCTBEHHbIE OIMYXOJIH MOIKETyI0UHOI sxemnesbl, 1 (%)

8 (7,3 %)

IToBbIIEHHbIH yPOBEHb GHOXUMUYECKIX Mapkepos, 7 (%)
Elevated levels of biochemical markers, n (%)

12 (11,0 %)

KaTErOPUATIbHBIX MTEPEMEHHBIX HCIOIb30BAJICS TECT %2,
OlIEHMBAJIACh 3HAYMMOCTb B3aUMOCBSI3U MEK/IY Tiepe-
MeHHbIMH. JlJIS TpPOBEPKHU THUIIOTE3 MCIOJb30BAHO
t-pacnipenenenre. HyseBas ruioresa OTKJIOHSLIACH
npu ycaosud, 9to p < 0,05.

PeByJII)TaTI)I HCCJe0BaHUuA

B uccnenoBanmne Briaoouenbl 109  maiueHTOB,
u3 nux 78 (71,6 %) xenmmu u 31 (28,4 %) mysxuu-
Ha. B o6enx rpymnmax npeBajupyorT NalMeHThbl sKeH-
ckoro moaa (p < 0,001): 74 (71,8 %) — B rpymme
co cragumeit T1, 4 (66,7 %) — B rpyIme ¢ omyxoJs-
Mu B ctaann T2.

CpeaHuii Bo3pacT MalMeHTOB Ha MOMEHT oOpaiie-
Hug coctasiaa 58,5 roga (ot 22 g0 86 net; sd = 13,4)
(puc. 1A). Cpeanuii BO3pacT IAIMEHTOB PerucTpa
Ha 1 mexa6psa 2023 1. cocrasma 62,0 roga (29—90 ner;
sd = 13,8) (puc. 2B).

OcCHOBHbIE XapPaKTEPUCTUKHU TAIMEeHTOB TIPe/-
craBieHbl B Tabmauie 1. Meamana BpeMeHn Ha6JIIO-
nennst cocramaa 34,0 (2,0—86,0) Mecsia B o61ett
IpyTIe U TMOATPYINe HAaOJIOJAeHUsT TIPU MaJbIX Heil-
POHIOKPUHHBIX omyxoJssax craauu T1. Bpems na-
6aojenuss B rpymmne 60apmux omyxosei (B craguu
T2) cocrasuno 34,5 (17,0—67,0) mecsma. Ha mo-
MEHT aHajM3a JaHHBIX BCe IAIMeHTbl OCTABAJIUCH
nox HabmiogeHneM. BBIOBIBIINX TAIMEHTOB HE 3a-
PETUCTPUPOBAHO.

JluHaMuKa BKJIIOYEHMS TAIUEHTOB B PETHCTP IIPe/i-
CTaBJieHA HA PUCYHKeE 3.

Cpennnii pa3mep omyxosieit coctaua 11,7 MM
(3,1-29,0 mM; n 118, yuuTbIiBas HaJM4re MHOKe-
CTBEHHBIX omyxosed y manmentos; sd = 4,7) (puc. 4).
Cpennuii pazmMep MajblX HeQYHKITMOHUPYIOIUX OITY-
xoseit cocrapur 11,1 mm (n = 112, yuurbiBas namu-
YHe HECKOJbKUX OMyXoJel Yy HEKOTOPHIX MallieHTOB;

sd = 3,9).
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Pucynox 2. PacripeziesieHrie Bo3pacra HallMeHToB: A — Ha MOMEHT YCTaHOBKM /IMarHo3a; b — Ha MOMeHT aHa/3a JaHHbIX

Figure 2. Distribution of patients’ ages: A — at the time of diagnosis; b — at the time of data analysis
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Pucynox 3. [lunaMuKa BKJIIOUEHUS IIALUEHTOB B PETUCTP
Figure 3. Dynamics of inclusion of patients in the registry
45,5 % ormyxoJiell JIOKaJM30BaIuCh B TOJOBKE MOJA- OIyXossiMu B cragun T2 — ne Berpevyanoch (0 %).

Keyounoii kemesnl (n = 51; cpeanuit pasmep —
11,5 mm; sd = 3,2); 31,3 % — B xBocte (n = 35; cpen-
nmit pasmep — 12,1 mM; sd = 2,6); 23,2 % — B Tene
(n = 26; cpeanuii pasmep — 10,8 mm; sd = 3,2).
B rpynmne nmannenToB ¢ onyxossamu ctaann T2 cpeaanii
pasmep onyxosu coctasui 23,7 mm (sd = 2,7). 83,3 %
pacHolarajich B TOJOBKE MOJKETYI0YHON JKeJIe3bl
(n = 5; cpeannii pasmep — 24,0 mm; sd = 2,8 mMm)
u 16,7 % — B xBocre (n = 1; pasmep — 22,0 MM).
Kak MOKHO 3aMeTHTb Ha PHCYHKE 5, CpeJAHUE 3Ha-
YEHUsT Pa3MEpPOB OMyXOJell 3HAYMMO He OTIHYAROTCS
JIPYT OT JIPyra B Pa3JMYHBIX OTAEIaX MO/KeSyJ0UHOIM
xenesnl (p > 0,05).

YV 8 uz 103 (7,8 %) GombHBIX € OIyXOJIAMU
B crajuu T1 HaAGIIOAATOCH MHOMKECTBEHHOE TOpaKe-
HUE [OJKEJY/IOYHOI JKeJie3bl, a B rpyiie GOJbHBIX

TakuM 06pa3zoM, MHOKECTBEHHBIC OIYXOJU BCTpeYa-
juch y 7,3 % Bcex HabmogaeMbix. IIpu 5TOM y Tpex
nanuentoB (37,5 %) MHOKECTBEHHBIE OMyXOJU Pas-
BUBAJINCH Ha (POHE CHHAPOMA MHOKECTBEHHON 3H/I0-
KpUHHOI Heommasun nepsoro tuma (MIH-1). Beero
cungapom MOH-1 Boigsied y 5 nauuentos (4,8 %
IPYIIIBI MAJIBIX OIYXOJI€H).

Pocr omyxouit Ha 3 MM 1 GoJiee 3a TIepBbIit o1 HAGTIO-
JICHUST TIOCJIe YCTAHOBJICHUST JINATHO3a OTMEUYCH Yy Tpex
60sbHbIX (2,6 %), B CBA3M C Y4eM NalMeHThl CBOEBPEMEH-
HO BbBIBEJIEHbI U3-110/] HAOIOJEHUS, PAUKAIBHO MPOO-
neprpoBaibl. [IpU3HAKOB MIPOrpecCHpPOBaHIS MPOIEcca
He OTMEYeHO HU y ojiHoro maieHTa. CpoKu mocieore-
PaIMoOHHOTO HAGJIIO/IEHHS COCTABUJIN OT 9 /10 33 MeCsIIIEB.

Cpeyt COMyTCTBYIOMUX 3JIOKAYECTBEHHBIX OIyXO-
Jieit ipeo61aian pak MOJIOYHON JKeae3bl — 5 Mal[HeH-

Yucno nauneHtos / Number of patients

00 5,00 10,00

15,00

Pasmep onyxonwm (mm) / Tumor size (mm)
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Pucynox 4. Pacnpezesnenue pasMepoB OILyXoJleil

Figure 4. Distribution of tumor sizes
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Pucynox 5. PazMepsI omnyxosiell B Pa3IMyHbBIX OTAeTAX MO/DKEIYA0UHON SKeTe3bl

Figure 5. Sizes of tumors in different parts of the pancreas

toxk (4,8 % Bcex mamuenTos; 6,8 % HAIMEHTOB >KEH-
CKOro mosa). Pak mpezacraTespHON >KEIE3bI BBISB/IEH
y 4 naumentos (3,9 % Bcex manuenTos; 13,8 % marmu-
EHTOB MY’KCKOTO ToJ1a). Y Tpex HabIolaeMbIX B aHaM-
He3e pPaJNKaIbHOE XUPYPTUUeCcKoe JieyeHue KOJIOPeK-
TaabHoro paka (2,9 %), y IByX — CBETJIOKJETOYHOTO
paka moukn (1,9 %), y AByX — paka H[MTOBH/HON
skeaesnl (1,9 %) m y ABYX TalMEHTOK — paka 9H-
pomerpust (1,9 % Bcex manuentos; 2,7 % nabaomae-
MBIX JKEHCKOTO nosia). I1o 0[HOMy TaliMenTy CoCTOsI0
Ha ydYeTe IO TIOBOJY PaKa JIETKOTO U a/IEHOKAPINHO-
MBI TIO/DKETy/JOUYHOH >Kese3bl. Takyke OJHOMY HaIu-
€HTY BBINOJHEHO PAJMKATbHOE JIeUeHUe MO IOBOJLY
TUMOMBI (THCTOJNOTHYECKUH TUIT OITyXOJIM HEU3BECTEH ).
Bue paMok Hac/ie/[ICTBEHHBIX CHHIDPOMOB HEHPOIH/IO-
KPHUHHBIE OIYXOJIM HETTAHKPEATUYeCKON JIOKATU3AIINH
o6HapyskuBanch y asyx nammentos (1,9 %). Yerbipe
narenta (3,9 %) HaGMoaIMCh O MOBOLY TEMATOJIO-
rUYecKux 3a60JIeBaHMUIL.

Jlabopamopnuvie mapkepvl  HEUPOIHOOKPUHHBLY
onyxoaet. llpuHATO cuWTaTh, YTO HAJUYNE KJIMHU-
YecKW  He(MYHKIMOHUPYIOMEH  OIMyXOJN  TIO/KETy-
JIOYHOI JKee3bl MOKET IPHUBOAUTH K IOBBIIIEHHIO
HeKOTOpbIX MapkepoB HOO, B 9acTHOCTH, K TOBBI-
meHnio XpoMorpannua A. /laHHble 0 6HOXUMIYECKUX
mapkepax HIO npejacrasienst B Tabauie 2. 13 109
HabJTI0/JaeMbIX  IocTOoBepHas uHdopMaiuss 06 ypoB-
He xpomorpannHa A Gbuia gocrymHa y 83 (76,1 %)
nanuentoB. lloBblienne xpoMorpanmua A 3aperu-
crpupoBano y 7 (8,4 %) maruentos. OQHOMOMEHTHO
ypoBeHb racrpuna 6oL1 usyden y 64 (58,7 %) nabio-
naeMbix. [loBBITIIEHHBIT ypOBeHb TacTpwHA ObLT OT-
meuern y 8 (12,5 %). OmHospemenHo 06a IOKazaTe-
Jist GbLIH TOBBIIIEHBI TOJBKO y 3 (4,7 %) maiuenTos.
TakuM o6paszom, XoTsi Obl OJWH M3 MapKepoB ObLI
HOBBIIIEeH y 12 GONbHBIX. YPOBEHb CEPOTOHMHA OBLT
uzyuen y 63 (57,8 %) naruentos. [loBbimeHHbIH ypo-
BEHb OTMeYeH y ABYX manuentor (3,2 % o6ciemoBan-
Hbix). [IpuMeyaTessbHO, YTO TOBBINIEHUE CEPOTOHUHA

6bLIIO M30JMPOBAHHBIM, XPOMOTPAaHMH A U TacTpUH
y JaHHBIX TAIMEeHTOB He ToBbImancs. /[lanHoe He-
crielruvecKoe MOBbIIIEHNE YPOBHSI CEPOTOHMHA MO-
JKeT ObITh 0O0YCJIOBJIECHO IPYTMMU MPUYUHAME W ObITH
HE CBSI3AHO C HAJMYNEM HEeiIpOIHIOKPHHHON OITyXOJIH
TTO/KENTYZIOYHON sKeJsie3bl. Tak, OfNH M3 TaIMeHTOB
He cOo6JTI0/Ia/l PEKOMEH/IAINN 0 OATOTOBKE K Jabopa-
TOPHOMY KOHTPOJIIO, HE OTMEHWJ MPHEM JIeKapCTBEH-
HBIX CPEJCTB sl JIeYeHUsI COMYTCTBYIOIIEH MaToJIO-
M — WHTUOUTOPOB OOPATHOTO 3aXBaTa CEPOTOHMHA
U MHTHOGUTOPOB IIPOTOHHON MOMIIbI, & TAK)Ke COOOIIUIT
0 HapyIIEHUSX TPEITNCAHHON ANeThl. Y BTOPOH main-
€HTKM HAOJIO/IAIICh PEIUANBUPYIOIINE TSIKEble aTa-
ku Oosieann Kpona, mimoxo xymupyionmecs Ha ¢one
npoBoAUMOil Tepaniu. CTOUT OTMETHTD, UTO B CJIydae
3TON MAIMEHTKN MMEHHO TSPKEeCTh COITyTCTBYIOIIEH ma-
TOJIOTUY CTaJIa TIPUYMHOI HAIpaBJeHnsT Ha [UHAMU-
Yeckoe HAOIO/ICHIE, HECMOTPS Ha PasMep OIyXOJH
6osiee 2 €M, YTO MPOTUBOPEYUT CYIIECTBYIOUIMM HbIHE
KJITMHUYECKIM PEKOMEH/IAIINSIM.

OmgunM u3 ¢GaxkToOpoB, ITPOBOIUPYIONUX TTOBBI-
ImeHne MapKepoB HEWPOIHJOKPUHHBIX  OITyXOJeld,
SIBJSIETCS  PsJl  U3MEHEHUN CJM3HMCTON  JKeJyIKa.
B uwactHOocTH, arpodwueckwii TACTPUT WU TIPUEM
MHTUOUTOPOB IPOTOHHON TOMIbI. B XoJe oleHKH
3aUKCUPOBAHHBIX B PETUCTPE JAHHBIX 330(daro-
racrpoayonerHockormnu y 19 u3 42 mnanueHtoB OT-
MeUYeHBbI HHJOCKOMUYECKNEe MPU3HAKK XPOHMUYECKOTO
arpoduyeckoro racrputa — 45,2 %, 4TO JOCTOBEPHO
vainie (p < 0,01), yeM B o6I1eil MOMyASAIMN, COTTACHO
Meraanaausy 2022 r., — 25,0 % [4]; y 6 manuen-
TOB OTMEUYEHBI TPU3HAKKA HEATPOPUIECKOTO TaCTPUTA
(14,3 %). Bceem 12 manmeHTaM ¢ MOBBIIIEHHBIM YPOB-
HeM XpoMorpannHa A u ractpuna BbimosHeHa II/IC,
IPHU3HAKM XPOHUYECKOTO aTpoduyecKoro TacTpuTa
soisiBaensl y 100 % oGcieayemMbix.

Crenyer ormerutb, uto gannble DI/IC n momnas
uHdopmais 06 ypoae MapkepoB HOO 1o maHHBIM
peructpa jocrtynubl 'y 33 mnarmenTtoB. Cpeay HUX
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Tabauua 2. JlabopaTopHbie MapKepbl HEHPOIHIOKPUHHDBIX OMYXOJel
Table 2. Laboratory markers of neuroendocrine tumors

buoxumnueckue
MoKa3aTeJn
Biochemical indicators

undopmanus

is provided

Yucao nanuentos, X (%),
JIS1 KOTOPBIX Npe/JCTaBJIeHa

Number of patients, X (%)
for whom information

Yuc/io0 nanuenToB, y KOTOPbIX
3apPErHCTPHPOBAHO MOBBIIIEHHE MOKA3aTe s
Number of patients who have experienced
an increase in the indicator

% OT uncaa
nanuenToB, X %
of number
of patients, X

9% oT o6uero uncaa
% of total number

Xpomorpanun A

Chromogranin A 83 (76,1 %) RC 784 %)
XpoMorpanut A + racrpun 9 o 0
Chromogranin A + gastrin 64 (58,7 %) 3(2,7 %) 3 E5 )
Tactpin 64 (58,7 %) 8 (7,3 %) 8 (12,5 %)
Gastrin

Ceporonin 63 (57.8 %) 2(1,8%) 2(3,2 %)
Serotonin

XPOHWYECKHi aTpopUuecKuil racTput BbigBieH y 19
BBINIEONMCAHHBIX TarenToB (57,6 % MOJHOIIEHHO 06-
CJIEZIOBAHHBIX  GOABHBIX). OIEHKAa COCTOSIHUS CJM3U-
CTOIi JKeJTy/IKa MOKET UMETb BECOMYIO POJib B yCTAHOB-
JIeHUU TPUYUH ToBbinieHns MapkepoB HOO mpu Mmampix
6eccuMIITOMHBIX oryxo/sax. Ciielyer paccMaTpuBaTh
Bo3MOkHOCTh BEMouenns II/IC (mpeamoururenpHo
¢ 6uorcueii o nporokony OLGA — Operative Link
Gastric Assessment), ompejeneHus aHTUTEN K IapHe-
TAJIbHBIM KJIETKAM B CTaHAPT OOCJIEI0OBAHUS TIAl[MeH-
toB ¢ HOO IDK.

lenernueckoe TecTupoBanue (CeKBEHMpPOBaHHME HO-
Boro mokosenns, naHenb EVOGEN-GENOME) Boi-
nosiHeHo S50 HAGI0/[aeMbIM TIEPBOI IPYIIIIbI C BIIEPBbIE
BbIsIBAeHHON HIO 1o/Kesry10uHoi sKese3bl B CTaInu
T1, 3 namentam (50 %) B rpymnme co cragueii T2.

TepMunambHble MyTanun BbissaeHnl y 12 (24,0 %)
6osbHBIX. Hanbosiee yacto BeTpeyasiach B BBIGOPKE My-
taiust rena CHEK2 — 4 nanmenra (3,9 % rpymusr T1,
nmi 8,0 % 06cy1e/JoBaHHbIX), Y4TO, B CBOIO OYEPE/lb, CO-
CTaBUJIO TPETh BCEX MAIMEHTOB, Y KOTOPBIX BbISBJICHDI
repMUHaJIbHbIE MyTanuu. Myranus B rene MENT o6-
HapysKeHa y Tpoux obcienyembix (2,9 %), B T0 BpeMst
Kak emie y aBoux mnaipeHToB HOO mnopxenynodHoil
JKeJie3bl BBIABIAINCH MTPU JMHAMIYECKOM HaGJI0/IeHUN
10 TIOBO/Iy paHee YCTAHOBJIEHHOTO JMArHO3a CUHAPOMA
Bepmepa. Emie y 5 nanumenToB oOHApYsKeHbI MyTaIlUH
B CJIEIyIONIMX I'eHAX, acCOIMUPOBAHHBIX C PA3BUTHEM
omyxosieil y uyenoBeka: SDHA, PLA2G2A, ANCD?2,
BRCA, ATM (110 1 nauuenty). Creayer OTMETHTb,
YTO B IpyIIie HAOTIO/ICHNS 3a TTAllNeHTaMU € 60IBITIMHI
OIyXOJiIsiIMA U3 6 YelTOBEK TEHETHYECKOe TeCTUPOBa-
Hue BemosHero y 3 (50 %), repMUHANBHBIX MyTaruii
B JIAHHOU T'PYIITIE HE BBISBIEHO.

Hayuenmol, He exouennvie 6 anaius. Tpu ma-
IMEHTa OT AKTUBHOTO HAOJIOJEHUS OTKA3AJIMCh WHU-
IIATBHO B TOJb3y XUPYPIUYECKOTO J€YeHUS M ObLIH
OTNepUPOBaHbI B JIpyrux IeHTpax. [IporpeccupoBanusi

mporiecca He BbigBaeHO 3a 13,3 + 6,4 mec. mocJeorre-
paronHoro Habsmogenusi. CpeHuii pazMep OIyX0JIH
coctasun 11,0 + 2,6 mMm. Cpokn TOCHUTATU3AINH CO-
crasun ot 30 1o 66 aueil. Bee omyxosu, 110 1aHHBIM
MMMYHOTUCTOXUMUYECKOTO HCCJIE/IOBAHNS OlePaIlioH-
Horo Marepuana, — Gi1.

Hayuenmy 1 BbBIIONHANACH TTAHKPEATOLYOEHATb-
Hasl PE3eKIUsl; HeT JAHHbIX O TEYEHWH PaHHEro Io-
CJIEOTIEPAITMOHHOTO TIEePUO/Ia, B TO3/HEM — OTMe4YeHa
BHEIITHECEKPETOPHAST  HEJOCTATOUHOCTD  TTOJIXKETY 10U~
HOM >KeJie3bl.

Iayuenmy 2 BBINOJHAJACH KOPIIOPOKAYIATh-
Hag Pe3eKiusd TOJKeNyJTOYHON JKeJe3bl; TocJeorie-
PAIMOHHDBIN TEPUO OCTOKHUJICS MaHKPEATHUeCKOil
ducrynoit  kmacca C, corimacHo Kiaaccuduranun
MesxryHapoiHO# paGoueil TPyHIIbl 0 U3yYEeHUIO TaH-
kpeatnuecknx ¢ucrysn (International Study Group
on pancreatic fistula, ISGPS), BHyTpuOPOIIHBIM
kpoBoreuenuneM kiacca B no ISGPS, dopmuposanu-
eM abciiecca B OPIOIIHONW TIOJOCTH U MOJUOPraHHON
HEJI0CTATOYHOCTBIO (KJ1ace OCIOKHEHuUIT 110 Kiaccudu-
kaiu Knasbena — Jdungo — IVD).

Hayuenmy 3 BBITIOJHEHA JIATTADOCKOIIMYECKAs KOP-
HOpOKay/a/ibHasl PE3eKIHs [10/[Kesy/l04HOIl Kese3bl;
MOCJIEOTIEPAITMOHHBIN TTEPHO/T OCTOKHUICS TMaHKpPeaTH-
yeckoil ¢ucrysoit kimacca C, KpoBoTeueHHEM KJacca
B mo ISGPS (xmacc ocmoxueHnii mo KaaccupuKamm
Knasbena — [ungo — IVa).

Oocy:kaenne

[Tpu anamuze geMorpaduuecKux JaHHBIX PErHCTPa
BBISIBJIEHO 1peol6Jia/laHue MalueHTOB JKEHCKOro T0JIa,
YTO HE COOTBETCTBYET JAHHBIM MHUPOBOH JIUTEPATYPHI.
Bo3MOoskHO, KAMHIYECKH JOGPOKAYECTBEHHO TTPOTEKAT0-
mue HOO T17K 6osee xapakTepHbI 7151 5KEHIIIUH BBULY
MPOTEKTUBHOTO JIEHCTBUSI ACTPOTEHOB B C/IEPKUBAHUN
pocta omyxosm. ITo mamnbiM W. Qiu et al. (2017),
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o011iee BpeMs BO3/ICHCTBUS 9CTPOr€HOB JJOCTOBEPHO KOP-
PEJMPOBATIO C MEHBIUM Pa3MEPOM TTAHKPEATHIECKUX
HEMPOIHTOKPUHHBIX OMyXoJeil B BbIGOpKe n3 141 ma-
IIMEHTKN TIPpH TOJATBEP>KAeHHOM cuHapoMe MOH-1
(p = 0,043) [5]. TIpu cnopajiMyecKux OMyXOJSIX TO-
NOOHDII aHanm3 He TpoBoamics. TeM BpeMeHeM 6GOJb-
MINHCTBO GECCUMIITOMHBIX MaJIbIX HEIPOIHIOKPUHHBIX
OITyXOJIEH SBJSIOTCS CJAYYalHBIMU HaXoAKaMu. MOXKHO
MPEAIIOIOKUTD, YTO Gojiee dactoe 0o6CJe/[OBAHUE JIUIL
JKEHCKOTO T0JIa B TIOMYJISIINA TTPUBOIUT K 60Jiee BBICO-
kol BoigBisieMoctn HOO. Takske Heb3sl UCKIIOUYUTD,
yro Hasuuue B crpykrype MKHIT um. A.C. Jlorunosa
KPYIIHOTO ~ MaMMOJIOTHYECKOTO  I[eHTpa  HOBJIHIO
Ha pacrpejieJieHne TalueHToB 1o MOy .

OCHOBHBIM METOZIOM TIEPBUYHON JMATHOCTUKU M [H-
Hammaeckoil orfenkn HOO 7K ocraercs kommboTepHast
ToMorpacusi ¢ KOHTPACTHPOBAHKUEM, HECMOTPsT Ha GoJiee
BBICOKYIO UyBCTBUTEJIBHOCTD 3H70COHOTpaduu [6] n Bos-
pociiee 3naderne IIIT/KT ¢ %Ga-DOTA, xoropast
PYTUHHO HE WICTIOJb3YeTCS TPH MAJbIX CIIOPAITIECKITX
Heora3usix [7]. Baaromapst ocoGeHHOCTSIM KOHTPACTH-
POBaHUS HEHPOIHIOKPUHHBIE OIYXOJM WHOT/IA OCTATOTCS
BOBCE He3aMEUeHHBIMU CIEIMaIUCTaMi  JIY4eBOH Jma-
THOCTUKY B HECTIEIMAIM3NPOBAHHBIX TIeHTpax. /lpyroii
npo6IeMOil SIBJISIETCST TIPEIU3MOHHOCTD M3MePEHNUsT U Olle-
paropo3zaBucuMocTb Metozia [8]. TlockosbKy pasmep ory-
XOJI MOKET OBITh OIIEHEH PA3JIMYHBIME CIIEIHATNCTAMU
TO-PA3HOMY W B PA3/IMYHBIX CPe3ax, ONTUMAIBHBIM GbLIO
6bI PACCYUTBHIBATH OGBHEM OITYXOJIH, UTO YK IIPEe/IIAraeTcst
JUTS OTIEHKH 3JIOKQUECTBEHHBIX OIyXOJiell JIETKUX W OKO-
JIOIIUTOBUAHBIX skese3 |9, 10]. lanHag MeToauKa I03BO-
Jiia Gbl CTAaHAAPTU3MPOBATH U3MEPEHNs, XOTh W HE TI0-
3BoJiJIa ObI TIOJHOCTBIO M30ABUTHCS OT <«4eJIOBEYECKOrO
(paktopas. CTOUT OTMETUTB, UTO YK€ BEAYTCS PabOTHI
[0 WM3YYeHWIO BJIMSHUS He 00Iero o6beMa HeiiposH/Io-
KPUHHBIX OIMyXOJeif, a (QyHKIMOHAIBHOTO 06BEMa, pac-
CYMTAHHOTO HA OCHOBAHMM HAKOILJIEHWS TKAHBIO MeYeH-
ueix Ga-68 ananoros comarocratuxa [11]. Tlpumenenue
PAIOMIKM U HCKYCCTBEHHOTO HHTEJJIEKTa IIOKAa3bIBaeT
MHOTOOO0€ITAIoNINe JIaHHbIe, B YacTHOCTH s dde-
penianbHO auarnoctukn Magbix HOO TIK ¢ takimmu
TPYTHOOTJIMYUMBIMH OIyXOJISIMH, KaK COJIMIHBIE TICEB/IO-
HAMWLIAPHBIE OIYXOJIH, MeTacTa3bl CBETJIOKJIETOYHOIO
paKa TOYKW, SKTOIMMPOBAHHAS TKAHD CEJIE3EHKH B OT-
JIeTbHBIX caydastix [12—15], a takke /7151 HEMHBA3WMBHOMN
Jmarnoctnin rpefina (grade) omyxomm [16, 17].

Onenka pasMepa OIYXOJU B HalleM HCCIeN0Ba-
HUW HE CTAHIAPTU3MPOBAHA — TMPHU HAJTWYNHM CHUMKOB
nccsepoannit KT nan MPT onenka pasmepoB mpo-
U3BOMJIACH WccaenoBatTensvu. [lpm wx orcyrctBun
B PErHCTP BHOCWJINCH JaHHbIE U3 MEIUIIMHCKON JIOKY-
MEHTAIHN.

lenernyeckoe TecTHpOBaHME BBINOJHEHO B paMKax
Hamrero uccaegobanmsa 53 (48,6 %) mammeHtaM ¢ BIep-
Bble BbIsiBsieHHON HOO. 'epmunanibable MyTarmm o6Ha-
pysKenbl y 24,0 % MAIMeHTOB, B TO BPEMS KaK, COTJIAC-
HO JIJAaHHBIM JIUTEPATYPbI, TeHETUYECKH 06YCIOBIEHHbIE
OIyXOJIM cOCTaB/TioT okoo 10 % Bcex HeiposHI0-
KpuHHBIX omyxosieit [18]. Hambosee wacto BcTpedaio-
MUMUCS cuuTaioTcs mytaiun B reie MENT. OmHako

B HallleM WCCJIE/OBAHUM IIPU BBIIOJHEHUN TeHeTnde-
CKOTO TECTUPOBAaHUS HamboJsee 4acTo 0OHAPYKUBAJIACH
myranus reia CHEK2 — 8,0 %, 4T0, B CBOIO O4Yepe/b,
COCTABUJIO TPETh BCEX TIAIMEHTOB C BBISBJICHHBIMU Tep-
MUHQJIBHBIMU MyTaiusiMu. Ecin ke y4nTbIBaTbh [laH-
HbIe TIPOBE/ICHHBIX PaHee TeHEeTHYECKUX MCCJIeIOBAHUIT
(BHE paMOK MPOBOANMOTO HAME <«CPE€3a»), TO BCE JKe
mytanmn reHa MEN sBUJINCH CaMBIMU MHOTOUNCJIEH-
HBIMH — ellle y JIBOUX IAaIeHTOB auarHo3 MIOH 6oLt
yoKe YCTAHOBJIEH HA MOMEHT OOpalleHUsl MO TMOBOLY
OITyXOJIN TTOJIKEJTyI0YHOI JKese3bl.

[TpuMeuaTenpHO, YTO y JAHHBIX JIBYX TMAIMEHTOB
3a6osieBaHne MaHU(pECTHPOBATIO HENAHKPEATUIECKIMU
OMyXOJIAMI W HEOTIa3usd B TOKETYJIOYHON Keme3e
6bl1a o6HapyskeHa npu yxke uzsectHom MO H-crartyce.
BosmoxxHO, B reHepasnbHOl nomyssimn 6oabHEIX HOO
IT7K myranus B rene MEN aHalIOrMYHO SIBJISIETCST HE ca-
MO pacIpoCTPaHeHHOH, a caMOil BBISIBJISIEMON BBU/LY Ha-
JITYUS SIPKOH KJIMHIYECKOH CUMITOMATHKU. ACCOIMAINS
mytai rena CHEK?2 ¢ pa3BuTieM HEHPOSHIOKPUHHBIX
HeoIlTa3uil He [oKa3aHa. B KOropTHOM HCC/IeOBAaHUM
B.L. Bychkovsky et al. (2022) cpean 36 817 obcnenye-
MBIX TI0 NTOBOJIY 3JIOKQUECTBEHHDBIX OITyX0Jiell PasJIIHbIX
JoKaym3armil o6Hapykmwm Mytaimmm B TeHe CHEK?2
y 3783 marueHToB; BBbIABJIEHO, YTO C HAJIWYUEM JAHHOW
MYyTaI[MN ACCOTIMUPOBAH PaK MOJOYHON >KeJe3bl, IUTO-
BIJIHOH >KeJsie3bl W 0YeK, B MEHbIIEH CTeleHn — pak
TIOJKEJTYIOUHON Kesie3bl [19].

TeM He MeHee OIMCAHbI KJIMHUYECKHUE CIyYan, KOTa
y MAIMEeHTOB ¢ HEHPOIHIOKPUHHBIMI OMyXOJIsMHI 0OHA-
pyskuBaercst myrtaisi B reie CHEK?2. R.D. Vallera
et al. (2022) omucanu cayyail AByX CUGIMHIOB — HO-
cuteneit myrarmn CHEK?2, y oJHOTO U3 KOTOPBIX BbI-
saBIeHa ajfieHoMa rumodusa n HOO IDK, vy apyroro —
deoxpomoriutoma [20]. Meraananmmus, MnpoBeIEHHBIN
K.@. Andersen et al. (2024), cpeam 225 nanueHToB
¢ (PyHKIMOHUDPYIOIIUMU U  HeYHKINOHUPYIOUMMI
nankpearndecknMn  HOO G1—-G2  pa3nmmyabx  KIn-
Hgeckux craauii (T1—T4) BbIABUI MyTalMio B reHe
CHEK?2 tombko y 4 (1,8 %) maumentos [21]. B namem
JKe MCCJe/JOBAaHUM MyTallusl BCTpedaeTcsd IIpU Heollla-
3usx craann T1 n He 3apermcrtpupoBana B rpymme T2.
MosKHO TIPeInoJIoKUTh, yTo MyTtaiuu B rene CHEK?2
XapaKTepPHBI JJIS MaJbIX He(PYHKIIMOHUPYIOIINX OITy-
XoJIell WM WX HaJU4yue olpe/esiseT KINHUYECKH [0-
OpOKAUECTBEHHOE Te€UeHWE 3a00TE€BAHMIS.

[loBbllieHe ypoBHS TacTpUHA U XPOMOTDAHMHA
Ay manumenros ¢ Manoil HOO mnomxenynounoii sxe-
Jie3bl B HAIlleM WUCCIEAOBAHNHN OBLIO ACCOIMUPOBAHO
¢ HasmumeM arpoduyeckoro ractpurta. /laHHBIE OIEH-
KU CJU3UCTON Kenyjka 1o npotokony OLGA moram
Obl OOBEKTUBU3NPOBATH HAJWYUE aTpoduH, TO3BOJU-
Jn Obl M3Y4YUTh 3aBUCHMOCTb YpoBHsS MapkepoB HIO
OT HAJMYUS WM CTETEHW TSKECTH XPOHWYECKOTO aTpo-
¢uueckoro racrpura. [ung yrouHeHus (pyHKIHMOHAID-
Horo cratyca omyxosn II/IC ¢ 6uoncueii mo mTpoTOKO-
ay OLGA moskeT 6bITh paccMOTpeHA /IS BKJIIOUEHUST
B TIaH o6ceenoBanmst 6oapHbIX HOO TI7K.

B mamem wuccrefoBaHUN POCT  OIyXOJIH OTMe-
YeH y TPeX MAllMeHTOB — Y JBYX MYKUUH W OJHOI
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JKEHIIUHbI. BpeMsi mpeionepariioHHOro HaGJI0e s
cocraBu/io or 3 1o 12 mecsanes. Y ABYX NAIUEHTOB OILy-
XOJIb, MO [JAHHBIM WMMYHOTHCTOXUMHUYECKOTO HCCJIe-
nosanmsi, — G1, y omHoro — G2. Cpemanii cpok Ha-
GJIIO/IEHNST TIOCTIe OIEePAIi Ha MOMEHT aHAJIN3a JTAHHBIX
cocTaBuI OT 9 710 53 Mec., TPU3HAKOB TIPOTPECCHPOBAHUS
potiecca He BbIsgBIeHO. JPDEKTUBHOCTD N GE30MTACHOCTD
MeTo/la B JIAHHOH TPYTIe MAIMeHTOB MOoKasanta ceOs BbI-
COKOIf, uTO, 6e3yCJOBHO, TpeOyeT AATbHEIIero uayde-
HUS, 6oJee JUNTETHHOTO HAGTIONEHNS 1 OOJIBIIETO Yncia
Ha6/moaeMbIxX. CJIMIITKOM MaJioe 4iCIO MAIMeHTOB, Y KO-
TOPBIX BBISIBJIEH POCT 0GPA30BAHMS, HE TIO3BOJISIET JOCTO-
BEPHO OLIEHUTb MX XapPAKTEPUCTUKHU M OTJINYMSI OT OCHOB-
HOI IPYIIIBI HAGTIONAEMBIX, & BO3MOKHO, IMEHHO B HTHX
JIAHHBIX KPOETCsI OTBET HA BOIIPOC, TIOYEMY HEKOTOpPbIe
OIyXOJI 00PETAI0T MHBA3UBHBIN POCT W CIIOCOOHOCTD Me-
TAaCTa3MpOBaTh, & HEKOTOPbIE HHUKOTJA HE M3MEHSIOTCSI.
Tak, AByM W3 Tpex TAIMEHTOB, MCKIIOYEHHBIX U3 HUCCIIe-
JIOBAHUST 113-32 TEMIIA POCTA OITyXOJIH, MPOBEJAEHO TIOJIHO-
TeHOMHOE CEKBEHWPOBAHWE, OMMCAHHBIX TEHETHYECKITX
MyTAIUii He BbISIBJIEHO.

OrpaHnnveHusIMI UCCIEOBAHNS SIBUJTHCH €T0 PETPO-
CIIEKTHBHBIN OmucaTeNbHblil Xapakrep (IPOBOANIACH
OIEHKa paHee 3aperncTPUPOBAHHBIX JAHHBIX), BBIGO-
POYHOCTb BBINOJTHEHUSI T'€HETHYECKOTO MCCJIeJOBAHNS
(Bomoameno 53 (48,6 %) HaGMOMaEMBIM) 1 OTCYTCTBHE
KOHTPOJIbHOI TPYIIIIBI.

['pymmoii cpaBHeHUst Moryia ObI CTAaTh TPYMIA Tallu-
€HTOB ¢ He(DYHKITMOHUPYIOMINMI HeIPOIHIOKPUHHBIMI
OITyXOJIIMU, KOMY TIEPBBIM 3TAIllOM IPOBEIEHO XHUPYP-
ruveckoe Jjedenne. OMHAKO, TOCKOIbKY [ JAHHOI
KaTeTOpUN TAIMEeHTOB TOTEHIMAIbHAS TI0JIb3a  OTle-
PATUBHOTO JIeYeHUs] HIDKe IIOTEHI[MAJbHOTO PUCKA,
chopMupOBaTh KOHTPOJBHYIO TPYIIIY aBTOpaM WCCe-
JIOBAHUSI TIPEJICTABISIETCS HEITUUHBIM. TeM He MeHee
TPU TAIMEHTa OT AKTUBHOTO HAOJIONEHUS OTKA3JUChH
HHUIAIBHO B TIOJIb3Y XUPYpruveckoro jederns (omu-
canme B pasgene «Pesymbrarei»). U3 wero cremyer,
YTO TPEM IAI[FeHTaM BBIIIOJTHEHbI PAJNKAJIbHbIE Oepa-
1IUW, TOBJIEKIEe 32 COOOH JNTETbHBIE TOCITHTATI3A-
I[Y U 3HAYMMbIE OCJIOKHEHUSI.

PaccmarpuBas  MeMKO-95KOHOMHUYECKYIO  CTOPOHY
BOIIPOCA, YYHTHIBASI OTCYTCTBHE IIPOrPECCHPOBAHMUS
mporiecca B 06erX TPYTIax, Mbl MOKEM TPEITON0KUTD,
YTO CTOMMOCTb AKTUBHOTO HAGJIONEHUST TPYIIIBI TAaKUX
MAIMEHTOB Gy/IeT COMOCTaBMMa € CYMMapHOH CTOMMO-
CTBIO XUPYpPruuecKkoro Jjedenusi. 3yuenme manHOro
BOTIPOCA He SBJISJIOCH 33j[auell Hallero WCCJeI0BaHus,
XOTsI, HECOMHEHHO, INPECTABJSET UHTEPEC C TTO3UIIUK
OpTraHU3AINN 3/[PABOOXPAHEHNS.

[Ipu ananmse JjuTepaTypbl HAa MOMEHT HAIMCAHUS
paGoThl He CYTIECTBOBAJIO 3aPETUCTPUPOBAHHBIX IPO-
CIIEKTHBHBIX  PAHJOMU3MPOBAHHBIX  MCCJIEJOBAHUI,
KOTOPbIE CPaBHUBAJIN Obl XUPYPruyeckoe JiedeHue
U aKTUBHOe HabJIoJleHne TIPH HePYHKINOHUPYIONTIX
OITyXOJIAX MeHee 2 ¢M. IDTHYHOCTHb TOA0OHOTO HCCe-
JIOBaHUSI HA JaHHOM drtane usyderuss HIO coMmHuTeDH-
Ha — TPYIIy MAaIMeHTOB ¢ HEM3MEHEHHON TTO/KeTy/104-
HOI JKee30il M MaJleHbKO# OeCCUMITOMHOM OITyXOJIbIO
MBI HAIIPaBUJIN Obl HA TEXHUYECKN CJOKHYIO OIEpPAIHIo,

C BBICOKMM PHCKOM Pa3BUTHSI MAHKPEATHYECKOI (PHCTY-
JIBl W SKU3HEYTPOXKAIONNX OCJOKHeHnH. B To BpeMms
KaK BO3MOJKHO OTCJIE[UTH MOMEHT, KOIJa OITyXOJb CTa-
HOBUTCS OTIACHOH, TIPUCTYTUTD K XUPYPTHUECKOMY Jieve-
HHIO, KOT/Ia 9TO Hen30eKHO, /10 TOro, KaK OIyXOJb TIPH-
o6peTeT COCOOHOCTh METACTa3MPOBATD.

EBporieiickoe 00I1IeCTBO TI0 M3yY€HUIO HENHPOIH/IO-
kpunHbix omyxoueii (The European Neuroendocrine
Tumor Society, ENETS) mupoBogut MyJabTHIEHTPO-
BOe TIPOCHEKTHBHOE WCCHEJOBAHNE [IIT CPAaBHEHUS
Pe3yJIbTaTOB XHUPYPTHYECKOro JiedeHus: GOJbHBIX Ma-
oM 6eccummitomabivt HOO TI7K menee 2 cM u ax-
tusHoro Habmogenus ASPEN (Asymptomatic Small
Pancreatic Endocrine Neoplasms — 6GeccuMmToMHbIE
MaJible TIAHKpeaTHYecKue 3HIOKPHHHDbIE HEOIIA3WH;
NCT03084770) [22]. CorsiacHO MPOMEKYTOYHBIM pe-
3yJbTataM, onyOsnkoBaHHbIM B 2022 T., B HCCIEN0-
Banne BKOYeHBI 500 GOJLHBIX HEHPOIHIOKPUHHDI-
MH OIIyXOJISIMH TIO/PKETYIOYHON JKesle3bl pa3MepoM
MeHee 2 cM, GeCCUMIOTOMHBIMU W He(YHKIIMOHUPYIO-
MUMA, BepUUIMPOBAHHBIMI IIPU  TOHKOUTOJIBHOI
OUOTICUH TIOZT H/IOCOHOHABEJIEHNEM WM TP TTOMOTII
[I9T/KT-Ga-68-DOTA-TATE: 406 mnainueHtoB —
B IpyNIle aKTUBHOTO HalmofieHnus u 94 — B rpymime
XUpyprudeckoro Jederns: (10 >KeJaHWIo TAIMEHTa,
ONEepaTUBHOE JIeYeHNe MPOBOAMAOCH B 42 (45 %) ciay-
vasx). IIpuMeyaresbHO, YTO HAJIUYME PErMOHAPHBIX
M OTJATEHHBIX MeTacTazoB (TO eCTh MpPsAMbIE TPU3HAKH
3JIOKAYECTBEHHOCTH HEOIUIa3uii) Tak JKe, KaK W Paciu-
peHne TJIABHOTO MaHKpearnyeckoro mporoka u Grade 3
OIYXOJIM He SIBIJINCh KPUTEPUSIMH HCKJIOYEHUsT U3 HIC-
CJIEJIOBAHUS, & TOJDHKO SIBUJINCH MOKA3aHUSMHU K BKJTIO-
YEeHHMIO B IPYIIY XUPYpPruueckoro JedeHus. Ha narm
B3TJISI[l, CPABHUBATD OMyXOJH, JOOPOKAYECTBEHHDIH
XapakTep TEYeHUs] KOTOPBIX HYJKHO MOATBEPAUTD
WM ONPOBEPTHYTHb, B OJHOW TPyIIe ¢ OMyXOJSIMH,
UMEIONIUMU TTOJTBEPIKAEHHDIIT 3JI0KAYeCTBEHHDBIN I10-
TeHInaJ1, — He coBceM BepHo. Hamportus, 3amaveit
HAYYHOTO TIOMCKA SIBJISIETCST OIIpe/ieJieHIe TOr0 CaMOro
dakropa, 06yCIaBIMBAIONIETO PABIUINS MEKITY HUMMI.

HecMmotpst Ha uMeroruecsi orpaHiMyeHs, HACKOJIb-
KO M3BECTHO aBTOpaM, B Haimell paGoTe Tpe/CcTaBJeH
caMblil GOJIBIION ONBIT 10 HAGTIOAEHUIO MAJbIX He-
(PYHKITMOHUPYIOMUX ~ HEHPOIHIOKPUHHBIX Oy XOJeit
B OT€UECTBEHHOIT JTUTEPATYypE.

BroiBoab1

AxtuBHOE HabJIO/IeHNE 32 GOJBHBIME He(YHKIH-
OHUPYIONUMU HEHPOIHITOKPUHHBIMU Oy XOJISIMI  TIO/I-
SKeTyZIOUHOH >kese3bl cragmu T1 1o JAaHHBIM MeIuTH-
CKOTO perucrpa MoKazago cebs JOMYyCTUMON TaKTHKON
BeJIEHUsT JIAHHOI TPYIIbl MAIMEHTOB 1PU  COOJIONEHNT
CPOKOB KOHTPOJIBHOTO 00csie/ioBaHust. B 0coObIX cirydasix
TAKTUKA aKTHBHOTO HAGJIO/IEHNST MOJKET ObITh TIPUMEHEHA
B OTHOIIEHNN GOJIbHBIX OIyXOJIsIMU cTajimu T2,

BeposTHO, NPOrHOCTUYECKON 3HAYUMOCTBIO 06J1a/1a-
€T He pasMep OIMyXOJid, a CKOPOCTb €€ POCTa, B CBI3U
¢ yeM HeoOXOJMMO CO3JIaHKe TPOTOKOJA HAOJIO/IEHHS
9TO TPYMIIbI TTAIIUEHTOB.
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Pocr OIlyXoJin B HCCJECAOBaHUN 3apETUCTPUPOBAH

y 2,6 % HaGmomaeMbiX. AHAIN3 BIMSHUS PA3JIHIHBIX
(akTopoB Ha pa3BUTHE U CKOPOCTH POCTA OMYXOJHU BO3-
MOXKEH TIPH MPOBeleHNH GoJiee KPYITHOTO ATHIEMUOJIO-
FUYECKOr0 UCCJIEOBAHMNA.

TpeéyIOTCﬂ JaJIbHENTIe MCCIeOBAHNS IS OIlEeH-

K1 poJsin JIeNiCTBUST 9CTPOIr€HOB Ha CAEPyKUBaHHE POCTa
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Outcomes Following Observation of Small
Non-Functioning Neuroendocrine Tumors

of the Pancreas. Data from the Reqistry

of the Loginov Moscow Clinical Scientific Center

Igor E. Khatkov, Diana A. Salimgereeva*, Ilia Yu. Feidorov,
Anna A. Konyakhina, Aleksandra L. Petrova

Loginov Moscow Clinical Scientific Center, Moscow, Russian Federation

Aim: to evaluate results of follow-up of patients with pancreatic non-functioning neuroendocrine tumors of the stage
T1-T2 using a medical registry.

Materials and methods. A retrospective analysis of the medical registry data of the Loginov Moscow Scientific
Center was conducted, which included 312 patients with pancreatic neuroendocrine tumors from 2014 to 2023. Ob-
servation was recommended for 115 (36.9 %) patients. The inclusion criteria: diagnosis of pancreatic neuroendo-
crine tumor; non-functioning tumor status; asymptomatic disease; tumor size less than 3 cm; patient’s consent.
The exclusion criteria were patient’s refusal of observation; tumor growth of more than 3 mm/year of observation; ap-
pearance of disease symptoms. Based on the registry data, gender and age of patients, size and location of tumors,
TNM stage, tumor growth dynamics (mm/year), biochemical markers of neuroendocrine tumors, and the presence
of concomitant pathology were studied. Whole genome sequencing was performed on 53 patients with first diag-
nosed pancreatic neuroendocrine tumors.

Results. Six patients (5.2 %) were excluded from the study: three refused to be observed, three demonstrated tumor
growth. 109 patients diagnosed with non-functioning pancreatic neuroendocrine tumor were included in the analy-
sis: 78 (71.6 %) women and 31 (28.4 %) men aged from 22 to 86 years (58.5 + 10.8 years) at the time of presenta-
tion. The median follow-up time was 34.0 (2.0-86.0) months. The most common location of tumors was in the head
of the pancreas — 45.5 % (n = 51). Of the 109 patients observed, 103 were diagnosed with stage T1 tumors (94.5 %),
6 — with T2 (5.5 %). The average tumor size was 11.9 = 3.8 mm (3.1-29.0 mm) (n = 118). An increase in biochem-
ical markers of neuroendocrine tumors (gastrin, chromogranin A) was associated with atrophic gastritis. Germline
mutations were detected in 24.0 % of patients (n = 12). The most common mutations in the sample were the CHEK2
gene (n=4).

Conclusions. According to the registry data, active observation is an acceptable tactic for managing patients with T1
non-functioning pancreatic neuroendocrine tumors. Likely it is not the size of the tumor but its growth rate that has
prognostic significance, and therefore a protocol for monitoring this group of patients is required. The effect of estro-
gens on tumor growth inhibition and the role of CHEK2 gene mutations are perspectives for future research.
Keywords: neuroendocrine tumors, pancreatic NETs, tactics, active observation, registry
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Pe3ynbraTtbl HAGMIOAEHNSA NALUEHTOB NPU HePYHKLMOHUPYIOLUNX
HEeMpPO3HAOKPUHHBbIX ONYXONAX NOAXKETYA0YHOMN XeJie3bl MaJibiX pa3MepoB.

AaHHble pernctpa MKHL, um. A.C. JloruHoBa

W.E. XaTtbkoB, [.A. Canumrepeea*, N.10. deipopos, A.A. KoHsaxuHa, A.A. NeTpoBa
Y3 ropoaa MockBbl «MoOCKOBCKWI KITMHNYECKNI HayYHO-rpakTudeckuii LeHTp um. A.C. JlormHoBa [lenaptameHTa
3apaBooxpaHeHus ropoga Mocksbi», Mocksa, Poccuiickast ®egepaums

Llenb uccnenoBaHus: OLLEHUTb Pe3ybTaThl HAOMIOAEHNS 32 6ONbHLIMU HEPYHKLNOHUPYIOLMMN HENPOSHOOKPUH-
HbIMM OMYXOJIAIMW MOOXKENYA0HHOM Xenedbl cTagnun T1-T2 ¢ nCnonb30BaHMEM MeAMLNHCKOro perncrpa.

MaTtepuansbl n meTogbl. [poBeaeH PeTPOCNEKTUBHbBIN aHanna aaHHbIX peructpa MKHL, um. A.C. JlornHoBa, Ko-
Topbii ¢ 2014 no 2023 r. BkAUYMA 312 60NbHbLIX NAHKPEATUYECKUMN HENPOIHAOKPUHHBLIMU OMyXONsaMKU. TakTuka
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aKTUBHOro HabnaeHWs 6bina pekomengosaHa 115 (36,9 %) naumeHTam. Kputepusimmn BKIIOYEHWS B UCCNeA0BaHMe
ABUJINCb: YCTAHOBJIEHHbLIV OMarHO3 HEMPO3HAOKPUHHOM OMYXO0N MOOXKESNYLOYHON Xenesbl; He@YHKLNOHMPYIOLWUIA
CTaTyC onyxosv; 6eccMMnTOMHOCTb 3aboneBaHns; padMep onyxonn oo 3 cM; cornacue naumeHta. Kputepusmm
VCKJIIOYEHMS IBUNUCH: OTKa3 NaLMeHTa OT akTMBHOro HabnoaeHus; pocT onyxonn 6onee 4em Ha 3 MM 3a rof, Ha-
OnoaeHNs; NOSIBIEHNE CUMNTOMOB 3ab051eBaHns. Ha 0CHOBaHWM JaHHbIX PErMcTpa M3y4YeH noJsi, Bo3pacT nauneH-
TOB, pa3mep v nokanuaauus onyxosnen, ctagmsa no TNM, nx pocT B guHamuke (MM/rog), GuoxmmMmyeckme Mapkepsi
HENPOSHAOKPUHHBIX OMYXOJIEN, HANIMYME COMYTCTBYIOLLEN naTonornn. HabniogaemMbimM ¢ BNePBbIE BbISBIIEHHOM OMy-
X0nblo (N = 53) BbINOSIHEHO NOIHOrEHOMHOE CEKBEHVPOBAHME.

PesynbraTthl. /13 nccnepoBaHus ncknoyeHsl 6 (5,2 %) naumeHToB: Tpoe 0Tkasanuchb OT HabNIAEHMS, Y TPEX Bbl-
SIBNIEH 3HAYMMBbI POCT onyxonu. B aHannsa 6biim BktodeHsbl 109 naumeHToB C KIMHUYECKMM ANArHO30M HEDYHKLN-
OHVPYIOLLEN HEMPOIHAOKPUHHOWM ONYyXOau NOAXKeNyaoyHom xenesbl: 78 (71,6 %) xeHwuH 1 31 (28,4 %) myxunHa
B BO3pacTe Ha MOMeHT obpaltueHuns ot 22 no 86 net (58,5 + 10,8 roga). MeanaHa BpemeHu HabnoaeHns coctasuna
34,0 (2,0-86,0) mecsua. Hanbonee 4acTo onyxonu JIOKanM30oBaiMChb B rOJIOBKE NMOAXeNyao4Hon xenesbl — 45,5 %
(n=51). U3 109 Habnopaembix y 103 (94,5 %) yen. ctagus onyxonu onpegeneHa kak T1,y 6 (5,5 %) — T2. CpegHuia
pasmep onyxonen coctasun 11,9 £ 3,8 mm (3,1-29,0 mm) (n = 118). MNoBbILEHNE BUOXUMUYECKMX MAPKEPOB HEN-
PO3HA0KPUHHBIX OMYX0JIEV FACTPUHA, XPOMOTrpaHuHa A y HabniogaemMbIx Obl10 CBA3aHO C HAIMYMEM aTPODUYECKOTO
ractputa. l[epMuHanbHble MyTauum BoisiBieHbl y 24,0 % nauneHToB (n = 12). Hanbonee yacto B BbIODOPKE BCTpeya-
nmcb MmyTauumy reHa CHEKZ2 (n = 4).

BeiBoAbI. 10 faHHBIM perncTpa, akTMBHOE HabnoaeHe — AONyCTUMAs TakTKa BeAeHMs 60JbHbIX NaHKpeaTuye-
CKUMW HEDYHKLMOHUPYIOLLMMN HENPOIHOOKPUHHLIMUK OonyxonaMu ctaguu T1. BeposaTHO, NPOrHOCTUYECKOMN 3Ha-
YMMOCTbIO 06/1a0aEeT HE pasMep, a CKOPOCTb POCTa OMyxoau, B CBA3M C YEM HEODXOAMMO CO34aHue NMPOToKosa
HabNOAEHVS 9TO rpynnbl 60/bHBLIX. BNnsiHME 3CTPOreHOB Ha CAEePXMBaHME POCTa OMNYyX0JI1 U U3YHEHME POSIU MyTa-
uni B reHe CHEKZ aBng0TCA AanbHENLLIMMN NEPCNEKTUBAMMN 1A U3YHEHUS.

KnioueBbie cnoBa: HEMPO3HAOKPUHHbIE onyxonu, HOO X, TakTuka, akTuBHOE HabNAEHVE, PETUCTP

KoHdnukT HTEepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ana untnposanus: XatbkoB U.E., Canumrepeesa [.A., ®eiigopos N.10., KoHsaxuHa A.A., MNeTposa A.A. Pe3aynbtaTsl HabntoaeHus
naumeHToB Npu HEDYHKLNOHNPYIOLLMX HEMPOIHAOKPUHHBIX OMYXONSX NOAXENYO04HON Xene3bl Manbix padMepoB. [daHHble pern-
ctpa MKHL, um. A.C. JlornHoBa. Poccuiickuii XypHan raCTpoO3HTEPONOrnn, renatonoruun, kononpokronorun. 2025;35(2):83-94.
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Introduction

It is widely accepted that pancreatic neuroendo-
crine tumors (PNETs) represent a heterogeneous
group of rare neoplasms. While the heterogeneity of
these tumors is becoming increasingly apparent to
clinicians, their rarity is, conversely, decreasing. The
incidence of PNETs, particularly small asymptomatic
tumors, has risen due to the availability of advanced
diagnostic techniques. For instance, in the United
States, the incidence of neuroendocrine tumors mea-
suring less than 2 c¢cm has increased by 710.4 % over
22 years [1]. The heterogeneity of pancreatic neuroen-
docrine tumors determines different prognoses for the
diseases, according to which it is necessary to specifi-
cally determine the treatment strategy for the patient.

The existence PNETs has been recognized by the sci-
entific community for less than a century [2]. During
this time, its classification has undergone radical chang-
es, which may indicate that the biology of these tumors
remains unclear, and therefore it is not always easy to
determine the optimal management strategy for patients.
In particular, the tactics for patients with non-func-
tioning asymptomatic localized tumors (without clini-
cal manifestations, small sized and difficult to verify)
remain unclear. To date, there is no way to determine
why, all else being equal, some of these tumors will
continue to grow and gain the ability to metastasize,

despite maintaining differentiation, while others will
remain the same size, demonstrating a clinically benign
course of the disease. The reliable criteria for malignant
potential in NETs remain signs of infiltrative growth
and metastasis.

Currently, there are no published prospective
randomized studies comparing observation and sur-
gical treatment for PNETs. International clinical
guidelines provide ambiguous answers regarding the
management of such neoplasms, while national rec-
ommendations do not address this issue at all [3].
These guidelines are based on data from heteroge-
neous retrospective studies; consequently, a critical
objective of scientific inquiry is to establish criteria
for selecting patients for either active observation
or surgical intervention.

Thus, the necessity of developing a protocol
of observation for patients with small, localized
non-functioning pancreatic neuroendocrine tumors
is evident. The protocol could improve treatment
outcomes for this category of patients.

Aim of the study

To evaluate the results of follow-up of patients
with pancreatic non-functioning neuroendocrine tu-
mors of stage T1—T2 using a medical registry
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Materials and methods

This study is based on data from the medical
registry of the Loginov Moscow Clinical Scientific
Center. Patient enrollment into the registry com-
menced in 2014 and included individuals who
received consultations from endocrine surgeons,
oncologists, and clinical diagnostic specialists, con-
tingent upon the patient’s consent for personal data
processing. The patient recruitment region compris-
es subjects of the Russian Federation.

Clinical diagnoses and treatment strategies were
determined by an interdisciplinary oncology con-
silium at the Loginov Moscow Clinical Scientific
Center, which included the following specialists:
oncologist, endocrine surgeon, pancreatic sur-
geon, radiology specialist, and radiation therapist.
Subsequently, the data were organized on the plat-
form for online project management for clinical
monitoring, Quinta Clinical. As of December 1,
2023, the registry contained data on 312 patients
with pancreatic neuroendocrine tumors.

Functional tumors were diagnosed in 77 (24.7 %)
cases, while non-functional tumors were observed
in 235 (75.3 %) cases. The strategy of active obser-
vation was recommended for 115 (36.9 %) patients,
while surgical treatment alone was proposed for
104 (33.3 %) patients, systemic drug treatment —
only for 47 (15.1 %) patients, and combined treat-
ment — for 46 (14.7 %) patients.

Inclusion criteria for the study were as fol-
lows: age over 18 years; a confirmed diagnosis of
pancreatic neuroendocrine tumor; non-functional

tumor status; asymptomatic disease (absence
of clinical and laboratory-instrumental signs of
biliary or pancreatic hypertension, duodenal ob-
struction, or other complications); tumor size up
to 2 cm or up to 3 cm in cases where surgical
treatment was precluded due to severe comor-
bidities, pregnancy, or the patient’s categorical
refusal of surgery; and patient’s consent to the
proposed management strategy.

Exclusion criteria: the patient’s refusal of active
observation; tumor growth exceeding 3 mm during
the year of observation; and the appearance of dis-
ease symptoms.

During the observation period, 6 (5.2 %) patients
were excluded from the group of 115 being mon-
itored: three (2.6 %) opted for surgical treatment
instead of active observation, and three (2.6 %)
were excluded due to tumor growth. Radical surgi-
cal treatment was performed for those cases.

A total of 109 patients were included in the
study (Fig. 1), comprising 103 patients with stage
T1 tumors and 6 patients with stage T2 tumors.

The term “active observation” was defined as a com-
prehensive patient assessment strategy designed to iden-
tify criteria for exclusion from monitoring and referral
for surgical treatment at least once every 12 months.

During the initial consultation, the indica-
tions and contraindications for implementing the
active observation strategy were evaluated. If a
patient met the inclusion criteria for the study,
their data were recorded in a medical regis-
try, and the patient was placed into the active

Monitoring within the registry
HabrrodeHue 8 pamkax peaucmpa

n=115

Excluded: n=6
refusal of observation: n =3
tumor growth: n =3
UcknroyeHbl: n = 6:
omka3 om HabnwodeHusi: h = 3
pocm onyxonu: n =3

Y

Y

Included in the study
BkniroueHbl 8 uccnedosaHue

n=109

Y

Y

Stage T1 Stage T2
Cmadusi T1 Cmadusi T2
n=103 n=6

Figure 1. Study design

Pucynox 1. [luzaiin nccieoBaHus
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observation group with a comprehensive assess-
ment interval scheduled for at least once every
12 months.

Within the framework of active observation, the
minimal set of monitoring examinations included:

1) an examination by a surgeon or a telemedi-
cine consultation when an in-person visit was not
feasible, aimed at evaluating complaints, identify-
ing clinical symptoms of the tumor or its hormonal
activity, collecting medical history, and perform-
ing a physical examination;

2) monitoring of laboratory parameters, including
complete blood count and biochemical blood analysis
(alanine aminotransferase, aspartate aminotransferase,
bilirubin, alpha-amylase, total protein);

3) evaluation of instrumental imaging meth-
ods to visualize the tumor, which included mul-
tislice computed tomography (MSCT) with in-
travenous contrast in 98 (89.9 %) cases, magnetic
resonance imaging (MRI) of the abdominal cav-
ity — in 8 (7.3 %) cases, and endoscopic ultra-
sonography — in 3 (2.8 %) cases. The duration
of observation without disease progression and
the dynamics of tumor growth measured to tenths
of millimeters were documented.

During follow-up examinations, MSCT or MRI
images were assessed by both an endocrine surgeon
and a radiology specialist. In cases where endoscop-
ic ultrasonography was performed, the findings of
the examination were also evaluated. In 7 (6.4 %)
cases, imaging results from different modalities
(MRI and MSCT) were compared at least once
during the observation period.

Optional examination methods included:

1) evaluation of biochemical markers of NETs
and hormones (chromogranin A, serotonin, gas-
trin, parathyroid hormone, calcitonin, adrenocor-
ticotropic hormone), including cases of hereditary
syndrome;

2) positron emission tomography,/computed to-
mography (PET/CT) with %Ga-DOTA-TATE —
conducted in 17 (15.6 %) patients;

3) MRI of the brain was recommended for pa-
tients with suspected or confirmed genetic syn-
dromes, which was performed annually in two cas-
es (1.8 % of all observed patients);

4) ultrasound of the thyroid and parathyroid
glands was recommended for patients with suspected
or confirmed genetic syndromes, as well as in those
with previously known thyroid diseases, with ultra-
sound data available for 29 (26.6 %) patients.

An analysis of patient demographics, specifically
gender and age, as well as tumor size and local-
ization, was conducted. The stage of tumors was
determined according to the TNM classification
established by the International Union for Cancer
Control (UICC) in 2009. Tumor growth was

evaluated in millimeters over one year. Size assess-
ments were performed using the RadiAnt DICOM
Viewer software, offering precision to tenths of
millimeters, in case images were available. In cas-
es where access to images was unavailable, data
from the provided descriptions of CT scans were
included in the registry. However, only imaging
was evaluated during follow-up examinations. In
instances where contraindications to MSCT existed,
tumor growth was similarly assessed through MRI
or endoscopic ultrasonography data.

Comorbidities were evaluated based on labora-
tory and instrumental examination results, consul-
tative conclusions from specialists, and provided
medical documentation. The presence of multiple
endocrine neoplasia syndromes was confirmed by
identifying mutations in specific genes through mo-
lecular genetic testing.

Since 2022, genetic testing has been performed
on 50 patients with newly diagnosed T1 PNETSs
utilizing next-generation sequencing via the
EVOGEN-GENOME panel. The presence of ger-
mline mutations was determined.

The study of biochemical markers in neuroen-
docrine tumors was conducted. A comprehensive
analysis of the registered data from laboratory
tests was performed, focusing on the levels of chro-
mogranin A, gastrin, and serotonin in peripheral
blood. Chromogranin A levels were available for
83 (76.1 %) out of 109 patients. Concurrently, gas-
trin levels were assessed in 64 (58.7 %) subjects
and serotonin levels in 63 (57.8 %) patients. An el-
evated marker level was defined as a concentration
exceeding the laboratory reference value by more
than two-fold.

Data obtained from esophagogastroduodenosco-
py (EGD) were recorded for 42 (45.2 %) patients.
The condition of the gastric mucosa was evaluat-
ed, and in cases where endoscopic signs of gastritis
were present, the presence of atrophy was assessed.
Among 42 patients, three relevant markers of neu-
roendocrine tumors were studied in 28 individuals.

Statistical analysis was conducted using SPSS
Statistics 26 software. Descriptive statistics for
nominal variables were provided as absolute and
relative values (percentages, %). For the analysis
of quantitative variables, median and mean values
were utilized. When the distribution of data con-
formed to a normal distribution, the mean was used
as the measure of central tendency; otherwise, the
median was reported. Normality of distribution
was assessed using the Kolmogorov — Smirnov and
Shapiro — Wilk tests. To evaluate the variabili-
ty of quantitative variables in the general popu-
lation, the standard deviation (o) was calculated.
The %* test was employed to explore the relation-
ships between categorical variables, assessing the
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Table 1. Patient characteristics at the time of data analysis
Tabauua 1. XapakrepuCTUKU MAIIMEHTOB HA MOMEHT aHAJM3a JaHHbIX

Parameter / Ilapamemp

Value / 3nauenue

Age, years / Bospacm, nem

62.0 (29.0—-90.0)

Females, n (%) / Kenwunot, n (%)

78 (71.6 %)

Median of the observation time, months
Meduana epemenu nabodenus,, mec.

34.0 (2.0—86.0)

Average tumor size, mm * sd
Cpeonutl pasmep onyxoneti, mm + sd
head / zo.06xa
body / meno
tail / xeocm

11.7 + 3.8

_ =
N O —
— oo
+ 1+ 1+
[\CRELRL)
o o b

Localization, n (%) / Jokxanmsauus, n (%)
head / 20n106xa
body / meso
tail / xeocm

51 (45.5 %)
26 (23.2 %)
35 (31.3 %)

Multiple tumors of the pancreas, n (%)

Mmnoxecmeennvie onyxoau nodsxeaydounou xenesvi, n (%)

8 (7.3 %)

Elevated levels of biochemical markers, n (%)

Iosvuennviti yposenv Guoxumuueckux mapxepos, n (%)

12 (11.0 %)

significance of the associations. Hypothesis testing
was performed using the t-distribution, and the
null hypothesis was rejected when p < 0.05.

Results

A total of 109 patients were included in the study,
comprising 78 (71.6 %) women and 31 (28.4 %) men.
A majority of the patients were female (p < 0.001)
in both groups: T1 stage group — 74 (71.8 %) pa-
tients, T2 stage group — 4 (66.7 %) patients.

The mean age of patients at the time of con-
sultation was 58.5 years (ranging from 22.0 to
86.0 years), with a standard deviation of 13.4
(Fig. 1A). The average age of patients registered
as of December 1, 2023, was 62.0 years (ranging

from 29.0 to 90.0 years), with a standard deviation
of 13.8 (Fig. 1B).

The primary characteristics of the patients are
presented in Table 1.

The median follow-up time was 34.0 months (range:
2.0 to 86.0 months) for the overall group and for the
subgroup with small neuroendocrine tumors at T1
stage. The follow-up time in the larger tumor group at
T2 stage was 34.5 months (range: 17.0 to 67.0 months).
At the time of data analysis, all patients remained under
observation, and no patients were lost to follow-up.

The dynamics of patients enrollment in the reg-
istry are illustrated in Figure 3.

The average tumor size was 11.7 mm (range: 3.1
to 29.0 mm; n = 118, accounting for the presence
of multiple tumors in patients; standard deviation
(sd) — 4.7) (Fig. 4). The average size of small

Yucno naumeHTos | Number of patients

0 200 40,0 60,0 80,0 1000

Bo3pacT Ha MOMeHT ycTaHOBKM AnarHo3a (nonHbix net) / Age at
A diagnosis (full years

25

20

Yucno naumerTos / Number of patients

20,0 400 60,0 80,0 100,0

X (N neT) | Age at data evaluation (full
years)

Figure 2. Distribution of patients’ ages: A — at the time of diagnosis; B — at the time of data analysis

Pucyno:c 2. Pacnpe,zleJIeHHe BO3pacTa HnaleHToB: A — Ha MOMeHT YCTaHOBKH INarHo3a; B — na MoMmeHT aHa/m3za JaHHBIX
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Figure 3. Dynamics of inclusion of patients in the registry

Pucynox 3. [I[nHaMKKa BKJIIOYEHUS TTAIIMEHTOB B PETUCTP

non-functioning tumors was 11.1 mm (n = 112,
considering the presence of multiple tumors in
some patients; sd = 3.9).

Among the tumors analyzed, 45.5 % were lo-
cated in the head of the pancreas (n = 51; aver-
age size — 11.5 mm; sd = 3.2). Tumors in the
tail accounted for 31.3 % (n = 35; average size —
12.1 mm; sd = 2.6), 23.2 % were found in the body
of the pancreas (n = 26; average size — 10.8 mm,;
sd = 3.2). In the group of patients with T2 stage
tumors, the average tumor size was 23.7 mm
(sd = 2.7). Among these, 83.3 % were located in
the head of the pancreas (n = 5; average size —
24.0 mm; sd = 2.8), while 16.7 % were found in the
tail (n = 1; size — 22.0 mm). As shown in Figure 5,
the average tumor sizes did not differ significantly
across various regions of the pancreas (p > 0.05).

Among the 103 patients with T1 tumors,
8 (7.8 %) exhibited multiple lesions in the pan-
creas, whereas none were found in the T2 tumor
group (0 %). Thus, multiple tumors were ob-
served in 7.3 % of all participants. Of these pa-
tients, three (37.5 %) developed multiple tumors
in the context of type 1 multiple endocrine neo-
plasia (MEN-1). Overall, MEN-1 syndrome was
identified in 5 patients (4.8 % of the T1 stage
group).

Tumor growth of 3 mm or more was noted in
the first year of follow-up after diagnosis in three
patients (2.6 %), prompting timely removal from
observation and radical surgical intervention. No
signs of disease progression were observed in any
patients. The postoperative follow-up duration
ranged from 9 to 53 months.

25

Yucno naymeHTos | Number of patients

00 5,00 10,00

15,00 20,00 2500 30,00
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Among the concomitant malignancies, breast
cancer was most prevalent, affecting 5 patients
(4.8 % of all patients; 6.8 % of female patients).
Prostate cancer was identified in 4 patients (3.9 %
of all patients; 13.8 % of male patients). Three
patients had a history of radical surgical treatment
for colorectal cancer (2.9 %), two for clear cell kid-
ney cancer (1.9 %), two for thyroid cancer (1.9 %),
and two women for endometrial cancer (1.9 % of
all patients; 2.7 % of female patients). One patient
was under observation for lung cancer, and another
for pancreatic adenocarcinoma; additionally, one
patient underwent radical treatment for thymoma
(histological type unknown). Outside the context
of hereditary syndromes, neuroendocrine tumors
at non-pancreatic sites were found in two patients
(1.9 %). Four patients were monitored for hemato-
logical diseases (3.9 %).

Laboratory markers of neuroendocrine tu-
mors. Tt is widely accepted that the presence of
clinically non-functioning pancreatic tumors may
lead to an increase in certain neuroendocrine tu-
mor markers, particularly chromogranin A. Data
regarding biochemical markers of neuroendocrine
tumors (NETs) are presented in Table 2. Among
109 patients observed, reliable information on chro-
mogranin A levels was available for 83 (76.1 %)
patients. An elevation in chromogranin A was re-
corded in 7 (8.4 %) patients. Concurrently, gastrin
levels were evaluated in 64 (58.7 %) participants,
with elevated gastrin noted in 8 (12.5 %) patients.
Both markers were elevated simultaneously in only
3 (4.7 %) patients. Therefore, at least one of the
markers was elevated in 12 patients. Serotonin lev-
els were assessed in 63 (57.8 %) patients, with el-
evated levels observed in two patients (3.2 % of
those examined). Notably, the increase in serotonin

was isolated; chromogranin A and gastrin were not
elevated in these patients. This non-specific eleva-
tion in serotonin may be attributed to other causes
and may not be associated with the presence of a
pancreatic neuroendocrine tumor. For instance, one
patient did not adhere to the preparation guide-
lines for laboratory testing, continuing the use of
medications for comorbid conditions — specifically,
selective serotonin reuptake inhibitors and proton
pump inhibitors — and also reported deviations
from the prescribed diet. A second patient experi-
enced recurrent severe attacks of Crohn’s disease,
which poorly responded to the ongoing therapy. It
is worth noting that, in the case of this patient, the
severity of the comorbid pathology was the reason
for initiating dynamic observation, despite the tu-
mor size exceeding 2 cm, which contradicts current
clinical guidelines.

One of the factors provoking an increase in neu-
roendocrine tumor markers is a series of changes in
the gastric mucosa. Specifically, atrophic gastritis
or the use of proton pump inhibitors can contribute
to this elevation. During the evaluation of data
recorded in the registry from esophagogastrodu-
odenoscopy, endoscopic signs of chronic atrophic
gastritis were noted in 19 (45.2 %) out of 42 pa-
tients. This occurrence was significantly higher
(p < 0.01) than in the general population, as indi-
cated by a meta-analysis conducted in 2022, which
reported an incidence of 25.0 % [4]. Additionally,
6 (14.3 %) patients exhibited signs of non-atrophic
gastritis. All 12 patients with elevated levels of
chromogranin A and gastrin underwent EGDS, re-
vealing signs of chronic atrophic gastritis in 100 %
of those examined.

Furthermore, both complete data from EGDS
and molecular marker levels were available for
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Table 2. Laboratory markers of neuroendocrine tumors
Tabauua 2. JlabopaTopHbie MapKepbl HEHPOIHIOKPUHHDBIX OMYXOJel

for whom information

Biochemical indicators is provided

Number of patients, X (%)

Number of patients who have experienced
an increase in the indicator
Yucao nauuenmos, y Komopwvix

e — Yucao nauuenmos, 3apeaucmpupoeano nosviuieHue noKaA3amens
noxasame.au X (%), 0na komopvix )
npedcmasaena % of total number %f) i {mmber
% om obwezo uucaa T RIS XX
undpopmavus % om uuc.aia nauuenmos X
g 83 (76.1 %) 7 (6.4 %) 7 (8.4 %)
pomozpanun A
Chromogranin A + gastrin 64 (58.7 %) 3(2.7 %) 3 (4.7 %)
Xpomoepanun A + eacmpun
?;jg;I;H 64 (58.7 %) 8 (7.3 %) 8 (12.5 %)
Serotonin 63 (57.8 %) 2 (1.8 %) 2(3.2 %)
Cepomonun

33 patients. Among these, chronic atrophic gastri-
tis was confirmed in 19 of the previously described
patients (57.6 % of those adequately assessed). The
evaluation of the gastric mucosa may play a signifi-
cant role in determining the causes of elevated neu-
roendocrine tumor markers in small asymptomatic
tumors. There should be consideration for the inclu-
sion of EGDS (preferably with biopsy following the
OLGA — Operative Link Gastric Assessment proto-
col), as well as the determination of antibodies to pa-
rietal cells, as standard assessments for patients with
pancreatic neuroendocrine tumors.

Genetic testing via next-generation sequencing,
employing the EVOGEN-GENOME panel, was
performed on 50 patients in the first group with
newly diagnosed pancreatic neuroendocrine tumors
at stage T1, and 3 (50 %) patients — at stage T2.
Germline mutations were identified in 12 (24.0 %)
patients. The most frequently encountered muta-
tion in the sample was the CHEK?2 gene mutation,
identified in 4 patients (3.9 % of the T1 group or
8.0 % of those examined), which constituted one-
third of all patients with identified germline muta-
tions. A mutation in the MENT gene was found in
3(2.9 %) patients, while in two additional patients,
neuroendocrine tumors were discovered during dy-
namic monitoring due to a previously established
diagnosis of Wermer’s syndrome. Furthermore, mu-
tations in genes associated with tumor development
in humans, including SDHA, PLA2G2A, ANCD?2,
BRCA and ATM, were identified in 5 additional
patients, with one patient per gene. Notably, with-
in the observation group of patients with larger
tumors (n = 6), genetic testing was performed in
3 (50 %) of them, with no germline mutations de-
tected in this subgroup.

Patients not included in the analysis. Three in-
dividuals who initially declined active monitoring
in favor of surgical treatment and underwent sur-
geries at other centers were not included in the
study. There was no evidence of disease progression
after 13.3 + 6.4 months of postoperative monitor-
ing. The average tumor size measured 11 + 2.6 mm,
with hospitalization durations ranging from 30 to
66 days. All tumors were classified as G1 based on
immunohistochemistry of the surgical material.

Patient 1 underwent a pancreatoduodenectomy;
data on the early postoperative period is unavailable,
but late follow-up indicated exocrine pancreatic in-
sufficiency.

Patient 2 underwent a distal (corpora-caudal)
resection of the pancreas; complications during the
postoperative period included a grade C pancreatic
fistula according to the International Study Group
on Pancreatic Fistulas (ISGPS), a grade B intra-ab-
dominal hemorrhage as per ISGPS guidelines, the for-
mation of an abscess in the abdominal cavity, and
multiorgan failure (with complications classified as
Clavien — Dindo grade IVb).

Patient 3 underwent a laparoscopic distal (corpo-
ra-caudal) resection of the pancreas; the postoperative
period was complicated by a class C pancreatic fistula
and a grade B hemorrhage according to the ISGPS,
with the overall complication classified as Clavien —
Dindo grade IVa.

Discussion

Analysis of the demographic data from the reg-
istry revealed a predominance of female patients,
which contrasts with findings from the global liter-
ature. It is possible that clinically benign NETs of
the pancreas are more characteristic of women due to
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the protective effects of estrogens in inhibiting tumor
growth. According to research by W. Qiu et al. (2017),
the total duration of estrogen exposure significantly cor-
related with smaller sizes of pancreatic neuroendocrine
tumors in a sample of 141 females with confirmed MEN-1
syndrome (p = 0.043) [5]. However, a similar analysis
has not been conducted for sporadic tumors. Meanwhile,
most asymptomatic small neuroendocrine tumors are
incidental findings. It can be hypothesized that more
frequent screenings of the female population lead to a
higher detection rate of NETs. Additionally, one cannot
discount the influence of the presence of a prominent
mammological center within Loginov Moscow Clinical
Scientific Center on the distribution of patients by sex.

The primary method for the initial diagnosis and
dynamic assessment of pancreatic neuroendocrine tu-
mors remains contrast-enhanced computed tomography,
despite the higher sensitivity of endoscopic ultrasound
[6] and the increasing importance of PET/CT with
8Ga-DOTA, which is not routinely used in the case of
small sporadic neoplasms [7]. Due to the specific char-
acteristics of contrast enhancement, neuroendocrine tu-
mors may sometimes go completely unnoticed by radio-
logy specialists in non-specialized centers.

Another challenge is the precision of measurements
and the operator dependence of the method [8]. Since
tumor size can be assessed differently by various spe-
cialists and across different slices, it would be optimal
to calculate tumor volume, which has already been sug-
gested for the evaluation of malignant tumors in the
lungs and parathyroid glands [9, 10]. This methodolo-
gy would standardize measurements, although it would
not entirely eliminate the “human factor”. Notably, re-
search is already underway to study the impact not of
the total volume of neuroendocrine tumors, but rather
the functional volume calculated based on the accumu-
lation of tissue-labeled Ga-68 somatostatin analogs [11].
The application of radiomics and artificial intelligence
demonstrates promising data, particularly for the dif-
ferential diagnosis of small pancreatic neuroendocrine
tumors against other indistinguishable tumors, such as
solid pseudopapillary tumors, clear cell carcinoma me-
tastases from the kidneys, and ectopic splenic tissue in
select cases [12—15], as well as for non-invasive tumor
grade evaluation [16, 17].

In our study, the evaluation of tumor size was not
standardized; for patients with available CT or MRI
images, measurements were made by the researchers. In
the absence of imaging data, information was sourced
from medical records.

Genetic testing was performed as part of our study
on 53 (48.6 %) patients with newly diagnosed neuroen-
docrine tumors. Germline mutations were identified in
24.0 % of patients, while literature suggests that genet-
ically predisposed tumors account for about 10 % of all
neuroendocrine tumors [18]. The most frequently en-
countered mutations are typically found in the MENT
gene. However, in our study, genetic testing revealed
mutations in the CHEK?2 gene most often, accounting
for 8.0 %, which constituted one-third of all patients

with identified germline mutations. When considering
data from previously conducted genetic studies (out-
side the scope of our “cohort”), mutations in the MEN
gene still represented the majority — two additional
patients had already been diagnosed with MEN syn-
drome when referred for pancreatic tumor evaluation.
It is noteworthy that the disease in these two patients
manifested as non-pancreatic tumors, with pancreatic
neoplasia discovered under already known MEN status.
It is possible that in the general population of patients
with pancreatic neuroendocrine tumors, the MEN gene
mutation is not the most common but rather the most
detectable due to prominent clinical symptoms. The
association of CHEK?2 gene mutations with the devel-
opment of neuroendocrine neoplasms is not established.
In a cohort study by B.L. Bychkovsky et al. (2022)
involving 36,817 patients assessed for malignant tumors
of various localizations, CHEK? mutations were found
in 3,783 patients; it was determined that the presence
of this mutation is associated with breast, thyroid, and
kidney cancers, and to a lesser extent with pancreatic
cancer [19]. Nevertheless, there have been clinical cas-
es where patients with neuroendocrine tumors present-
ed with CHEK?2 gene mutations. R.D. Vallera et al.
(2022) described a case involving two siblings carrying
the CHEK?2 mutation, one of whom had a pituitary
adenoma and pancreatic neuroendocrine tumor, while
the other had a pheochromocytoma [20]. A meta-anal-
ysis conducted by K.@. Andersen et al. (2024), involv-
ing 225 patients with functioning and non-functioning
pancreatic neuroendocrine tumors of grades G1—G2 at
various clinical stages (T1—T4), identified a mutation in
the CHEK?2 gene in only 4 (1.8 %) patients [21]. In our
study, this mutation was observed in tumors at stage
T1 and was not recorded in the T2 group. It may be hy-
pothesized that mutations in the CHEK?2 gene are char-
acteristic of small non-functioning tumors or that their
presence defines a clinically benign course of the disease.

In our study, elevated levels of gastrin and chro-
mogranin A in patients with small NETs of the pancreas
were associated with the presence of atrophic gastritis.
Magnetic evaluation of the gastric mucosa according to
the OLGA protocol could provide an objective assess-
ment of atrophy and facilitate the investigation of the
relationship between neuroendocrine tumor markers and
the presence and severity of chronic atrophic gastritis.
To clarify the functional status of the tumor, esophago-
gastroduodenoscopy with biopsy following the OLGA
protocol may be considered for inclusion in the diagnos-
tic plan for patients with PNETs.

In our research, tumor growth was noted in three
patients — two men and one woman. The duration of
preoperative observation ranged from 3 to 12 months.
According to immunohistochemical studies, two tumors
were classified as G1, while one was classified as G2.
The average follow-up period after surgery at the time of
data analysis ranged from 9 to 53 months, with no signs
of disease progression observed. The efficacy and safety
of the method in this cohort of patients proved to
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be high, which undoubtedly warrants further in-
vestigation, longer follow-up, and an increased
number of observations. The small number of pa-
tients exhibiting tumor growth limits the ability to
accurately assess their characteristics and differenc-
es from the main observation group. Possibly, these
data may hold the key to understanding why some
tumors exhibit invasive growth and the ability to
metastasize while others remain unchanged. In this
regard, two of the three patients excluded from the
study due to the rate of tumor growth underwent
whole-genome sequencing, but the known genetic
mutations were not detected.

The limitations of the study included its retrospec-
tive descriptive nature (assessment of previously reg-
istered data), selective performance of genetic testing
(conducted in 53 patients, representing 48.6 % of the
cohort), and the lack of a control group.

A comparison group could consist of patients
with non-functional PNETs who have undergone
surgical treatment as the initial step. However, the
authors of this study find it unethical to form a
control group for this category of patients, as the
potential benefits of surgical intervention are out-
weighed by the associated risks. Nonetheless, three
patients initially opted for surgical treatment over
active observation (as described in the Results sec-
tion), that led to extended hospitalizations and sig-
nificant complications.

Considering the medical and economic aspects
and given the absence of disease progression in
both groups, we can hypothesize that the costs
associated with active observation for such pa-
tients would be comparable to the total expenses
incurred from surgical treatment. Although this
inquiry was not a primary objective of our study,
it undoubtedly holds interest from a healthcare
organizational perspective.

At the time of writing, a review of the litera-
ture revealed no registered prospective randomized
studies comparing surgical treatment and active
observation in non-functional tumors measuring
less than 2 cm. The ethical justification for such a
study at this stage in the examination of neuroen-
docrine tumors is questionable; directing patients
with unchanged pancreatic structures and small
asymptomatic tumors toward technically challeng-
ing surgeries carries a high risk of developing pan-
creatic fistulas and life-threatening complications.
Conversely, it is feasible to monitor the moment
when a tumor becomes hazardous and to initiate
surgical intervention, when necessary, prior to the
tumor acquiring metastatic potential.

The European Neuroendocrine Tumor Society
(ENETS) is conducting a multicenter prospec-
tive study to compare the outcomes of surgical
treatment in patients with small asymptomatic

PNETs measuring less than 2 cm against active
observation, referred to as the ASPEN study
(Asymptomatic ~ Small  Pancreatic ~ Endocrine
Neoplasms; NCT03084770). According to interim
results published in 2022, the study has enrolled
500 patients with pancreatic neuroendocrine tu-
mors, all measuring less than 2 c¢cm, asymptomatic,
and non-functional, confirmed by fine-needle biopsy
under endoscopic ultrasound guidance or by PET/
CT with Ga-68-DOTA-TATE. Of these, 406 patients
were assigned to the active observation group, and
94 — to the surgical treatment group (with surgery
being performed at the patient’s request in 45 % of
cases, n = 42). Notably, the presence of regional and
distant metastases (i.e., direct indicators of malignan-
cy), as well as dilation of the main pancreatic duct
and grade 3 tumors, were not exclusion criteria for
the study but rather indications for inclusion in the
surgical treatment group. In our opinion, it is not
entirely appropriate to compare tumors which benign
nature needs to be verified or refuted within the same
group as tumors with confirmed malignant potential.
On the contrary, the objective of scientific inquiry
should be to identify the specific factors that underlie
the differences between these two categories.

Despite present limitations, as far as we are con-
cerned, this work represents the largest experience doc-
umented in the national literature regarding the obser-
vation of small non-functional neuroendocrine tumors.

Conclusions

Active observation of patients with non-func-
tioning pancreatic neuroendocrine tumors staged
T1, according to medical registry data, has proven
to be an acceptable management strategy for this
patient group, provided that control examinations
are conducted at appropriate intervals. In specific
cases, the strategy of active observation may also
be applicable to patients with tumors staged T2.

It is likely that the prognostic significance lies not
in the size of the tumor but rather in the rate of its
growth, necessitating the development of an observa-
tion protocol for this patient group. Tumor growth
was documented in 2.6 % of those observed in the
study. An analysis of the influence of various factors
on tumor development and growth rate would be fea-
sible through larger epidemiological studies.

Further research is required to assess the role of
estrogen activity in inhibiting tumor growth, the
impact of mutations in the CHEK?2 gene on the
genesis of neuroendocrine tumors, and their predic-
tive significance.

The study also demonstrated a correlation be-
tween elevated levels of chromogranin A and gas-
trin in patients with pancreatic neuroendocrine tu-
mors who have chronic atrophic gastritis.
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Prck pa3zButugd (ouOpo3a HeueHU aCCOITMNPOBAH
C IIOAUMOP(PU3MOM U PEAKUMU TallAOTUTIaMU
reHa TGFBI1 y peTel C IIeUeHOUYHOU
HEeAOCTAaTOUYHOCTBIO

P.M. Kypa6ekosa'*, O.E. I'mukyn'?, O.M. Hupyabuuxona'?, MN.E. Ilamxkosa',
O.I1. IlleBuenko'?, C.B. I'orbe!?

" DI'BY <«Hauuonanonoiti MeOUyUHCKUL UCCae006aMeNsbCKUL UEHMP MPAHCNAAHMOL02UL U UCKYCCMEEHHBLX OPZAHOE
um. axademuxa B.H. IITymaxosas Munucmepcmea 30pasooxpanenus Poccutickoi Dedepayuu, Mockea,
Poccuiickas Dedeparjus

2 DI'AOY BO Ilepsvii Mockosckuii zocyoapcmeennvlii meduuuncku ynusepcumem um. H.M. Ceuenosa Munucmepcmea
30pasooxpanenus Poccuiickou Dedepayuu (Ceuenoscruil Ynusepcumem), Mockea, Poccutickas Dedepayus

Llenb ccnepoBaHud: onpenennTb pacnpenenenune Tpex Hambonee 3Ha4MMbIX OQHOHYKNEO0TUAHbLIX NoNMMopPdU3-
MoB reHa TGFB1 (rs1800469, rs1800470, rs1800471) n nx rannoTunoB y AeTen ¢ dnbpo3oM nevyeHu.

Martepuanbl 1 MeToabl. B vccnegosaHue BktodeHo 107 peTten-peunnmeHToB neveHun (45 manb4mkoB, 62 neBoy-
k1) B Bo3pacte ot 3 0o 73 mec. (MegmaHa — 8 mec.). KoHTposbHas rpynna coctosna na 199 3aoposbix nuL, (78 Myx-
4ynH, 121 xeHwuHa) B Bo3pacTe 32,7 + 9,6 roga. MNpu rMCTONOrM4eckoM UCcneaoBaHnn yaaneHHon nepen TpaHec-
niaHTaumen nevyeHn y Bcex aeten Obil AnarHocTupoBaH Gprbpo3 pasnnyHoM CTeneHn TIKecTU B COOTBETCTBUM
c kputepusamu wkansl METAVIR: 5 cnyvyaeB — cteneHb F1, 9 cnyvyaeB — cteneHb F2, 14 cnyyaeB — cteneHb F3
1 79 cny4yaeB — cTeneHb F4. NMokazaHnem K TpaHcniaHTaumm obina TepMuHanbHas ctaams 601e3Hen NeYeHn B Uc-
xopde: atpe3un (n = 61) u runonna3um xenyeBbiBOAALWMX nyTel (n = 8), cuHapoma Anaxunns (n = 8), 6oneaxun Ka-
ponau (n = 8), 6onesHn Baiinepa (n = 6) n gpyrux 3aboneaHunii nedeHn (n = 16). YkazaHHbIE OQHOHYKIEOTUOHbIE
noaAnMop®dU3Mbl ONPESENSNN B BbIAENEHHON N3 Nnepndepmnyeckon Kposu reHomHon HK meTtoaom nonmmepasHom
LLEeMHOM peakLmn B pexumMe peanbHOro BpeEMEHM C MOMOLLbIo 30HA0B TagMan.

PesynbraTbl. Y aetein ¢ GMOPO30M NeyYeHn passiMyHOn CTENEHN TSXECTU pacnpeaeneHme YacToT N3YYEeHHbIX Of -
HOHYKNIEOTUOHbIX NoAMMopdunamoB reHa TGFB1 coctasnano: ans rs1800469 — 38 % romo3urot GG, 42 % retepo-
3urot AG n 20 % romosurot AA; ona rs1800470 — 50 % AA, 29 % AG, 21 % GG; onars1800471 — 93 % CC, 7 % GC,
0 % GG. BctpeyaeMoCcTb OAHOHYKNEOTUAHbIX nonmopdunamos rs1800469 n rs1800471 cooTBeTCcTBOBaIA paBHO-
Becuto Xapau — BaiHbepra n He oTnmMyanachb OT TakoBOM Y 340poBbix Nuu,. Pacnpenenexve rs1800470 y neteii
Cc GnbpPO30M, B OT/IMYME OT 340POBbIX JIUL, HE COOTBETCTBOBAJO 3aKOHY Xapau — BainHbepra (p = 0,00026). AHanus
rnokasar CLernieHHOe HacneaoBaHe N3y4eHHbIX OOHOHYKIEOTUOHbIX NOAMMopdm3MoB. Habitoaanoch Nt OCHOB-
HbIX COYETaHWIA: TPX ranioTuna, B TOM Ynciie ABa Hanbosee YacTblX, CYMMapHO MMeNu okoso 55 % peten ¢ du-
6po3om 1 91 % 340POBLIX UL, — 3TN NMOKasaTenn CTaTUCTUYECKU He pasnnyannch B rpyrne naumMeHToB 1 340P0-
BbIX 1L, JloCTOBEpPHLIE Pa3nnyms BbiSIBAEHbI B pacnpeaeneHnn apyx bonee peakmx rannotunos — A-A-C n G-G-C
(cooTBeTcTBEHHO rs1800469, rs1800470, rs1800471), koTopble y NauUMeHTOB ¢ GMOPO30M NeyveHn Habnoaanmcb
yalle YeM y 300POBbIX JINL: COOTBETCTBEHHO, B 6,03 (95% AW: 3,06—11,89; p < 0,0001) n 3,71 (95% OWN: 1,94-7,08;
p=0,0001) pasa.

BbiBoAgbl. Y aetein ¢ G1Mbpo3om neveHn pacnpeneneHne oaHoHykneoTuaHoro noammopduama rs1800470 n aByx
peakux rannotunos rs1800469, rs1800470, rs1800471 reHa TGFB1 3Ha4MTENbHO OT/MYAETCHA OT TAaKOBOrO y 340-
poBbIx L. Monmopdunam rs1800470, a Takke rannotunbl A-A-C unu G-G-C B nonoxeHumn rs1800469, rs1800470,
rs1800471 moryT npeapacnonaraTtb K pa3suTunio Grubpo3a neyeHn y aeter ¢ ne4eHoUYHOW HeA0CTaTOYHOCTbIO.
KnioueBble cnoBa: BPOXAEHHbIE U HAacNeACTBEHHbIe O0IE3HN NevyeHn, aTpe3uns 1 rmnoniasus Xen4yeBblBOASLLMX
nytemn, 4etTm — peuunmeHTbl nedeHun, rs1800469, rs1800470, rs1800471

KoH®NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana untnpoBanus: Kypabekora P.M., MukyH O.E., LnpynbHukosa O.M., Mawkoea W.E., LLiesyeHko O.I1., loTbe C.B. Puck pas-
BUTUS prbpo3a nevyeHn accoummpoBaH ¢ NoMMop@dU3MoM 1 peaknumMu ranaotunamu reHa TGFB1 y getein ¢ ne4eHo4yHol He-
[0CTaTOYHOCTbIO. POCCUCKMiA XXypHan racTpoaHTeposiornuun, renatosnorum, kononpokronorun. 2025;35(2):95-104. https://doi.
org/10.22416/1382-4376-2025-35-2-95-104
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The Risk of Developing Liver Fibrosis is Associated with Polymorphism and Rare
Haplotypes of the TGFB1 Gene in Children with End Stage Liver Disease

Rivada M. Kurabekova', Olga Ye. Gichkun'?, Olga M. Tsiroulnikova'?, Irina Ye. Pashkova',

Olga P. Shevchenko'?, Sergey V. Gautier'?

" V.I. Shumakov National Medical Research Center of Transplantology and Artificial Organs, Moscow, Russian Federation
21.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: to determine the distribution of the three most significant single nucleotide polymorphisms (SNPs) of the TGFB 1
gene (rs1800469, rs1800470, rs1800471) and their haplotypes in children with liver fibrosis.

Materials and methods. The study included 107 pediatric liver recipients (45 boys, 62 girls) aged from 3 to 73
months (median — 8 months). The control group consisted of 199 healthy individuals (78 men, 121 women) aged
32.7 £ 9.6 years. During histological examination of the liver removed before transplantation, fibrosis of different se-
verity grades was diagnosed in all children in accordance with the criteria of the METAVIR scale: 5 cases — Grade F1,
9 cases — Grade F2, 14 cases — Grade F3 and 79 cases — Grade F4. The indication for liver transplantation was
end-stage liver disease: biliary atresia (n = 61) and hypoplasia (n = 8), Alagille syndrome (n = 8), Caroli disease (n = 8),
Byler disease (n = 6) and other liver diseases (n = 16). SNPs were determined by real-time polymerase chain reaction
using TagMan probes in genomic DNA, isolated from peripheral blood.

Results. In children with liver fibrosis of different severity grades, the frequency distribution of the studied TGFB1
gene SNPs was: for rs1800469 — 38 % GG homozygotes, 42 % AG heterozygotes and 20 % AA homozygotes;
forrs1800470 — 50 % AA, 29 % AG, 21 % GG; for rs1800471 — 93 % CC, 7 % GC, 0 % GG. The distribution of SNPs
rs1800469 and rs1800471 corresponded to the Hardy — Weinberg equilibrium and did not differ from that in healthy
individuals. The distribution of rs1800470 in children with fibrosis, in contrast to healthy controls, did not corre-
spond to the Hardy — Weinberg law (p = 0.00026). For the studied SNPs, linkage disequilibrium was shown; five
main combinations were observed: three haplotypes, including two most common ones, were distributed, in total,
in about 55 % of children with fibrosis and 91 % of healthy individuals; these frequencies were not statistically differ-
ent in the group of patients and healthy individuals. Significant differences were detected in the distribution of two
rarer haplotypes — A-A-C and G-G-C (respectively rs1800469, rs1800470, rs1800471), which were observed more
often in patients with liver fibrosis than in healthy individuals: respectively, in 6.03 (95% CI: 3.06-11.89; p < 0.0001)
and 3.71 (95% CI: 1.94-7.08; p = 0.0001) times.

Conclusions. In children with liver fibrosis, the distribution of single nucleotide polymorphism rs1800470 and two
rare haplotypes rs1800469, rs1800470, rs1800471 of the TGFB1 gene differs significantly from that in healthy in-
dividuals. Polymorphism of rs1800470, as well as haplotypes A-A-C or G-G-C at positions rs1800469, rs1800470,
rs1800471, may predispose to the development of liver fibrosis in children with liver failure.

Keywords: congenital and hereditary liver diseases, biliary atresia and hypoplasia, pediatric liver recipients,
rs1800469, rs1800470, rs1800471
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Bseaenune

Huppos, TepmunambHas cragus ¢Gubdposa mneveHd,
SBJISIETCSl TPUYMHON GoJiee OJHOTO MUJITHOHA eKe-
TOAHBIX cMepreil B Mupe [1]. Dubpo3 pas3BuBaercs
B OTBET Ha MOBPEXKalolIee /efiCTBIEe TPAaBMUPYIOIINX,
TOKCHYECKUX Wi WH(EKIMOHHBIX AareHToB, BeIeT
K U36BITOYHON CEeKpelnuy U OTJIOKEHUIO DKCTpalies-
JIOJIIPHOTO MATPUKCA, B pe3yJbraTe 4ero (HQyHKIUS
TKAHU MOKET YACTUYHO WJIH TTOJTHOCTHIO HAPYIIAThCS.
B peryasmuio ¢ubposa TeyeHW BKIIOYEHDI Pa3JIHy-
Hble KieTku medenn, B- m T-mmmdormrer, mpoBoc-
MajuTeabHble U MTPOMOUOPOTEHHbIE INTOKUHBI, OJHUM
U3 KOTOPBIX sBJsIeTcs TpaHchopMUpyoomuit Gaktop
pocra p1 (TGF-p1) [2, 3].

Copnep:xanne TGF-B1 B xpoBu u TkaHgax npu u-
O6po3e TeYeHN MOKEeT 3aBHCeTb OT MHOKecTBa (hak-
TOPOB, B TOM YHCJIE MOXKET IPEIOTPENeIThCsI TeHe-
tdecku. Ponb pa3nmuynabix BapuanTtoB rena TGFB1

B pazpuTnm Gpudpo3a MeyeHn /10 KOHIIA HeSCHA, a 'y Jie-
Teil ¢ IEeYEeHOYHOH HEeHOCTATOYHOCTBIO IPAKTUYECKU
He ucciaegoBana [4—6].

s rena TGFB1 xapakrepeH 3HAUUTEJNbHBIH O]1-
HOHYKJIeoTuaHbIH noaumopdusm (OHII), koropbiit
MOJKET WIPaTh ONPEJEJEHHYIO POJb B PAa3BUTUU Pa3-
JIMYHBIX maToJioruii [5, 7). Hanbosiee 3HaunMbIMU cUn-
rafor tpu OHIIL: rs1800469, rs1800470 u rs1800471.
IMommmopdusm 11800469 — C(—509)T, samena nu-
TO3MHA HAa TUMHH B IIPOMOTOPHOI 06JIaCTH, TPUBOAUT
K M3MEHEHUIO CBS3bIBaHUS ¢ (DAKTOPAMU TPAHCKPUII-
;151800470 — T(4+869)C, samMeHa THUMUHA Ha I~
To3wH B KomoHe 10, mpWBOAWT K 3aMeHe JeHIIMHA
Ha IPOJIMH B MoJieky.Jte Genka; rs1800471 — C(+915)
G, 3aMeHa IMTO3WHA HA TYaHWH B KOJOHE 25, BeleT
K 3aMeHe apriuHUHA Ha MPOJUH B GEJTKOBOM MPOJYKTE.
Yxkazaunuple OHII Moryr npuBouth K pasindHOMY
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YPOBHIO 3Kcrpeccun u aktuBHoctu Oenka TGF-B1
B TKaHgax [8, 9].

B wameit npexapiaymeil pa6ote ObLIO TIOKA3aHO,
YTO y JeTeil ¢ TeYeHOYHOW HEJ0CTATOYHOCTBIO pac-
npejiesienne TarIoTuIoB Tpex ykasanubix OHII rena
TGFB1 3HauuTeNbHO OTJINYAETCS OT TaKOBOTO Y 3[10-
poBbix gt [10]. Druosorust Gosie3Heil mevyeHu wucC-
CJIeIOBAHHBIX TAIIMEHTOB BKJIOYAJa KAaK BPOK/EHHbBIE
XoJlecTaTyeckue Wi Merabojndeckue 3a00jeBaHusl,
TaKk ¥ NpUOOPETeHHbIE MUPPO3bI U PA3JUUHbIE Tera-
tuThl. PazHooOpasne MPUYNH Pa3BUTHS MMEYEHOUHON
HEIOCTAaTOYHOCTH B MCCJIEOBAHHON T'PyMIe HE MO3BO-
JINLJIO OIEHUTHh BKJAJ[ TEHETHYECKOTO ToJMMOopdusMa
TGFB1 B matorenes 6oje3Heil TeUeHN.

Ilerp HacTOAIETO WCCJAEIOBAHUSA: OIPEIETUTD
pacmpe/iesieHre Tpex HanboJiee 3HAYMMbIX OTHOHYKJIEO-
TuaHbIX noauMopdusmos rena TGFB1 (rs1800469,
rs1800470, rs1800471) u nx ramioTuIoB y JeTeii ¢ ne-
YEHOUHOI HEJOCTATOYHOCTHIO ¢ MOP(OJOTHUECKU TTOI-
TBEPKIEHHBIM (DUOPO30M TIEeUEHH.

[TonuManne pOJIU TEHETUYECKOTO MOJUMOPHOU3-
Ma TGFB{1 B passutun ¢uépo3a TKAHH MOXKeT
UMeTh KaK HaydyHOe, TaK W TPAKTHYECKOe 3HAueHHe.
[Tomryuennble maHHble MOTYT OBITH HCIOJH30BAHBI
MIPU CO3/IaHUN THATHOCTHYECKUX MaHeTel s OTleHKH
pucka passutist ¢GpubdpPo3a u IpH MONCKe HOBBIX MUIIIE-
Heit s Tepanuy Gpuéposa.

MaTepI/IaJIbI H METO/AbI

B uccnenoBanue Bkioueno 107 pereii-perunuen-
ToB medenn (45 ManbunmkoB, 62 [eBOYKM) BO3pacTe
or 3 no 73 mec. (Mmegmana — 8 mec.). KonrpompHas
rpynmna cocrosiia u3 199 spoposbix aui (78 MyskuuH,
121 sxenmuna) B Bospacre 32,7 + 9,6 roga.

Craauio ¢pubposa mnedeHu onpeaensiin B Mopdo-
JIOTUYECKOM HCCJIEJIOBAHUM, BKJIIOYABIIEM MaKPOCKO-
MMYEeCKOe OIMCAHNEe ¥ THUCTOJOTMYECKUN aHaan3 o06-
pasiioB yJaJeHHON Tepej TpaHCITaHTAllMel IMe4YeHu,
B coorBercTBun ¢ kKpurepusimu 1mkaiapl METAVIR:
crenienb FO — ¢ubpos orcyrcrsyer; crenenbp F1 —
3Be3/lYaToe pacliupeHne MOPTaabHbIX TPAKTOB 0e3 06-
pasoBaHusi cenT; crernenb F2 — pacimpenue 1op-
TaJIbHBIX TPAKTOB C €IUHUYHBIMU TOPTONOPTATbHBIMU

centamy; crenedb F3 — MHOroumcieHHbIE TTOPTOIIEH-
TpaJbHbBIE CeNThl 6e3 MMPPo3a; crenedb F4 — muppos.
Y Bcex pereit 6bL1 auarHocupoBaH (GpuOPO3 pasand-
HOIl cTemnieHu TsKecTn: S5 caydaeB — F1, 9 cayyaeB —
F2, 14 cnyuae — F3 u 79 cayuaeB — F4.

[TokazarumeM K TpaHCIIAHTAIMKM ObLTA TePMUHAID-
Has cra/ust 60Jie3Hell eYeHn B UCXO/Ie: aTPe3nu U THIIO-
TJTA3UH SKEeTUEBbIBO/ISIINX Ty Tell, CHHPOMA AJTasKNJLs,
6omesnn Kapou, 6osesnu bBaiiiepa u Ipyrux peaKux
3a00JI€BaHUIl TI€YE€HH, B YUCJIO KOTOPBIX BOILIN CHH-
npom Kpurnepa — Haiisipa, cungapom mpke, nedurur
anbda 1 aHTUTPUTICHHA, THPO3UHEMUS, (DYJIbMUHAHT-
HBII 1 ayTOUMMYHHBIH TelaTUT, KPUITOTeHHbIN UPPO3.
[lemorpadmueckne ¥ KJIMHUYECKUE XapPaKTEPUCTUKU
JleTeli-peluIeHTOB TIeYeHH, BKIIOYEHHBIX B MCC/Ie/10Ba-
HUe, TIpe/IcTaBIeHbl B Tabmie 1.

BkiioyeHHBIM B HccaeoBaHue JeTaM Oblla Mpo-
BeJleHAa TpaHCIVIAaHTAIMs (parMeHTa MeYyeHW OT KU-
BOTO POJICTBEHHOTIO JOHOpa. PelnunueHTtsl HoJydyasn
JIByX- WM TPEXKOMIIOHEHTHYI0 WMMYHOCYIIPECCUB-
HYIO Tepaluio, B COCTaB KOTOPOH BXOJAWJIM TaKPOJIH-
MyC, KOPTUKOCTepOou bl U Mukodenomarsl. [lianoBoe
o6cJieloBaHne W JiedeHHe IalMeHTOB IIPOBOIUJIOCH
B COOTBETCTBUU C KJIMHUYECKUMHU PEKOMEHIAIMSIME
Poccuiickoro  TpaHCILIAHTOJIOTMYECKOTO  OO6IIECTBA
n mpoTokosamMu lleHTpa TPaHCIIAHTOMIOTHU W UCKYC-
CTBEHHBIX opraHoB uM. akazemuka B.U. Illymakosa.

lF'enomuyto /IHK Boiaensim u3 mepudepudeckoit
KPOBH C TIOMOIIbI0 KoMMepueckoro Ha6opa QIAamp
DNA Blood Mini Kit ma aBTOMaTHYeCKOM aHasM3a-
tope QIAcube™ (Qiagen, Tepmanusi) coriacHo mpo-
TOKOJIaM TipousBouTeneii. [lomuMopdHbie BapuaHTbI
rs1800469, rs1800470, rs1800471 rena TGFBT Te-
CTHPOBAJIM METOJIOM TIOJIMMEPA3HOI TEHOM peakiinu
B pEXXUME PeaJbHOTO BPEMEHHM C IOMOIIbIO 30H/OB
TagMan (Applied Biosystems, CIITA) na ammmdu-
karope CFX96™ (Bio-Rad, CIIIA) B cooTBeTcTBHI
C WHCTPYKIIMEN TTPOM3BONUTES.

Crarucruyeckue pacyeTbl I[POBOAMJIN C  IOMO-
mpio nporpammbl Microsoft Excel (Microsoft Corp.,
CIIIA). AmHanus 4YacTOT pachpeeeHus TeHOTHIIOB
nccaenoanabix OHII, nx ramrotnmnos m oleHKy He-
pasrHoBecrHoro cuemnennst (Linkage Disequilibrium,
LD) mposoammm ¢ moMompio mporpaMMbl SNPstats

Ta6auua 1. XapakrepucTuka IMalieHTOB, BKIOYEHHBIX B UCCAEI0BAHIE
Table 1. Characteristics of patients included in the study

Ilapamerp / Parameter

3uauvenue / Value

KousmvectBo manmentos, n / Number of patients, n

107

Bospacr, mec., Me (Q,;; Q,.) / Age, months, Me (Q,;; Q,.)

8 (3-73)

[Ton, mysxckoii/xenckuit, n (%) / Gender, male/ female, n (%)

45 (42 %) / 62 (58 %)

3a6onesanus, n (%) / Pathologies, n (%)
Arpe3sust xemueBbIBOAIINX TyTeil / Biliary atresia

Cungpom Kapomn / Caroli syndrome
Cungpom Anaxkumnst / Alagille syndrome
Bousesup Baitnepa / Byler disease
Hpyrue / Other

Tunoniasust skesdeBbiBoAsIMX ytei / Hypoplasia of the biliary tract

—_
[

~AuNNNa
TR RS AT B

AN A A

— O 00 00 0o

(o)}
o2 % 5% % 5% 50
NDA A A AN

—_
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[11]. [lnga moaTBepskaeHUs HE3aBUCUMOIO paciipejie-
JIEHWST ajitesiell u3ydaeMbIX MOJUMOpP(U3MOB OIEHU-
BaJIM UX COOTBETCTBUE 3aKoHYy Xapju — Baiin6epra.
[l cpaBHEHUWSI YacTOT TEHOTUIIOB WJIM OTHEJbHDIX
ajyiesiell B Pa3iMYHBIX TPYIIIAX HCIOJb30BAIU KpHU-
tepuii ¥? [lupcona. /I KoJM4eCTBEHHOTO TpEICTaB-
JIEHUsI CUJIbl BJIUSIHUSI BO3MOKHOT'O I'€HOTHIIA HA IMPH-
3HAK PaCCYUTBIBAINCH OTHomenus mancos (OII)
u ux 95%-Hple qoBepurenbHbie nHTEpBAIbI (95% ).
[l OTleHKW HepaBHOBECHS 1O CIIENJIEHUI0 PACCUUTDI-
Basmm D craructuky u koadpduiment koppessiuu r.
Kpurnueckoe 3HavueHue YpOBHS 3HAUUMOCTH TIPUHU-
Masin paBubiM 0,05.

[TpoTokoJ HACTOSIIEro uccae0BaHus ObLT 006PEH
JIOKQJIbHBIM 3THYecKuM KomureToM IleHTpa TpaHc-
MJTAHTOJIOTUN W WCKYCCTBEHHBIX OPTaHOB UM. aKajie-
muka B.M. [lymakosa. [ag yyactus B uccaeoBaHuN
HAIMEeHTbl MJIN WX ONEKYHbBI MOJITICAJIN THCbMEHHOE
nH(GOPMIPOBAHHOE COTJIACKE, KOTOPOE XPAHUTCS B UX
uctopuu GOJIE3HHU.

Pe3yibTaThl

Pesyaprarer renorunmpoBanust [JJHK BrioueHHDBIX
B uccienoBanue jereit ¢ ¢puOpPO30OM IeveHu u 3/10po-
BBIX JIUI] HA HAJUYUE TPeX MOJUMOPGHBIX BAPUAHTOB
rena TGFB1 (rs1800469, rs1800470 u rs1800471)
MPEJICTABIEHbI B BU/IE YaCTOTHI BCTPEUAEMOCTH Pa3-
JIMYHBIX T€HOTHUIIOB U ajeseil Ha pucyHke 1.

JloctoBepHble pa3yMuusi BbISIBJIEHbI B paciipe/iesie-
Hun rerotunos rs1800470 y nereit ¢ pubpo3oM neyeHn
1 3n0posbix Jmi (puc. 1B): x> = 9,4778; p = 0,0236.
Y nereii ¢ ¢ubposom neuenn B 1,6 pasa pexe, uem
Y 3/I0POBBIX BCTPEYAJICS] TeTepPO3UroTHbIH renotun AG
(p = 0,0024). CpaBHuTeIbHBI aHAIN3 YACTOT BCTPE-
YaeMOCTH TEHOTHIOB ¥ ajieneir nByx apyrux OHIT —
rs1800469 (puc. 1A) u rs1800471 (puc. 1B) — ne 1o-
Ka3aJl 3HAYNMBIX PasJIMuMii B UCCIEIOBAHHBIX TPYIIIAX.

AHaim3 Ha PaBHOBECHOE PACIpe/le/ieHUe YacToT
U3YYEHHBIX TEHOTHIIOB B COOTBETCTBUU C 3aKOHOM
Xapau — Baiin6Gepra npejcrabien B Tabuuiie 2.

Y nereit ¢ pubposom nevenn pacnpezpenenne OHII
rs1800470 ne coorBeTcTBYeT paBHOBecHIO Xapam —
BaiinGepra: ? 13,7673; p = 0,00026. Bo Bcex
OCTAJIbHBIX CAyYasax y Jereii ¢ pubépo3oM n'y 3/10pOBbIX

st pacnpesenenue tpex uccaegaoanubix OHIT coot-
BETCTBOBAJIO 3akoHy Xapan — BaiinGepra.

[IpoBesien cpaBHUTEIbHBIN aHAINU3 paclpeecHus
YacTOT TEHOTUTIOB W ajuiesiell y gereii ¢ ¢pubpozom
nedenn u 3p0poBbix Juil Tpex OHII B passmunbix
MO/JIE/IIX B3aUMOJICHCTBUS AJIIEJIbHBIX TE€HOB: KOJO-
MUHAHTHOH, JAOMUHAHTHOM, PEIeCCUBHON M CBEPXJ0-
MUHAHTHOH. [[JIg Ka)KI0i MOAETN pacCYNTaHbl OTHO-
HIeHUE IIaHCOB M BEJWYMHA OHIMOKU BCTPETUTD TOT
WM WHOI TE€HOTUN B Tpytme jereit ¢ ¢pubposoM re-
YeHH B CPaBHEHUH CO 340poBbIMU juiiamu (Tabi. 3).

[locToBepHble pazanuns OOGHAPYKEHBI B pacipe-
nesiennn resotunnos OHII rs1800470 B komoMuHaHT-
woit (OIIT = 0,49; 95% [AU: 0,29—0,84; p = 0,0088)
u ceepxgomunantaoin (OI = 0,47; 95% AW: 0,28—
0,77, p = 0,0024) mogensx. IlpencraBieHHbni pe-
3yJIbTAT TIOKA3BIBAET, YTO B O6EMX MOJEJSIX reTepo3u-
rotHbIll TeHOTUTT AG 3HAUNUTENBHO PEKe BCTPEYAeTCs
npu Hubpose meveHn U MONKET SBASTHCS MPOTEKTHB-
HbIM (hpakTOpoM. Bo Bcex OCTATBHBIX CIydasx 3Ha-
YIMBIX Pa3n4Mii B PACIpeeSIeHUN YacTOT TeHeThde-
CKMX BapuUaHTOB y JieTell ¢ (GubPO30M U 30POBDHIX
JIUI] B 3aBUCHMOCTH OT MOJIEJIW B3aUMOJCHCTBUS aJl-
JIEJTHHBIX TEHOB HE BBISIBJICHO.

Nccnemyemble noauMopdu3Mbl JIOKAIM30BaHbl B OJ1-
HOM TeHe W Ha OJHOW XPOMOCOME, YTO TIOBBIIIAECT Be-
POSITHOCTD CIIEIJIEHHOTO HACJe0BaHMsT OJIM3IEKAIIX
JIOKyCOB. Pe3ysbraT aHasm3a HEpPaBHOBECHUS IO CIIETLIEe-
Huto (COBMECTHOTO HACJEI0BAHUS JIOKYCOB U (POPMUPO-
BaHWS TaIJIOTUTIOR) TIPE/ICTABJIEH B Tabsmie 4.

[Tosmydyennblil pe3yabTaT 0KUJaeMO BBISIBUJI CTaTH-
CTHYECKW 3HAYMMOE CIIETIIEHNEe MEXK/y BCEMU U3y4eH-
HbIMU BapuanTtamu. Haubosbiiee clieriemie xapak-
tepHO st apel rs1800469 — rs1800470.

B o6crenoBannbix rpymmnax jgereir ¢ $GuGposom
W 370POBBIX JHI HaGTIOAANTOCH MATh OCHOBHBIX (ua-
crora BcTpedaeMoct — OGojee 1 %) coderanuii us-
yuernbix OHII. B ra6mmie 5 mpeacraBieHbl HabJTo-
JlaeMble TaIJIOTUIbI B IMOPSJAKE CHUXXEHHMST YacTOTbI
BCTPEYAEMOCTH, CAMU YACTOTBI JIJISI PA3JIUYHBIX I'PYIII,
OII meskay manmeHTaMu M 3J0POBBIMH, a TaKXKe Be-
JuurHa omuoKu st paccuntannoro OIII.

Cratucruvecku suaynMbie passimuust (p < 0,05)
BbISIBJIEHBI JIjis1 TariotuioB Ne 3 u 4, KOTopbie HaGJIIO-
JlJINCh vaie y jeteir ¢ pubpo3oM, 4eM y 3J0POBBIX

Tabauua 2. CoorBerctBue 3akony Xapaum — BaitnGepra pacnpenenenus noiumopdusma TGFBT

y zeteii ¢ Gpu6PO30M TIeYeHH U 3/JOPOBBIX JIHUI]

Table 2. Compliance with the Hardy — Weinberg law of the distribution of TGFBT1 polymorphism
in children with liver fibrosis and healthy individuals

OaHonykJaeoTuanbIiH nosumMopduam / Single nucleotide polymorphism
Ipymmsr rs1800469 rs1800470 rs1800471
Groups . . .
X p P pr % P
[letn ¢ pubposom
Children with fibrosis 1,7648 0,23 13,7673 0,00026* 0,1236 1
31opoBbIe JINIA
Healthy individuals 0,4246 0,64 0,0075 1 0,0837 1

Hpumeuanue: *— p < 0,05 (ne coomeemcmsyem saxony Xapou — Baunbepza).
Note: *— p < 0.05 (does not comply with the Hardy — Weinberg law).
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Pucynox 1. Yacrorbr Berpedaemoctu renortunoB u amneieil OHIT rena TGFB1 — 1s1800469 (A), rs1800470 (B)
u 11800471 (B) — y zereii ¢ ¢pubposom nedeHn 1 310poBbix Juil (¥ — p < 0,03)

Figure 1. Frequency of occurrence of genotypes and alleles of the TGFB1 gene SNPs — rs1800469 (A), rs1800470 (b)
and rs1800471 (B) — in children with liver fibrosis and healthy individuals (* — p < 0.05)
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Tabauua 3. Pacupenenenne nomumopbusma TGFBT y gereit ¢ GpuOpo30M MedeHn U 30POBBIX JIUI]
B Pa3HBIX MOJEISIX

Table 3. Distribution of TGFB1 polymorphism in children with liver fibrosis and healthy individuals
in different models

OHII / Mozaean Yacrora, %
SNELMOAL | Tenomm e e | OIS M |
rs1800469 Genotype Children Healthy | OR(95% CI)
with fibrosis individuals
GG 38,3 40,4 1,00
KOﬂOMZIIHaH.THa" AG 421 48 0,92 (0,55—1,55) 0,17
codominant
AA 19,6 11,6 1,78 (0,88—3,59)
JOMUHAHTHAST GG 38,3 40,4 1,00 0.72
dominant AG-AA 61,7 59,6 1,09 (0,67—1,77) ’
pertccensnaz | _GG-AG 80,4 88.4 1,00 0.062
recessive AA 19,6 11,6 1,86 (0,97—3,54) ’
ceepxpomunantias | GG-AA 57,9 52,0 1,00 0.32
superdominant AG 42,1 48,0 0,79 (0,49—1,26) ’
rs1800470
AA 50,0 39,4 1,00
KOAOMUHAHTHA AG 29,2 47,0 0,49 (0,29—0,84) 0,0088*
codominant
GG 20,8 13,6 1,20 (0,62—2,33)
Cianann] DA 50,0 39,4 1,00 0.076
dominant AG-GG 50,0 60,6 0,65 (0,40—1,05) ’
pelieccuBHast AA-AG 79,2 86,4 1,00 011
recessive GG 20,8 13,6 1,66 (0,89—3,09) ’
ceepxpomunantHas | AA-GG 70,8 53,0 1,00 0.0024*
superdominant AG 29,2 47,0 0,47 (0,28—0,77) ’
rs1800471
KOJIOMHUHAHTHAST CC 93,4 96,0 1,00 0.33
codominant CG 6,6 4,0 1,69 (0,59—4,79) ’

Hpumeuanue: OHII — odnonyxreomudnviii norumoppusm; OII (95% JIH) — omnowenue wancos (95 % -nviii dogepumev-
nowi unmepean); * — p < 0,05.
Note: SNP — single nucleotide polymorphism; OR (95% CI) — odds ratio (95% confidence interval); * — p < 0.05.

Tabauua 4. Cratuctuyeckasi olleHKa HEPABHOBECHS TI0 CIIEIJIEHUIO JIJIsl TIap MOoJUMOP(HbIX BapUaH-
toB rena TGFB1

Table 4. Statistical assessment of linkage disequilibrium for pairs of polymorphic variants of the
TGFBT1 gene

Hapbi oaHOHYKI€OTHAHBIX noanmpp(bnsngon D , »
Single nucleotide polymorphism pairs
rs1800469 — rs1800470 0,1448 0,6191 0*
rs1800469 — rs1800471 —0,0113 —0,1355 0,0001*
rs1800470 — rs1800471 0,0089 0,1066 0,002*

IIpumeuanue: * — p < 0,05.
Note: * — p < 0.05.

mary (taba. 5). Tammorun Ne 3 (A-A-C) Berpeuan- jgereit ¢ pu6posom u 92,6 % 310pOBBIX JIHIL, PasInuns
cay 23,7 % nmereit ¢ ¢ubposom, uto B 6,03 pasa Ke BO BCTPEUAEMOCTH KayKJOr0 u3 ramiotunoB Ne 1,
yaiie, 4eM y 3/I0POBBIX JIUIL (p < 0,0001). Tanotun 2 Win 5 B OTAEABHOCTH He JOCTUTAIN CTATHCTHIECKOMN
Ne 4 (G-G-C) Berpevasicst y 18,5 % nereii ¢ pubpo- 3HAUMMOCTH.
3oM, B 3,71 pasa wame, 4yeM B TpyIe 3/10POBBIX
(p = 0,0001). Cymmapso, ramioruinsl Ne 3 u 4 BCTpe-
vasmch noutn y noiosunnst (42,2 %) nereit ¢ ¢pubpo-
30M U JiHlb y 7,4 % 310POBbBIX JIWII. [Tonumopdusm TGFBY, reHa oaHOTO U3 KJIO-
HawuGoaee uacrpie rammorunsl — No 1 u 2 (G-A-C ueBbIX TpoUOPOreHHBIX ITMTOKMHOB, MOKET BHO-
n A-G-C) B uesoM ObLaM TIpeAcTaBieHbl y 57,8 %  cuTb 3HauMMbIA BKJIag B pasButue Gpulposa, OJHAKO

Oocy:kaenne

100 Poc ypH racTposuTepoJ rematon koaonpokros 2025; 35(2) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(2)



www.gastro-j.ru

Opurunanbhbie nccregoBanust,/ Original articles

Tabauua 5. Yactorsr BectpedaemocTn ramtotunoB reda TGFB1 y gerteit ¢ Gubpo3oM medeHn u 3/10-

POBBIX JIMI]

Table 5. Frequency of occurrence of TGFB1 gene haplotypes in children with liver fibrosis

and healthy individuals

Hyxieorua B moo:keHIn Yacrora BcTpeyaeMoOCTH
Nucleotide in position Frequency of occurrence
No Jetn Ol (95% AN)
3aopoBbie JHIa P
No. | 1800469 | rs1800470 | rs1800471 | Beero | ¢ ¢uGpozom Healthy O (2556 EH)
Total Children individual
with fibrosis | 'MCTOICUAS
1 G A C 0,5268 0,3984 0,5885 1,00
0,93
2 A G C 0,2724 0,146 0,3174 (0.60-1,46) 0,77
6,03 o
3 A A C 0,1006 0,2372 0,0372 (3,06--11,89) < 0,0001
4 G G C 0,0756 0,185 0,0369 3,71 (1,4-7,08) | 0,0001*
2,14
5) G G G 0,0185 0,004 0,0175 (0.62-7.45) 0,23

Ipumeuanue: * — p < 0,05.
Note: * — p < 0.05.

y zeteil ¢ puOpPO30M TeYeHH B MCXOJI€ BPOMKIEHHDIX
MaTOJOTUN TIeYeHW eTO pOJb He uccjaeqoBana. B Ha-
cTostieit paboTe TMOKa3aHo, 4To y JeTeil ¢ Bepuduiiu-
POBaHHBIM (DUOPO30OM TEUEHN YACTOTA BCTPEYAEMOCTH
nosimMopdHbIX BapuaHToB reHa TGFB1 3naunTenbHO
OTJINYAETCS OT TAKOBOTO Yy 3/I0OPOBBIX JIUI[, YTO TIO-
3BOJISIET TIPE/IIOJIAraTh TOBBINIEHHBI PUCK PAa3BUTUS
(pubpo3sa medeHN y M ¢ TAKIM TEHOTUIIOM.

[Toryyennbie B Hamieil pa6oTe 4acTOTbl BCTpevae-
moctu OHII rs1800469, rs1800470 u rs1800471 rena
TGFB1 y 310pOBbIX JIHI[ COIJIacyIOTCSI C JAHHBIMU
poccuiickux aBropos u Gazer NCBI (6aza 6norexmo-
norudeckoii ungopmauuu CIIIA) ansa esponeiickoit
nomyssaiun [12—14].

AHaM3 4acToT BCTPEYAEMOCTH TpeX HauboJee 3Ha-
ynmpix OHII rena TGFB1 y gereit ¢ ¢pu6posom meue-
HU 1ToKasaJi, uto pacupenenenue rs1800470 orsmnuaer-
€S OT TAaKOBOTO Y 3/I0POBBIX JIIOJIENl U HE COOTBETCTBYET
paBHoBecuio Xapau — Baitn6epra. HepaBHoBecHoe
pacripejiejieHne TEHOTUIOB MOKET ObITh BaKHBIM
MoKazarejeM MEeJMIIMHCKON 3HAYUMOCTH HM3y4aeMo-
ro Jokyca. Y pgereil ¢ ¢pu6posom meuenn B 1,6 pasa
pexe, 4eM B TI'pYIIe 3J0POBBIX JIUI| BCTPEYAJICS TeTe-
posurotHbrii reHotun A/G, KOTOPbIA B KOJIOMHHAHT-
HOI U CBEPX/IOMUHAHTHOH MOJENSAX B3auMOeHCTBUSI
TEHOB MOJKET CJIYXKUTH IMPOTEKTUBHBIM OT (ubposa
daxropom. Ciepyer oTMETHTb, YTO B Halllell TpeJibl-
nymieit pabote aHaaW3 pacrpejieseHus MoJuMopdus-
Mma 11800470 y 225 nereit B TepMHHAIBHOW CTa U
[I€YeHOYHON HEeJ0CTATOYHOCTH He BBISIBUJI JIOCTOBEP-
HBIX OTJUYMI OT 3/[0POBOTO KOHTPOJII, UYTO MOKHO
O0DBSICHUTD OTCyTCTBUEM (ubOpo3a TeYeHn y YacTh pe-
[UITUEHTOB, TTOKA3aHNEM K TPAHCILJIAHTAIUU KOTOPbBIX
B uucje npounx ObLIU Pa3jiuyHble TelaTUuThl U MeTa-
6oamyeckue 3aboneBanns mnedenu [10].

TGF-B1 saBasgercs BUTATBHBIM OGeIKOM M y4a-
CTBYET B PETYJISIIMM MHOTUX KJIOYEBBIX KJETOYHBIX
MPOIECCOB, TOITOMY 3HAYUTEJNbHbIE HAPYIIEHUS €ro

(yHKIUIT MOTYT OBITH HECOBMECTHMBI C JKU3HBIO [15].
Ecnu ofuHOYHbBIE OJHOHYKJIEOTH/HBIE 3aMEHBI MOTYT
caa6o BausATh Ha (QYHKIMIO GeKa, TO coyeTaHue He-
CKOJIBKUX 3aMeH MOJKET y:Ke UMeThb KJIMHUYeCKoe Mpo-
SBJIEHHE. JTO IMOJIOKEHNE TOATBEPIKIAETCS aHATU30M
ramotunos nccaenoBamHbIx OHII, KoTOPBIiT BBIABII
3HAYNTEJNBHO OOJIBIINE PA3INIMs y aereil ¢ pubpo3om
U 3/IOPOBBIMU JINI[AMU B pacipejieJIeHnn TalJIOTUIIOB,
yem B cayyae ogHoro OHII rs1800470.

UccnemoBarnbie  OTMMOP(GU3MBI  JIOKAIN30BAHDBI
B OMHOM TeHe, U OXKHIaeMO ObLIO BBLISBJIEHO HEPaB-
HOBecHe 10 clerieHnio Mex gy Bcemn nmapamun OHII
rs1800469, rs1800470 u rs1800471.

B 1esioM, B mccieoBaHHON TpyIie HAGIIOAATOCH
IISITb  OCHOBHBIX BapHUaHTOB TallJIOTUIIOB, BCTpeyae-
MOCTD JIBYX M3 KOTOPBIX Oblla 3HAuMTEeabHO vamie (or
3,7 no 6 pas) y pgereil ¢ Gpu6posoM, 4eM y 340PO-
BBIX Juil. bosee peakue ramnorumst A-A-C n G-G-C
BCTPEYAJIMCh TOJBKO y 7 % 3[0POBBIX JIUIl Uy 6GoJjiee
yeMm 40 % pereit ¢ GUGPO30M, UTO MOXKET CBH/IETEJb-
CTBOBATb O MPEAPACIIOJIOKEHHOCTH K pa3BuTuio Qu-
6po3a TedyeHHW y obsajaTesieill JaHHBIX TaIlIOTUIIOB.
Wnrepecno, uro oba ramoTuiia HecyT B ceGe OJUH
MUHOPHbBINA aJijiejib B TEPBOM WM BTOPOM IOJIOXKe-
HUM M JIBa OCHOBHBIX aJijiesisi. MOKHO MPEeANOJIOKHUTD,
YTO MUHOPHBI BapmaHT B mosoxennn rs1800469
nmu 11800470 B coueranuu ¢ ABYMSI OCHOBHBIMU MO-
JKeT Hapymarb (PyHKIUIO TpOodUOPOTeHHOTO TUTOKU-
Ha U mpepacroaraTh K pazputuio ¢pubposa. B 1o xe
BpeMsl TaIUIOTUN C JIBYMS MUHODHBIMHU aJIeIsiMU
(A-G-C) 6bL1 BTOPBIM 10 PACIIPOCTPAHEHHOCTH, KOTO-
pas JOCTOBEPHO He pas3invanach y feTeii ¢ pu6po3om
1 30POBBIX JIUII.

Caesryer OTMETUTD, YTO YacTOTA BCTPEYAEMOCTH Ham-
6ojiee  PACHPOCTPAHEHHOTO TAILIOTHIIA, COAEPIKAIIErO
Bee Tpu ocHoBHBIX aynens (G-A-C), y 310pOBBIX JnIl
B HCCJIEJIOBAHHON BBHIOOPKE cocTaBisiiia okomo 60 %
U COBIAJIATA C IAHHBIMI PYTUX aBTopoB [12, 16, 17].
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TakuM o6pa3oM, TOydYeHHbIE HAMU JIAHHBIE TI0-
Ka3bIBAIOT [IOCTOBEPHBIE PA3JWYMs B 4acTOTe BCTpe-
yaemoctn mosmmopdusma rena TGFB! 'y pgereil
¢ GUOPO30M ¥ 3/J0POBBIX JIHII, YTO CBUIECTEIHCTBYET
0 BO3MOKHOW CBSI3M MOJUMOP(MHBIX BAPUAHTOB TEHA
TGFB1 c puckoM pazsutusi Gpubpo3a medeHn y JeTeil.
Jlpyrux wucciesioBaHuil reHeTUYeCKOTO MOJUMOPDU3-
Mma reda TGFB1 y pereii pannero Bozpacta ¢ ¢Gpubpo-
30M II€YeHU B POCCHUIICKOW WM B JPYTOi TOMyJdIUN
JI0 HACTOSIIIIETO BPEMEHU He OIyOJUKOBAHO.

Y B3poCbIX MAIMEHTOB POJIb MOaUMOpdu3Ma rena
TGFB! B passutun $Hubpo3a TeYeHH MCCIe[oBaHa
B HECKOJIbKUX paboTax, O/IHAKO Pe3yJbTaTbl HE BCET-
Jla oiHo3Haunbl [ 18], 4To, Kak moJaraioT aBTOpbl, MO-
JKeT ObITb CBSI3AHO C ITHUYECKUM TIPOMCXOKICHIEM
nCCaelyeMbIX TaIMeHTOB. B eBpomeicKoi Tomyis-
MU BBISIBJIEHBI aCCONMAINN MeKIy (HUOPO30M Teue-
Hu 1 nosmmopduamom rena TGFB1, Torja Kak B psjie
A3MATCKUX TOMYJSINN Takol CBsI3M He OOHAPYKEHO.
Kpowme Toro, nokazano, uro nommmopusm TGFB1 mMo-
JKET UTPaTh ONPEIeJIEHHYIO0 POJIb B PA3BUTHH MUOKAP/IU-
ampHoro (hrbpo3a u nHdapkra Muokapaa [13, 19].

[Taroornueckre COCTOSTHUSI 4YaCTO  HAXOJATCS
MoJT BJAMSHUEM GOJBIIOTO YUCIA TEHEeTHYeCKUX (ak-
TOPOB,/ NOJTMMOP(U3MOB, KOTOpPbIe WH/IUBU/LYaJbHO
MOTYT BHOCUTH JIUNIb HEOOJBIITYI0 JOJI0 B OO
PUCK M UX 3HA4YeHHe CJIOKHO OIEHUTDL MpPU aHaIM3e
HeGOMBITX IpyH. [l MoATBEPKACHUS MOTyYeHHBIX
B paGoTe BBIBOJOB HEOOXOIUMbI HE3ABUCHMbIE WC-
CJIE/IOBAHUS CO 3HAUYUTENBHO OGOJBITUM KOJUYECTBOM
YYaCTHUKOB.

Hacrosimee nccneoBanne ABiseTcs HAOTOATENb-
HBIM, PETPOCIEKTUBHBIM ¥ BbIJ[BUTAIONIUM THUIIOTE3Y,
€ro Jn3aiiH OCHOBAaH Ha METOJIE <«CJy4ail-KOHTPOJIb».
OrpaHnyeHHOCTb BBIBOJIOB CTATbU MOKET ObITh CBSI-
3aHa C TeM, 4YTO TIPU TETEPO3UTOTHOM T'CHOTHIIE
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The Risk of Developing Liver Fibrosis

i1s Associated with Polymorphism and Rare
Haplotypes of the TGFB1 Gene in Children
with End Stage Liver Disease
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Aim: to determine the distribution of the three most significant single nucleotide polymorphisms (SNPs) of the TGFB 1
gene (rs1800469, rs1800470, rs1800471) and their haplotypes in children with liver fibrosis.

Materials and methods. The study included 107 pediatric liver recipients (45 boys, 62 girls) aged from 3 to 73
months (median — 8 months). The control group consisted of 199 healthy individuals (78 men, 121 women) aged
32.7 £ 9.6 years. During histological examination of the liver removed before transplantation, fibrosis of different se-
verity grades was diagnosed in all children in accordance with the criteria of the METAVIR scale: 5 cases — Grade F1,
9 cases — Grade F2, 14 cases — Grade F3 and 79 cases — Grade F4. The indication for liver transplantation was
end-stage liver disease: biliary atresia (n =61) and hypoplasia (n = 8), Alagille syndrome (n = 8), Caroli disease (n = 8),
Byler disease (n = 6) and other liver diseases (n = 16). SNPs were determined by real-time polymerase chain reaction
using TagMan probes in genomic DNA, isolated from peripheral blood.

Results. In children with liver fibrosis of different severity grades, the frequency distribution of the studied TGFB1
gene SNPs was: for rs1800469 — 38 % GG homozygotes, 42 % AG heterozygotes and 20 % AA homozygotes;
forrs1800470 — 50 % AA, 29 % AG, 21 % GG; for rs1800471 — 93 % CC, 7 % GC, 0 % GG. The distribution of SNPs
rs1800469 and rs1800471 corresponded to the Hardy — Weinberg equilibrium and did not differ from that in healthy
individuals. The distribution of rs1800470 in children with fibrosis, in contrast to healthy controls, did not corre-
spond to the Hardy — Weinberg law (p = 0.00026). For the studied SNPs, linkage disequilibrium was shown; five
main combinations were observed: three haplotypes, including two most common ones, were distributed, in total,
in about 55 % of children with fibrosis and 91 % of healthy individuals; these frequencies were not statistically differ-
ent in the group of patients and healthy individuals. Significant differences were detected in the distribution of two
rarer haplotypes — A-A-C and G-G-C (respectively rs1800469, rs1800470, rs1800471), which were observed more
often in patients with liver fibrosis than in healthy individuals: respectively, in 6.03 (95% CI: 3.06-11.89; p < 0.0001)
and 3.71 (95% CI: 1.94-7.08; p = 0.0001) times.

Conclusions. In children with liver fibrosis, the distribution of single nucleotide polymorphism rs1800470 and two
rare haplotypes rs1800469, rs1800470, rs1800471 of the TGFB1 gene differs significantly from that in healthy in-
dividuals. Polymorphism of rs1800470, as well as haplotypes A-A-C or G-G-C at positions rs1800469, rs1800470,
rs1800471, may predispose to the development of liver fibrosis in children with liver failure.

Keywords: congenital and hereditary liver diseases, biliary atresia and hypoplasia, pediatric liver recipients,
rs1800469, rs1800470, rs1800471
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Llenb nccnepoBaHus: ONpeaennTb pacnpenesieHe Tpex Hambosee 3Ha4YMMbIX OOHOHYKIEOTUAHbBIX MOIMMOPPU3-
MoB reHa TGFB1 (rs1800469, rs1800470, rs1800471) n nx rannoTunoB y aeten ¢ dnbpo3omM neveHu.

Martepuanbl 1 MeToabl. B vccneposaHue BktodeHo 107 peTein-peunnmeHToB neveHun (45 manb4mkoB, 62 oeBoy-
k1) B Bo3pacte ot 3 0o 73 mec. (MegmaHa — 8 mec.). KoHTposbHas rpynna coctosina na 199 3aopoBbix L, (78 Myx-
4ynH, 121 xeHwwmHa) B Bo3pacTe 32,7 + 9,6 roga. MNpu rMCTONOrM4eckoM UCCneaoBaHn yaaneHHon nepen TpaHec-
nnaHTaumen neyeHn y Bcex Aetei b1 AMarHocTMpoBaH Gnbpos pasnnyHoM CTENEHN TSXKECTU B COOTBETCTBUU
¢ kputepusamn wkanbl METAVIR: 5 cnyyaeB — cteneHb F1, 9 cnyyaeB — cteneHb F2, 14 cnydyaeB — cteneHb F3
n 79 cnyyaeB — cTeneHb F4. MNokazaHneM K TpaHcnnaHTaumm 6blna TepMyHanbHas ctagns 60ne3Hen nevyeHn B uc-
xope: atpesun (n = 61) n rmnonnasum xenyesbliBOAALWMX NyTen (n = 8), cuHapoma Anaxunns (n = 8), 6one3Hun Ka-
ponu (n = 8), 6onesHn Baiinepa (n = 6) n gpyrux 3aboneBaHunii nedeHn (n = 16). YkazaHHbIE OQHOHYKIEOTUOHbIE
noanMopduU3Mbl ONPESENSNN B BbIAENEHHON N3 nepndepmryeckon Kposu reHomHon AHK meTtogom nonmmepasHom
LLEeNHOM peakuumn B peXMME peasibHOro BPEMEHM C MOMOLLbIO 30HA0B TagMan.

PesynbraTthl. Y geteli ¢ MOPO30M NeYeHN PasnnyHoOM CTEMEHN TAXECTU pacnpeseneHne YacToT N3YYEHHbIX Ofi-
HOHYKJTIEOTUOHbLIX NoAuMopdunamoB reHa TGFB1 coctasnano: ans rs1800469 — 38 % romo3urot GG, 42 % retepo-
3urot AG n 20 % romo3surot AA; ona rs1800470 — 50 % AA, 29 % AG, 21 % GG; onars1800471 — 93 % CC, 7 % GC,
0 % GG. BctpeyaeMocTb OAHOHYKNEOTUAHbIX nonmopdunamos rs1800469 n rs1800471 cooTBeTCcTBOBaIA paBHO-
Becuto Xapau — BaiiHbepra 1 He oTnMyanachb OT TakoBOM Y 340poBbix Nuu,. Pacnpenenexve rs1800470 y neteii
¢ G1bpo30M, B OTNINYME OT 340POBLIX 1ML, HE COOTBETCTBOBAO 3aKOHY Xapan — BainHbepra (p = 0,00026). AHanus
nokasasn CLeNnIeHHOE HACef0BaHNE N3YYEHHbIX OAHOHYKNEOTUAHbBIX MOAnMopdrn3mMoB. Habnioaanocb NSt OCHOB-
HbIX COYETaHWIA: TPU ranJoTuna, B TOM YMcne ABa Hambonee 4acTblx, CyMMapHO nmenun okono 55 % peten ¢ ou-
6po3om 1 91 % 300POBbLIX NNL, — 3TN NOKa3aTENN CTATUCTUYECKN HE pas3nnyanmcb B rpynne nauneHToB 1 340p0-
BbIX L. JIOCTOBEPHbIE Pa3Nyns BbISIBNIEHbI B pacnpeaeneHnn apyx 6onee peakmx rannotmnos — A-A-C n G-G-C
(cooTBeTcTBEHHO rs1800469, rs1800470, rs1800471), koTopble y NaUMeEHTOB ¢ GMOPO30OM NeyveHn Habnoaanmcb
yalle YeM y 300POBbIX JINL: COOTBETCTBEHHO, B 6,03 (95% [AW: 3,06—11,89; p < 0,0001) n 3,71 (95% OWN: 1,94-7,08;
p =0,0001) pasa.

BbiBoAabl. Y getein ¢ G1MbOpo3om neveHn pacrnpeneneHne oaHoHykneotTuaHoro noammopduama rs1800470 n aByx
peakux rannotunos rs1800469, rs1800470, rs1800471 reHa TGFB1 3Ha4UMTENbHO OTAMYAETCHA OT TAaKOBOrO Yy 340-
poBbIx L. Monnmopdunam rs1800470, a Takke rannotunbl A-A-C nnm G-G-C B nonoxeHun rs1800469, rs1800470,
rs1800471 moryT npeapacnonaratb K pa3sutunio Grubpo3a neyeHn y aeter ¢ ne4eHoUYHOW HeA0CTaTOYHOCTbIO.
KnioyeBbie cnoBa: BpOXAEHHbIE U HACNEACTBEHHbIE OONE3HN NEYEHN, aTPEINS N FUMOMNIA3NSA XKENYEBLIBOAALLNX
nytemn, 4etTm — peumnmeHThbl nedyeHun, rs1800469, rs1800470, rs1800471

KoHdnukT MHTEepecoB: aBTopbl 3a9BNSIOT 00 OTCYTCTBUN KOHPNNKTA NHTEPECOB.

Ana untnpoBanus: Kypabekora P.M., MukyH O.E., UnpynbHukosa O.M., Mawkoea W.E., LLlesyeHko O.I1., loTbe C.B. Puck pas-
BUTUS prbpo3a nevyeHn accoummpoBaH ¢ NoMMoOpdU3MOM 1 peakumMn raniotunamu reHa TGFB1 y getein ¢ ne4eHo4yHol He-
[0CTaTOYHOCTbIO. Poccuincknin XxypHan racTpoaHTeposiornu, renatosnorum, kononpokronorun. 2025;35(2):95-104. https://doi.
org/10.22416/1382-4376-2025-35-2-95-104

Introduction

Cirrhosis, the end-stage liver fibrosis, is the cause
of over one million deaths worldwide each year [1].
Fibrosis develops in response to the damaging effects
of traumatic, toxic or infectious agents, leading to
excessive secretion and deposition of extracellular
matrix, resulting in partial or complete impairment of
tissue function. The regulation of liver fibrosis involves
various liver cells, B and T lymphocytes, proinflam-
matory and profibrogenic cytokines, one of which is
transforming growth factor-p1 (TGF-g1) [2, 3].

The content of TGF-B1 in the blood and tissues in
liver fibrosis may depend on many factors, including
genetic predisposition. The role of various variants of
the TGFBT gene in the development of liver fibrosis
is not fully understood, and in children with liver
failure it has not been practically studied [4—6].

The TGFB1 gene is characterized by significant
single nucleotide polymorphism (SNP), which may
play a certain role in the development of various pa-
thologies [5, 7]. The most significant are considered to

be three SNPs: rs1800469, rs1800470 and rs1800471.
Polymorphism rs1800469 — C(—509)T, replacement
of cytosine with thymine in the promoter region
leads to a change in binding to transcription factors;
rs1800470 — T(+869)C, substitution of thymine for
cytosine in codon 10 leads to substitution of leu-
cine for proline in the protein molecule; rs1800471 —
C(+915)G, substitution of cytosine for guanine in
codon 25 leads to substitution of arginine for proline
in the protein product. These SNPs can lead to dif-
ferent levels of expression and activity of the TGF-B1
protein in tissues [8, 9].

In our previous work, it was shown that in chil-
dren with liver failure, the distribution of haplo-
types of the three specified SNPs of the TGFBT
gene differs significantly from that in healthy in-
dividuals [10]. The etiology of liver diseases in the
studied patients included both congenital cholestatic
or metabolic diseases and acquired cirrhosis and var-
ious hepatitis. The variety of causes of liver failure

9%
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in the studied group did not allow us to assess the
contribution of TGFB1 genetic polymorphism to the
pathogenesis of liver diseases.

The aim of this study: to determine the distri-
bution of the three most significant single nucleo-
tide polymorphisms of the TGFB1 gene (rs1800469,
rs1800470, rs1800471) and their haplotypes in chil-
dren with liver failure with morphologically con-
firmed liver fibrosis.

Understanding the role of TGFB1 genetic poly-
morphism in the development of tissue fibrosis can
be of both scientific and practical importance. The
obtained data can be used to create diagnostic panels
to assess the risk of developing fibrosis and to search
for new targets for fibrosis therapy.

Materials and methods

The study included 107 pediatric liver recipi-
ents (45 boys, 62 girls) aged 3 to 73 months (me-
dian — 8 months). The control group consisted
of 199 healthy individuals (78 men, 121 women)
aged 32.7 + 9.6 years.

The stage of liver fibrosis was determined in a
morphological study, including a macroscopic de-
scription and histological analysis of samples of the
liver removed before transplantation, in accordance
with the METAVIR scale criteria: stage FO — no
fibrosis; stage F1 — stellate dilation of the portal
tracts without septa; stage F2 — dilation of the por-
tal tracts with single portoportal septa; stage F3 —
multiple portocentral septa without cirrhosis; stage
F4 — cirrhosis. All children were diagnosed with
fibrosis of varying severity: 5 cases — F1, 9 cases —
F2, 14 cases — F3 and 79 cases — F4.

The indication for transplantation was the ter-
minal stage of liver diseases in the outcome: biliary
atresia and hypoplasia, Alagille syndrome, Caroli
disease, Byler disease and other rare liver diseases,
including Crigler — Najjar syndrome, Gierke syn-
drome, alpha 1 antitrypsin deficiency, tyrosinemia,
fulminant and autoimmune hepatitis, cryptogenic cir-
rhosis. The demographic and clinical characteristics

of the pediatric liver recipients included in the study
are presented in Table 1.

The children included in the study underwent
transplantation of a liver fragment from a living relat-
ed donor. The recipients received 2- or 3-component
immunosuppressive therapy, which included tacro-
limus, corticosteroids and mycophenolates. Routine
examination and treatment of patients was carried
out in accordance with the clinical recommendations
of the Russian Transplant Society and the protocols
of the V.I. Shumakov Center for Transplantology
and Artificial Organs.

Genomic DNA was isolated from peripheral blood
using QTAamp DNA Blood Mini Kit by QIAcube™
automated analyzer (Qiagen, Germany) according to
the manufacturers’ protocols. Polymorphic variants
rs1800469, rs1800470, rs1800471 of the TGFB1 gene
were tested by real-time polymerase chain reaction
using TaqMan probes (Applied Biosystems, USA)
by CFX96™ amplifier (Bio-Rad, USA) in accordance
with the manufacturer’s instructions.

Statistical calculations were performed using
Microsoft Excel (Microsoft Corp., USA). Analysis
of the genotype distribution frequencies of the
studied SNPs, their haplotypes, and assessment of
linkage disequilibrium (LD) were performed using
the SNPstats program [11]. To confirm the inde-
pendent distribution of the alleles of the studied
polymorphisms, their compliance with the Hardy —
Weinberg law was assessed. To compare the frequen-
cies of genotypes or individual alleles in different
groups, the Pearson y? criterion was used. To quan-
titatively represent the strength of the influence of
a possible genotype on a trait, odds ratios (OR) and
their 95 % confidence intervals (95 % CI) were calcu-
lated. To assess linkage disequilibrium, D statistics
and the correlation coefficient r were calculated. The
critical value of the significance level was taken to
be 0.05.

The protocol of this study was approved by the
local ethics committee of the V.I. Shumakov Center
for Transplantology and Artificial Organs. To partic-
ipate in the study, patients or their guardians signed

Table 1. Characteristics of patients included in the study
Tabauua 1. XapakrepucTuKa MAIlMEHTOB, BKIIOYEHHBIX B UCCIIEI0BAHIE

Parameter / ITapamemp

Value / 3nauenue

Number of patients, n / Koauwecmeo nayuenmos, n

107

Age, months, Me (Q,; Q,,) / Bospacm, mnec., Me (Q,; Q,.)

8 (3-73)

Gender, male/female, n (%) / Ilox, myxcxou/ xencxuti, n (%)

45 (42 %) / 62 (58 %)

Pathologies, n (%) / 3a6oresanus, n (%)
Biliary atresia / Ampesus xenuesvisodswux nyme

Caroli syndrome / Cundpom Kapoau
Alagille syndrome / Cunopom Araxunis
Byler disease /' bozesnv baiinepa

Other / /JIpyzue

Hypoplasia of the biliary tract / I'unonaasus xenuesvieodsuux nymeu

—_
U1

303000000m
AN A
(SN NG Y, JV RN |
BRSNS N
NAS A AN
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a written informed consent, which is stored in their
medical record.

Results

The results of DNA genotyping of children
with liver fibrosis and healthy individuals includ-
ed in the study for the presence of three poly-
morphic variants of the TGFB1 gene: rs1800469,
rs1800470 and rs1800471, are presented as the
frequency of occurrence of various genotypes and
alleles in Figure 1.

Significant differences were found in the dis-
tribution of rs1800470 genotypes in children with
liver fibrosis and healthy individuals (Fig. 1B):
x> = 9.4778; p = 0.0236. In children with liver fibro-
sis, the heterozygous genotype AG was 1.6 times less
common than in healthy individuals (p = 0.0024).
Comparative analysis of the frequencies of geno-
types and alleles of two other SNPs — rs1800469
(Fig. 1A) and rs1800471 (Fig. 1C), did not show
significant differences in the studied groups.

The analysis of the equilibrium distribution of
the frequencies of the studied genotypes in accor-
dance with the Hardy — Weinberg law is present-
ed in Table 2.

In children with liver fibrosis, the distribu-
tion of SNP rs1800470 does not correspond to the
Hardy — Weinberg equilibrium: > = 13.7673;
p = 0.00026. In all other cases, in children with fi-
brosis and in healthy individuals, the distribution
of the studied SNPs corresponded to the Hardy —
Weinberg law.

A comparative analysis of the distribution of
genotype and allele frequencies in children with
liver fibrosis and healthy individuals for three
SNPs was carried out in various models of interac-
tion between allelic genes: codominant, dominant,
recessive, and superdominant. For each model,
the odds ratio and the error value for encounter-
ing a particular genotype in the group of children
with liver fibrosis compared to healthy individu-
als were calculated (Table 3).

Significant differences were found in the dis-
tribution of genotypes of SNP rs1800470 in the
codominant (OR = 0.49; 95 % CI: 0.29—0.84;
p = 0.0088) and superdominant (OR = 0.47;
95 % CI: 0.28—0.77; p = 0.0024) models. The
presented result shows that in both models the
heterozygous genotype AG is significantly less
common in liver fibrosis and can be a protective
factor. In all other cases, no significant differ-
ences in the distribution of frequencies of genet-
ic variants in children with fibrosis and healthy
individuals depending on the model of interac-
tion of allelic genes were found.

The studied polymorphisms are located in one
gene and on one chromosome, which increases the
likelihood of linked inheritance of nearby loci. The
results of the analysis of linkage disequilibrium
(linked inheritance of loci and formation of haplo-
types) are presented in Table 4.

The obtained result, as expected, revealed statis-
tically significant linkage between all studied vari-
ants. The highest linkage is characteristic of the pair
rs1800469 — rs1800470.

In the examined groups of children with fibro-
sis and healthy individuals, five main (frequency
of occurrence — more than 1 %) combinations of
the studied SNPs were observed. Table 5 presents
the observed haplotypes in order of decreasing fre-
quency of occurrence, the frequencies themselves
for different groups, OR between patients and
healthy individuals, as well as the error value for
the calculated OR.

Statistically significant differences (p < 0.05)
were found for haplotypes No. 3 and 4, which were
observed more often in children with fibrosis than
in healthy individuals (Table 5). Haplotype No. 3
(A-A-C) was found in 23.7 % of children with fibro-
sis, which is 6.03 times more often than in healthy
individuals (p < 0.0001). Haplotype No. 4 (G-G-C)
was found in 18.5 % of children with fibrosis, 3.71
times more often than in the group of healthy in-
dividuals (p = 0.0001). In total, haplotypes No.
3 and 4 were found in almost half (42.2 %) of

Table 2. Compliance with the Hardy — Weinberg law of the distribution of TGFB7 polymorphism
in children with liver fibrosis and healthy individuals
Tabauua 2. CoorsercrtBue 3akony Xapau — BaiinGepra pacnpenenenus nonumopdusma TGFBT

y zeteit ¢ Gpu6PO30M TIeYeHH U 3/OPOBBIX JIHUI]

Single nucleotide polymorphism / Odnonyx.aeomudnsiii noaumopusm
Groups rs1800469 rs1800470 rs1800471
I'pynnot 3 z 2
X 14 X P X 14
Clillghen wildn foress | g 7 0.23 13.7673 | 0.00026* 0.1236 1
Jemu ¢ pubposon
Eloalliliny fwdiviciels 0.4246 0.64 0.0075 i 0.0837 1
3doposvle auya

Note: *— p < 0.05 (does not comply with the Hardy — Weinberg law).
Hpumeuanue: *— p < 0,05 (ne coomeemcmsyem saxony Xapou — Baiinbepea).
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Figure 1. Frequency of occurrence of genotypes and alleles of the TGFB1 gene SNPs — rs1800469 (A), rs1800470 (B)
and rs1800471 (C) — in children with liver fibrosis and healthy individuals (* — p < 0.05)

Pucynox 1. Yacrorsr Berpedaemoctn renortunos u amneneii OHIT rena TGFB1 — 151800469 (A), rs1800470 (B)
u 151800471 (C) — y mereii ¢ ¢pubposom medenn u 310poBbix i (¥ — p < 0,05)
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Table 3. Distribution of TGFBT polymorphism in children with liver fibrosis and healthy individuals

in different models

Tab6auua 3. Pacupenenenne momumopbusma TGFBT y gereit ¢ GpuOpo30M MedeHn U 30POBBIX JIUI]

B pa3HbIX MOJEJIAX

SNP / Model Frequency, %
OHII / Modeas Genotype Childr:[ﬂacmoma, %Health OR (95% CI) )
rs1800469 Tenomun with fibrosis individu;}l’ls OII (95% AH)
Hemu c pubposom | 30opoevie auua
. GG 38.3 40.4 1.00
5 Sodominant 7 42.1 48 0.92 (0.55-1.55) 0.17
KOOOMUHAHMHAS
AA 19.6 11.6 1.78 (0.88—3.59)
dominant GG 38.3 40.4 1.00 0.72
doMuHanmmnas AG-AA 61.7 59.6 1.09 (0.67—1.77) )
recessive GG-AG 80.4 88.4 1.00 0.062
peyeccuenas AA 19.6 11.6 1.86 (0.97—3.54) )
Superdominant GG-AA 57.9 52.0 1.00 0.32
ceepxdomunanmmuas AG 421 48.0 0.79 (0.49—1.26) )
rs1800470
. AA 50.0 39.4 1.00
ool AG 29.2 47.0 0.49 (0.29—0.84) | 0.0088*
KOOOMUHAHMHAS
GG 20.8 13.6 1.20 (0.62—2.33)
dominant AA 50.0 39.4 1.00 0.076
doMuHanHmnas AG-GG 50.0 60.6 0.65 (0.40—1.05) )
recessive|  AAAG 79.2 86.4 1.00 011
peueccusnas GG 20.8 13.6 1.66 (0.89—3.09) '
superdominant AA-GG 70.8 53.0 1.00 0.0024%
c6eprooOMUnANMHAsL AG 29.2 47.0 0.47 (0.28—0.77) ]
rs1800471
codominant CcC 93.4 96.0 1.00 0.33
KOOOMUHAHMHASL CG 6.6 4.0 1.69 (0.59—4.79) )

Note: SNP — single nucleotide polymorphism; OR (95% CI) — odds ratio (95% confidence interval); * — p < 0.05.
Hpumeuanue: OHII — odnonyxreomudnviii norumoppusm; OII (95% JH) — omnowenue wancos (95 % -nviii dogepumev-

nowi unmepean); * — p < 0,05.

Tabauua 4. Cratuctuyeckasi olleHKa HEPABHOBECHS IO CIEIJIEHUIO JIJIst TIap MOoJuMOP(HbIX BapUaH-

toB rena TGFB1

Table 4. Statistical assessment of linkage disequilibrium for pairs of polymorphic variants of the

TGFBT gene
Single nucleotide polymorphism pairs D ,
Hapvt 00HOHYKICOMUOHBIX NOAUMOPPUIMOE p

rs1800469 — rs1800470 0.1448 0.6191 0*
rs1800469 — rs1800471 —0.0113 —0.1355 0.0001*
rs1800470 — rs1800471 0.0089 0.1066 0.002*

Note: * — p < 0.05.

IIpumeuanue: * — p < 0,05.

Discussion

children with fibrosis and only in 7.4 % of healthy
individuals.

The most frequent haplotypes — No. 1 and 2
(G-A-C and A-G-C) — were generally present in
57.8 % of children with fibrosis and 92.6 % of
healthy individuals, while differences in the oc-
currence of each of the haplotypes No. 1, No. 2
or No. 5 separately did not reach statistical sig-
nificance.

Polymorphism of TGFB1, a gene encoding one
of the key profibrogenic cytokines, can make a
significant contribution to the development of fi-
brosis; however, its role in the outcome of congen-
ital liver pathologies has not been studied in chil-
dren with liver fibrosis. In this study, we showed
that the frequency of polymorphic variants of
the TGFB1 gene in children with verified liver
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Table 5. Frequency of occurrence of TGFB1 gene haplotypes in children with liver fibrosis

and healthy individuals

Tab6auua 5. Yacrorsl BecTpevaemoctu ramioturnioB rena TGFBT y nereii ¢ ¢pubpo3oM 1reyenu u 310-

POBBIX JIMIT

Nucleotide in position Frequency of occurrence
Hyxaeomud 6 noaoxenuu Yacmoma écmpeuaemocmu
No. Children OR (95% CI)
Ry g Healthy p
N | 151800469 | rs1800470 | rs1800471 | Yotal | with fibrosis | . g Nl |OHI(95% AH)
leiean At 30dopoevte au
¢ pubposom P ua
1 G A C 0.5268 0.3984 0.5885 1.00
0.93
2 A G C 0.2724 0.146 0.3174 (0.60—1.46) 0.77
6.03 o
3 A A C 0.1006 0.2372 0.0372 (3.06-11.89) < 0.0001
4 G G C 0.0756 0.185 0.0369 3.71 (1.4—7.08) | 0.0001*
2.14
5 G G G 0.0185 0.004 0.0175 (0.62—7.45) 0.23

Note: * — p < 0.05.
IIpumeuanue: * — p < 0,05.

fibrosis differs significantly from that in healthy
individuals, suggesting an increased risk of liver
fibrosis in individuals with this genotype.

The frequencies of SNPs rs1800469, rs1800470,
and rs1800471 of the TGFB1 gene in healthy indi-
viduals obtained in our study are consistent with
the data of Russian authors and the NCBI data-
base for the European population [12—14].

Analysis of the frequencies of the three most
significant SNPs of the TGFBY gene in children
with liver fibrosis showed that the distribution of
rs1800470 differs from that in healthy individuals
and does not correspond to the Hardy — Weinberg
equilibrium. Nonequilibrium distribution of geno-
types can be an important indicator of the medical
significance of the locus under study. In children
with liver fibrosis, the heterozygous genotype A/G
was found 1.6 times less frequently than in the
group of healthy individuals, which can serve as a
protective factor against fibrosis in the codominant
and superdominant models of gene interaction. Tt
should be noted that in our previous work, analysis
of the distribution of rs1800470 polymorphism in
225 children with terminal liver failure did not re-
veal significant differences from the healthy control,
which can be explained by the absence of liver fibro-
sis in some recipients, for whom the indication for
transplantation, among others, was various hepatitis
and metabolic liver diseases [10].

TGF-B1 is a vital protein and is involved in
the regulation of many key cellular processes, so
significant impairments of its functions may be
incompatible with life [15]. While single nucleo-
tide substitutions may have little effect on protein
function, a combination of several substitutions
may already have a clinical manifestation. This
is confirmed by the analysis of haplotypes of the

studied SNPs, which revealed significantly great-
er differences in the distribution of haplotypes
in children with fibrosis and healthy individuals
than in the case of a single SNP rs1800470.

The studied polymorphisms are localized in
one gene and, as expected, linkage disequilibrium
was revealed between all pairs of SNPs rs1800469,
rs1800470 and rs1800471.

In general, five main haplotype variants were
observed in the studied group, the occurrence
of two of which was significantly more frequent
(from 3.7 to 6 times) in children with fibrosis than
in healthy individuals. Rarer haplotypes A-A-C
and G-G-C were found only in 7 % of healthy
individuals and in more than 40 % of children
with fibrosis, which may indicate a predisposition
to the development of liver fibrosis in those with
these haplotypes. Interestingly, both haplotypes
carry one minor allele in the 1st or 2nd position
and two major alleles. Tt can be assumed that the
minor variant in position rs1800469 or rs1800470
in combination with two major ones can disrupt
the function of the profibrogenic cytokine and
predispose to the development of fibrosis. At the
same time, the haplotype with two minor alleles
(A-G-C) was the second most common, which did
not differ significantly between children with fi-
brosis and healthy individuals.

It should be noted that the frequency of occur-
rence of the most common haplotype, containing all
three major alleles (G-A-C), in healthy individuals
in the studied sample was about 60 % and coincided
with the data of other authors [12, 16, 17].

Thus, our data show reliable differences in the
frequency of TGFB1 gene polymorphism in chil-
dren with fibrosis and healthy individuals, which
indicates a possible association of TGFB1 gene
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polymorphic variants with the risk of developing
liver fibrosis in children. Other studies of TGFB{
gene genetic polymorphism in young children with
liver fibrosis in the Russian or other populations
have not been published to date.

In adult patients, the role of TGFB1 gene poly-
morphism in the development of liver fibrosis has
been researched in several studies, but the results
are not always unambiguous [18], which, as the
authors believe, may be due to the ethnic origin of
the patients studied. In the European population,
associations between liver fibrosis and TGFB1
gene polymorphism have been identified, while in
a number of Asian populations such a relationship
was not found. In addition, it has been shown that
TGFBT1 polymorphism can play a certain role in
the development of myocardial fibrosis and myo-
cardial infarction [13, 19].

Pathological conditions are often influenced by
a large number of genetic factors,/polymorphisms,
which individually may contribute only a small
share to the overall risk and their significance is
difficult to assess when analyzing small groups.
Independent studies with a significantly larger
number of participants are needed to confirm the
findings of this work.

The present study is observational, retrospec-
tive and hypothesis-provoking, its design is based
on the case-control method. The limitations of the
article’s conclusions may be due to the fact that
in case of a heterozygous genotype, it is impos-
sible to unambiguously determine the haplotype
by the genotype using the PCR method due to
the diploid set of chromosomes. In such cases, an
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BcTrpeuaemocTs aareneli reHoB HLA-A/B/C/
DPB1/DQB1/DRB1 tipy ayTOUMMYHHOM T'ellaTUTE
(pe3yABTATHI OAHOILIEHTPOBOI'O UCCAEAOBAHNA)

M./I. Yanpmes'™, 10.T. Cangnep?, H.B. Bnacenko!, H.A. Boaynosa?, A.T. I'mymienko!,
A.C. Yerogapn?, A.B. Beixoanena!, E.B. Bunnunkas?, K.®. Xadusos', B.I. Akumkun'

" BYH <«Ilenmpanvivlil Hayuno-uccaedosamessckutl uncmumym anudemuonozuus> Dedepanviol cayxbvL no nadopy
6 chepe sauumol npas nompebumened u 6aazononyuus uenosexda, Mockea, Poccuickas Dedepayus

2 I'BY3 «Mockosckuil kaunuueckuti nayuno-npaxmuueckui uenmp um. A.C. Jlozunosas
[enapmamenma 3opasooxpanenus zopoda Mockevt, Mockea, Poccuiickas Dedepavus

Llenb paGoTbl: onpeaeneHve annenei reHoB HLA, accouMmMpoBaHHbIX C ayTOMMMYHHbIM renatutom (AU n nepe-
KPECTHbIM cuHApomMoM (IMC), B poCCMNCKON NONyNSaLNN.

Martepuansl u meTogbl. ViccnenosaHme Bkovano 160 B3pOCbIX NALUMEHTOB C BEPUPULMPOBAHHBIM OMArHO30M
AUT nnn MNC. KoHtponbHaa rpynna — 320 yCnoBHO 300POBbIX YHAaCTHUKOB. [ns TMNMpoBaHua annenemn reHoB HLA
knacca | n Il ncnonb3doBanu paspadoTaHHyio Hamu naHenb NGS. CTaTucTMYecknii aHanusa npoBOAUIICS C UCMOJb-
30BaHMEM kpuTepus cornacus MupcoHa y? ¢ MHOXeCcTBEHHO nonpaskoii FDR npu ncxogHom 3agaHHom p < 0,05.
[ns oueHkn annenein HLA kak NpeankTopoB 3ab0/1eBaHUs NPUMEHSIaCb MOAESb TOrMCTUYECKOWN PEFPECCUN.
Pe3ynbratbl. bouiv onpeneneHsl annenu v ranjoTurbl, 4YactoTa BCTPEYaEMOCTU KOTOPbLIX CTaTUCTUYECKU L0C-
TOBEPHO pasfnyanacb B UCCIENYEMOWN U KOHTPOJIbHOW rpynnax. B uccnemyemorn rpynne yawe BCTpevyanauch as-
nenn HLA-A*01:01:01 (O = 2,15; 95 % AOWN: 1,43-3,23), HLA-B*08:01:01 (O = 3,38; 95 % AW: 2,10-5,44),
HLA-C*07:01:01 (O = 1,90; 95 % AW: 1,30-2,78), HLA-DPB1*01:01:01 (OLW = 3,22; 95 % AOWN: 1,58-6,55),
DQB1*02:01:01 (OLL = 3,11; 95 % OW: 2,06-4,70), HLA-DRB1*03:01:01 (OLU = 3,03; 95 % AW: 2,02-4,55). YacTto-
Ta BcTpevyaemocTu annensa DQB1*03:01:01 B uccnenyemoii rpynne 6bisia HAXe, YemM B KOHTponbHon (OLL = 0,49;
95 % OW: 0,34-0,71). bbina nocTpoeHa Moaesb TOrMCTUYECKON PErPECCUM, KOTOPas XxapakTepmnaoBasacb TOHHO-
cTbto 0,688, yyBcTBUTENBLHOCTLIO 0,487, cneumduryHocTbio 0,887.

BbiBOAbI. Ha penpeseHTaTBHOWN BbIOOPKE POCCUIACKOM MOMYSLMN Obinv OnpeaeneHbl annenm U ranaoTunbl reHoB
HLA, accoummpoBaHHble ¢ AUT n T1C.

KnioueBble cnoBa: ayTOMMMYHHbIN FENATUT, YeJIOBEYECKUIA NenkouuTapHbln aHTureH, HLA | v Il knacca, annenu,
ranaotvn

KoHdnukT MHTEepecoB: aBTopbl 3asBASI0OT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ana uutuposanua: Yauoiwes M.A., Cangnep (O.I., Bnacenko H.B., bogyHoBa H.A., MmyweHnko A.T., Yerogapb A.C., Beixogue-
Ba A.B., BuHHuukas E.B., Xadpunsos K.d., AkumkuH B.T. BcTpeyaemocTs anneneii reHos HLA-A/B/C/DPB1/DQB1/DRB1 npu ayTo-
MMMYHHOM renatmute (pes3ynbratbl OOHOLLEHTPOBOIO NCCefoBaHus). POCCUNCKNA XypHan racTpo3HTEPONOrnm, renatosiorum, Ko-
nonpoktosnorum. 2025;35(2):105-118. https://doi.org/10.22416/1382-4376-2025-35-2-105-118

Occurrence of Alleles of the HLA-A/B/C/DPB1/DQB1/DRB1 Genes in Autoim-

mune Hepatitis (Results of a Single-Center Study)
Mikhail D. Chanyshev'*, Yulia G. Sandler?, Natalia V. Vlasenko', Natalia A. Bodunova?, Albina G. Glushchenko',
Anzhelika S. Chegodar?, Anastasiia V. Vykhodtseva', Elena V. Vinnitskaya?, Kamil F. Khafizov', Vasiliy G. Akimkin'
" Central Research Institute of Epidemiology of the Federal Service for Surveillance on Consumer Rights Protection

and Human Wellbeing, Moscow, Russian Federation
2 Loginov Moscow Clinical Scientific Center, Moscow, Russian Federation

Aim: determination of alleles of HLA genes associated with autoimmune hepatitis (AIH) and overlap syndrome (OS)
in the Russian population.

Materials and methods. The study included 160 adult patients with a verified diagnosis of AIlH or OS. The control
group consisted of 320 conditionally healthy participants. A custom NGS panel was used to type the alleles of the
HLA class | and Il genes. The statistical analysis was carried out using Pearson’s x? test with multiple FDR correction
(p < 0.05). Alogistic regression model was used to evaluate HLA alleles as predictors of the disease.

Results. Alleles and haplotypes which frequencies have statistically significant difference in the study and control
groups were identified. In the study group, alleles HLA-A*01:01:01 (OR=2.15; 95 % CI: 1.43-3.23), HLA-B*08:01:01
(OR=3.38;95%Cl: 2.10-5.44), HLA-C*07:01:01 (OR = 1.90; 95 % CI: 1.30-2.78), HLA-DPB1*01:01:01 (OR = 3.22;
95 % Cl: 1.58-6.55), DQB1*02:01:01 (OR = 3.11; 95 % CI: 2.06-4.70), HLA-DRB1*03:01:01 (OR = 3.03; 95 % ClI:
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2.02-4.55) were more common. Frequency of occurrence of the DQB1*03:01:01 allele in the study group was lower
than in the control group (OR = 0.49; 95 % CI: 0.34-0.71). A logistic regression model was built, which was charac-
terized by an accuracy of 0.688, a sensitivity of 0.487, and a specificity of 0.887.

Conclusion. Alleles and haplotypes of HLA genes associated with AIH and OS were identified in a representative

sample of the Russian population.

Key words: autoimmune hepatitis, human leukocyte antigen, HLA class | and Il, alleles, haplotype
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BBeaeunue

AyTonMMyHHBIE 3a060JI€BaHUST TIPEICTABJSIOT 006-
NIMPHYIO TPYTIY TIaTOJOTHYECKUX COCTOSTHUH, Xa-
PaKTepU3YIONIMXCA IoTepell UMMYHHOH cucTeMoit
TOJIEDAHTHOCTU K COOCTBEHHDBIM KJIETKAM M TKAHSM.
K nozo6Horo poza maToJIorusM OTHOCUTCS ayTOUMMYH-
upiii renatut (AUTD). AytonmmyHHbIe 3a60/1€BaHUS T1€-
YeHHU, B I[€JIOM, BO3HUKAIOT OTHOCUTEIBHO peiKo. Tak,
cormacHo Meraanammsy J.W. Hahn et al. (2023), rmo-
GasibHasi COBOKYTIHAs 3a60JIeBaeMOCTb U PACIIPOCTpa-
nennocts AWUT cocraBunu 1,28 ciayyaa na 100 Tbic. na-
cesierns B rosl n 15,65 cayuas va 100 thic. HacemeHus
cootBercTBeHHO [ 1]. B wactroctn, 3abonreBaemocts AT
B /lanum cocrassger 1,68 ciayuas na 100 Toic. Hacese-
nus B rox [2], B8 CIIIA — 4 cayvag na 100 TbICc. Ha-
cenenus B rox [3]. Caemayer oTMeTHTD, UTO pacipocTpa-
HerHoctb AU cpenn Hacesennst Mupa MMeeT CTOWKYIO
TEHIEHIIMIO K POCTY C BOBJICUEHUEM TIAI[MEHTOB JIIOOOTO
BO3PACTa, OT JIETCKOTO JIO MOXWIoro. B cTpykType 3a-
6oseBanust AUT npeoGaasaer KeHCKUI TOJI, U COOTHO-
IIeHNe SKeHIINH K My»KUHaM COCTaBJIsIeT B cpejiHeM 4:1
[4—6]. TIpuunnbr BosuuxkHOBeHuss AUT ocraiorest moc-
TOBEPHO HEU3BECTHBIMU, HO IPE/IIOJIAraeTcs, 4TO BaK-
HYIO POJIb B Pa3BUTHM 3a00JI€BaHMS MIPAIOT TEHETHYE-
CKag TPEeIPACIONOKEHHOCTD, (DAaKTOPBI OKPYsKAIOTIeH
Cpe/ibl, B TOM uuc/ae MH(EKIMN, TpUHIMaeMble Mpera-
patsl [7, 8].

OfHUM U3 KJIOYEBBIX JUArHOCTUYECKHX MapKe-
poB AUT sasasiorcst ayroanturena (AT). Hecmorpst
Ha TO 4TO MexxAyHapoaHas rpynna 1mo AUT ne peko-
MenoBasia kiaaccuduimposars AUT o nmpodumo AT
[9], ucropuueckn manuentsl ¢ AT usyyanuch B KOH-
TekcTe pasaenenus AUT wa 1-if u 2-ii Tun B 3aBUCH-
Mocti ot npoduisa AT. B ciaydae 1-ro Tuna nanueHnTsl
nosoxurenpubl 1o ANA (anti-nuclear antibodies —
antunykaeapubie AT) u/um SMA (smooth muscular
antibodies — amturmagkombimeunsie AT). [Hoarum
AWT-2 ompenensercss 3HAYNTETBHO pEKE U XapakTe-
pusyercs nmpkyaupyommumu anti-LKM1 (anti-liver
kidney microsomal antibody type 1 — AT k Mukpo-
comaM neuenu u nouex), anti-LKM3 u/unu anti-LC1
(anti-liver cytosol type 1 antibody — AT k neuemnou-
Homy 1mtosomio) [10]. Tutp u cnekrp AT B aeGiore
3a00JIeBaHus U B JajbHEHIIEM PU Tepaluu He SBJIs-
IOTCSI Y B3POCJBIX TOYHBIMU TMOKA3ATEJNSIMU TIKECTH

3abojieBanus uian mnporuosa [11]. Y ognoro u toro ke
nannenTta ¢ AV MoryT Berpedarbest cpady HECKOIbKO
AT, unm sxe uX CHEKTP MOXKET MEHATbCA: «UCYe3aioT»
OJIHU W TIOSIBAIFIOTCSA Jpyrue, moteps AT MoxkeT ObITb
CBsI3aHA C yJydllleHrneM JaGopaTOPHbIX TOKa3aresei
1 MOP(MOTOTHYECKIX PE3yTbTATOB aKTUBHOCTH, HO WX
NCYE3HOBEHNE HE TPE/ICKA3bIBAET YCIENTHbIH Pe3yJib-
tat tepanun [12].

Y reHeTHMYeCKW TIPEPACIIOJNOKEHHBIX MAIMEHTOB
¢ AUT moskeT 000CTPATHCS ayTOMMMYHHAs JIECTPYK-
1S SKETYHBIX MPOTOKOB, YTO TIPUBOJUT K CMeEIIaH-
Holi kiunuveckoit kaprune AUIL u nepsuunoro 6u-
smaproro xosanruta (ITBX) y Takux HaI[MeHTOB.
Hanuyme aByX ayTOMMMYHHBIX 3a00JieBaHWl y Of-
HOTO TIAIlMeHTa IPUHATO HA3bIBaThb AyTOMMMYHHbBIM
nepekpectabiM  curgapomom (IIC), mam BapmaHTHOI
dopmoit AUT ¢ npusnakamu [1BX (AUT/TIBX), ko-
TOopas mpejacTaBisieT co6oi ocobyio ruépuanyio ¢op-
My wiau arunuunelii penorun AUNT, korja nanueHTsl
HapsLy ¢ KIMHUKO-Mopdomornieckoil kaprunoit AT
UMEIOT HEKOTOPbIe JaGopaTOpHbIE, W/ M UMMYHOJIO-
rudyeckue, /Ui Tucrojgorundeckue npusHaku 115X,
Kiunnyeckas snaunMoctTb Bbljesnenus gpenoruiion [1C
Tpesk/e BCeTO — 3TO BbIABIAcHUe manueHToB ¢ AUT,
KOTOpbIEe, KpOMe WMMMYHOCYIPECCUBHOW  Tepanuu
(MCT), wnyxpaorcs B JONOJHUTENHHONW, KOMGMHU-
POBAHHOW Tepanuy, BKJIOYAIONEH KaK YPCO/Ee30KCH-
xoseByto kucaory (Y/IXK), rak n npenaparsr UCT,
YTO MOJKET TIPUBOJIUTL K Gojiee OJaronpusitTHbIM GUO-
XUMIYECKUM W TUCTOJIOTMYecKuM oTBetaM [13, 14].

[Ipn uccaepoBanum reHeTnyecKnX (HaKkTOPOB HaW-
6oJsiblliee BHUMaHWeE ynensnoch renam HLA, komgupy-
IONIMM KOMIIOHEHTbI CHCTEMBI TJIABHOTO KOMILIEKCA
rucrocopMectumoct. lenbt HLA pacnosaraiorcs
Ha 6-if XpoMOocoMe W OTJIMYAloTCs OTPOMHOI Bapma-
6esibHOCTBIO. B MHOTOUMCIEHHBIX paboTax TOKa3aHa
CBSI3b OTIPE/IEJIEHHBIX aJljiesiell W TarJOTUIIOB TeHOB
HLA wm pasanunbIX 3a00J€BaHMii, B TOM YHUCJE ay-
TouMMyHHBIX [15, 16]. B psige pa6or yke mokasana
accoruaimg aunesneii HLA wu 3a6oneBaemoctu AUT.
WnTepecHo, 4ro Uid PasnyHBIX TOMYJISIUH aJjre-
JIW BBICOKOTO PHUCKA W IPOTEKTUBHBIEC AJITEJNN Pas3-
Juyanuch. [[ng ceBepoaMepMKaHCKOI M JATCKOH I10-
myadanmii 6bla mokaszaHa accormarms Mexay AU
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n amnenasmu HLA-DRB1*03:01 m HLA-DRB1*04:01
[17, 18]. HLA-DRB1*04:01 Taxsxe ObLT OTMeUeH
KaK a/jielb BBICOKOTO PHUCKA [IJIsT SITTOHCKOM TOTy.JIsi-
mun [19]. B uccrnenoBanunm Ha apreHTUHCKON MOTYJIsi-
mnn asean HLA-DRB1*04:05 w HLA-DRB1*13:01
ObLIM  OTIPEJIeSIeHbl KaK aJijIeJii  BBICOKOTO PHCKA,
B TO BpeMms kak HLA-DRB*13:02 6bu1 cBsizan ¢ HU3-
kuM puckom AUT [20]. DRB1*08:02 u DRB1*08:03
ObLIM  OTMeUYeHbl KakK (PAKTOPbI BBICOKOTO PHCKA
B Anonnn, DRB1*04:05 — B KopelicKoii momy.isinm,
DRB1*13 u DRB1*14 — B ITakucrane, DRB1*04:05,
DRB1*13:01, DOB1*02 u DQB1*06:03 — B Jlarun-
ckoit Amepuke [8]. B momysgaiuum kuralickux Tmaru-
entoB ¢ AWT, nonoxwureapuprx no anti-SLA/LP,
OTMeYasach TMOBBIIIEHHAST YacTOTa BCTPEYAEMOCTH
amwteneir B*35:01 u C*08:01 [21]. ITo mammMm cBe-
nerusiM, B Poccun GbLIo OIyOJIMKOBAHO OHO HCCJIe-
noBare AUT w HLA. Ha BbiGopke U3 54 NaIMeHTOB
¢ ayToMMMyHHbIME 3aGojeBaHusaMu nedern (18 wer.
¢ AUT, 14 uen. ¢ IIC) u ma 100 KOHTPOJBHBIX 006-
pasiax ObLIO TIOKA3aHO yBEJIWYeHNe YaCTOThI BCTpeUa-
emoctu amneneir A24, B27, DRB1*04, DQB1*02:01
n DQOB1*03:02 nmpu AWl u B35, DRB1*14,
DOB1*06:03 npu I1C [22].

CieftyeT OTMETUTb, YTO GOJDBITMHCTBO TPUBEIEH-
HBIX BBINIE uccaenoBannit HILA BBITOJHEHBI TPU TO-
MOIIM HaMMeHee TOYHOTO CEPOJIOTHYECKOTO METO/1a
nmn npu momornu IIIIP [23]. B enmrcTBeHHON oOtMy-
6mmkoBanHoit B Poccum paborte BbIOOpKA TAIMEHTOB
¢ AUT kpaiine ne3HaunresbHa. Mbl paspaboranu Ta-
Hesb NGS 71 6bICTPOTO M HAJ/IESKHOTO TUITHPOBAHMS
asneneii renos HLA-A/B/C/DPB1/DQB1/DRB1
U OTIPEeIesTIIIN aJIIesin JJAHHBIX reHoB B 160 o6pasmax
nanuentoB ¢ AUT win IIC u B 320 o6pasmax KoH-
TPOJBHON TPYIIIIBI.

MarepuaJjbl 1 MeTO/bI UCCJIeJOBAHUS

Ilauuenmot

Uccarenyemas rpymma Briaovana 160 B3pocabix na-
mentos ¢ AUT (n = 124) n TIC (n = 36), npenmymie-
crenno skenunbl (91 %). O6mag XapaKkTepucTHKa
MAI[MEeHTOB Mpe/icTaBaeHa B Tabsmie 1.

[larHo3 ycTaHOBJIEH COIVIACHO YIIPOIEHHbBIM J(Ha-
THOCTUYEeCKMM KputepusMm [24]. Bcem manmentam
6blTa TpoBefieHa GHOICHsI TedeHH ¢ MopdoJiornye-
ckoil Bepuduranueii. B ucciaenoBanne Takske ObLIH
Braioyennl 36 maruentos ¢ IIC (AUT ¢ npusHaka-
mu [I6X), KoTOopble Hapsily € KJIMHUKO-UMMYHOJO-
rudeckuMu 1 Mopdosornueckumu npusHakamu AT
(nosbrmennniit yposens [gG, nammune AT TUIUUHBIX
ana AT (ANA, ASMA, SLA/LP, LKM-1, LC-
1), MOrpaHWYHBIA Tenartut ¢ JUMQONIa3MOINTAPHOR
nH@uUIbTpaIueil, yMepeHHO! WJIM BBICOKOW TI'MCTOJIO-
IMYECKON aKTUBHOCTBIO), MMEIH HEKOTOPBIE TPHU3HA-
ku [IBX. N3 36 nanmentoB y 15 Bbigsiaenbr [1BX
cne-tmpuunsie AT (AMA wmm sp100, gp210), 20 —
nmesn yposetb 1D or 1,5 no 3,0 or BITH u 17 —
HESIPKO BBIPAKEHHDbIE THCTOJOTMYECKHE TMPU3HAKI

HOpaKEHUS JKEeJTYHBIX IIPOTOKOB. Bce manmeHTsl I10-
aygamn VICT: cucreMHBIE TJIIOKOKOPTHKOCTEPOUIBI
(peske Tormueckue, n = 14) 1 a3aTHOLPHH, A TALNEHTDI
¢ AUT/TIBX [OMOTHUTESBHO MOJYYIIN TPEHapaThl
YIAXK.

Konrposbras rpynma Braovarta 320 ycaoBHO 3710-
POBBIX B3POCJBIX YYaCTHHKOB HccieqoBanus. Ha pu-
cyHKe 1 Tpe/cTaBieHa TOJOBO3PACTHAS UarpaMMa
nccJielyeMoil 1 KOHTPOJIbHOM Tpymiibl. /s cpaBHeHus
rpymn ucrnogb3oBasicsa U-kputepnit ManHa — YUTHH.
Nccenemyemasd m KOHTPOJIbHAS TPYIIIBI HE XapaKTepH-
3ytorest cratuctudecku 3uauuMpiv (p < 0,05) pasim-
YyileM B BO3pacTe KaK OTAEIbHO I KaXKJO0ro IIoJa
(p = 0,54 — post xenmus, p = 0,81 — 17151 MysKUKH),
Tak u s Beex yuactHukos (p = 0,6)

Cexgenuposanue HLA

Boinenenve /IHK u3 06pasiioB KpoBU MPOBOAKUIN
¢ mcnoab3oBaHneM HaGopa peareHToB «PUBO-mpemns
(«AmmummCenc», Poccusi).  KoHieHTpanuio TreHoM-
voit /IHK wusmepsiiu ¢ momornipio HaGopa Quantum
(«Esporen», Poccust). [lns aMmndukainuu 9K30HOB
renoB  HLA-A/B/C/DPB1/DQB{/DRB{! wuc-
[0JIb30BaJIaCh paspaboTaHHasg HaMH IaHesb IIpaiiMe-
poB. Mympruiiekcuyo [IIP-ammmmdukanuio mpo-
BOJIMJIM B [IBYX OT/IEJbHBIX PEAKIMAX, COAepIKallnx
mo 10 ur marpmunoit JTHK, 10 mxx PCR-mix-2-blue
(«AmmmuCenc», Poccus), 1,4 mxa dNTP 4,4 MM
(«AmmmmCenc», Poccust), mpaiiMepsl n CTEPHIBHYIO
BOJ/ly B KOHEYHOM oObeMe 25 MikJ. [Ipoduiap am-
mmuduranum: 1) genaryparmst npu 95 °C, 3 muH;
2) 16 uuxnos ammmmdukamuu: 95 °C, 30 ¢; 55 °C,
30 ¢; 72 °C, 20 ¢; 3) ¢punanpnas anonranms npu 72 °C
B Teuenne 3 MuH. OGbennueHHble TPOAyKTb TP
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Pucynox 1. TlonoBo3pacTHasi AuarpamMMa UcCeaye-
Moit (n = 160; 145 sxeHmMH 1 15 My>KUMH) U KOHTPOJIb-
noit (n = 320; 290 skermmn 1 30 My>K4MH) TPYIIIT

Figure 1. Age and gender diagram of the study
(n = 160; 145 women and 15 men) and control
(n = 320; 290 women and 30 men) groups
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Tabauua 1. O61ast XapaKTEPUCTHKA HAIUEHTOB
Table 1. Overall characteristics of patients

XapakTepucTuka
Characteristics

Bxmoyennbie nanueHTbl
Patients included
in the study
n=160

[emorpacduueckue naunbie / Demographics

Bospacr, ner / Age, years; Me (IQR)

51,0 (36,0—60,0)

Kenmmmunr, n (%) / Women; n (%)

145 (91 %)

UMT / BMI; Me (IQR)

25,0 (20,5-27,0)

Buoxumnueckue nokaszareau / Biochemical parameters, Me (IQR)

Ananunamunorpancdepasa, Ex./n / Alanine aminotransferase, U/ L

610,0 (260—1100)

Acnapraramunorpancdepasa, Ex. /1 / Aspartate aminotransferase, U/ L

450,0 (190,0—965,0)

Tamma-rorytamunrpancnentugasa, Ex./n / Gamma-glutamyltranspeptidase, U/ L

83,0 (39,0—175,0)

O6mwmii 6umpy6un, Memosns/ 1/ Total bilirubin, umol/L

19,7 (14,0—49,0)

lenounas docdarasza, En./n / Alkaline phosphatase, U/ L

121 (105—230)

Nmmynorno6ymuu G, v/ / Immunoglobulin G, g/ L

21,5 (17,0—-29,0)

Hamuuue anturen / Presence of antibodies

Autoimmune hepatitis with signs of primary biliary cholangitis

ANA, n 159,160
ASMA, n 53/139
LKM-1, n 9/130
AMA / sp100, gp210, n 15/160
Ceponeratusnbie, n / Seronegative, n 1,/160
Mopdomornueckas sepuduranus, n (%) / Morphological verification, n (%)

AyroummynHblii renatut / Autoimmune hepatitis 125 (78,1)
AYTOMMMYHHBIIi TeaTUT ¢ IPU3HAKAMU IIEPBUYHOIO OMIMAPHOTO XOJAHTUTA 25 (21,9)

TucTosornyeckre NpUsHaku: akTuBHOCTh 1 (pu6pos (mo METAVIR)
Histological features: activity and fibrosis (according to METAVIR)

FO, n (%)

18 (11,2 %)

F, n (%) 36 (22,5 %)
F2, n (%) 30 (18,8 %)
E3, n (%) 39 (24,4 %)
F4, n (%) 37 (23,1 %)

Tskensiit u6pos > F3, n (%) / Severe fibrosis > F3, n (%)

76 (47,5 %)

Luppos neuenu F4, n (%) / Liver cirrhosis F4, n (%)

37 (23,1 %)

A0, n (%) 0 (0 %)
At, n (%) 41 (25,6 %)
A2, n (%) 60 (37,5 %)
A3, n (%) 59 (36,9 %)
AxtuBHOCTD > A2, n (%) / Activity > A2, n (%) 119 (74,4 %)
Haznune uMmyHoonocpe/iosattbix sa6osiesauit, n (%) 64 (40 %)
Presence of immune-mediated diseases, n (%)
AyTonMMyHHbIe 3a60J1eBaHUs IUTOBU/HOLH JKeJesbl, n 2 /64
Autoimmune thyroid diseases, n
AyronmMmyHHOe 3a60/1eBaHIe COIMHUTENbHOM TKaHU, n 15 / 64
Autoimmune connective tissue disease, n
Bocnasmresbibie 3a6oseBanus kuiedruka, n / Inflammatory bowel diseases, n 10 / 64
[lpyrue, n / Others, n 18 / 64

Ipumeuanue: F — cmadus pubposa no wxare METAVIR; A — cmenenv zucmonozuieckoti akmuerocmu no wxaie METAVIR.
Note: F — stage of fibrosis according to the METAVIR scale; A — degree of histological activity according to the METAVIR scale.
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OUHUINAJIN C UCIIOJIb30BAaHUEM MATrHUTHBIX YacCTHI
AMPure XP (Beckman Coulter, CIIIA) B cooTHOTIE-
uun 0,8 : 1, 06beM HMOUPOBAHUST COCTABAST 15 MKIIL.
[TIIP-ungekcauio MpOBOAUIN B PEAKITHOHHOM O0b-
eme 25 MkJ, comep:xaiieM 10 Mmxa PCR-mix-2-blue
(«AmmuCenc», Poccus), 1,4 mxa dNTP 4,4 MM
(«AmmmCenc», Poccusa), 5 Mka ounmennsix I1ITP-
MPOAYKTOB, CTEPUJbHYIO BOJY W WH/EKCHBIE aJlal-
teppl Nextera Illumina, koHeuHasi KOHIIEHTpAIHs
Kaxgoro mpaiiMepa coctasisiia 200 aM. Ilpoduinb
ammndukaiun: 1) genarypamus npu 95 °C B TeyeHe
1 mun; 2) 25 mukaos ammmadukamun: 95 °C, 20 c;
55 °C, 30 ¢; 72 °C, 20 ¢; 3) ¢puHambHAS SIOHTAIMS
mpu 72 °C B teyenme 3 muH. IIpogykter IIIIP Bu-
3yaJM3upoBaIn ¢ ToMolibio ajekTpodopesa B 1,7 %
araposHoM resie. CMelmaHHble TTPOAYKTHI WH/EKCAITNT
OUMIIAJU TIPU MOMOIIM MAarHUTHBIX dacTul] AMPure
XP (Beckman Coulter, CIIIA) B coorromrernu 0,8 : 1.
Konmenrpanuu ounnieHHOW OUOJIUOTEKN U3MEPSLIN
¢ ucnosib3oBanneM HaGopa Qubit dsDNA HS Assay
Kit u ¢ayopumerpa Qubit 4.0 (Invitrogen, CIIIA).
BricokonponsBouTebHOE CEKBEHUPOBAHNE TTPOBO/N-
an Ha mwiardopme Illumina MiSeq ¢ HaGopoM pearen-
ToB MiSeq Reagent Kit v3 (600 tmk./0B).

Buoundpopmamura: munupoeanue anneneii HLA

KadecTBO [MaHHBIX CEKBEHUPOBAHUS KOHTPOJUPO-
Basn ¢ nomormibio FastQC. Apanrtepnble nocienoBa-
TEJBHOCTH YIAJSINCH € WCMOJb30BAHUEM YTUJUTDHI
Trimmomatic. IIpaifiMmepHble TOC]IE10BATETHLHOCTH
yaaasanch ¢ momonrbio yruautel Cutadapt. ¥Yrummra
Bowtie2 wucnosb3oBasach g KapTUPOBAHUSA IIPO-
yteHnii Ha pedepenc. [l THIMpoOBaHWS aesneil uc-
noJsib3oBasiach porpamma SpecHLA [25]. Pesysibrarst
SpecHLA 6bmn  1omoTHUTETHHO  BepU(PUITIPOBAHDI
co6ctBeHHBIM ckpuntoM Python.

Crarucruka

Bce crarucriyeckie pacdyersl MPOBOIMINCH B MPO-
rpaMMHOi cpesme Python ¢ wucnosbpzoBanuem 6ubsin-
orek Numpy, Pandas, SciPy, Stats. Busyamuszarus
MOJYYEHHBIX JIAHHBIX  OCYIIECTBJSIACH € HC-
mosb3oBanneM Oubanorek Seaborn m Matplotlib.

Crarnctuka xu-kBajpata Ilupcona wucroJsb3oBa-
JIach I CPABHEHUS YAaCTOT ajjejiedl U TamIoTUIIOB.
[TorpaBKy Ha MHOKeCTBEHHbIE CPABHEHWSI TTPOBOIN-
au ¢ nomoipio FDR, Peor < 0,05 cuurasu crartu-
CTUYECKH 3HAYUMBbIM.

PeByJIbTaTI)I Hccaea0oBaHusAa

Bcmpeuaemocmo aaneneit HLA

B mepByio ouepeap HamMu Oblia  POAHATH3U-
pOBaHA YACTOTA BCTPEYAEMOCTU OT/IEJbHBIX — ajljie-
neit HLA B uccieayeMoil ¥ KOHTPOJIbHOI TI'PYIIax.
[Tosryuennble pe3yJbTaThl IPEJACTABJECHBI HA PHUCYH-
kax 2—7. Annenp HLA-A*01:01:01 craructumuecku
JTOCTOBEPHO Yallle BCTPEYAJICS B MCCIEyeMOil IpyIie
(our = 2,15; 95 % JU: 1,43-3,23; Prpr = 0,0128),
addexT ObLT GoJiee BbipaykeH s naruentoB ¢ AUT,
yem ¢ IIC. Yacrora Bcrpewaemoct HLA-B*08:01:01
B HCCHeayeMoil Tpymme Oblia CTATHCTHYECKN 3HAYH-
MO BbIlIe, 4eM B KoHTpoJjbHOH rpymie (OI = 3,38;
95 % IU: 2,10—5,44; p,,, < 0,01). HLA-B*08:01:01
C OJIMHAKOBOIT YaCTOTOI BCTPEYAsICS CPeIau MalieHTOB
kak ¢ AUT, tak u ¢ IIC. Annens HLA-C*07:01:01
CTaTUCTUYECKH [JOCTOBEPHO 4Yallle BCTPeYascss B UC-
caenyemoii rpymme (OII = 1,90; 95 % AW: 1,30—
2,78; Prpr = 0,0391), addexr 6b1 Gosee BbIpaXkeH
ma manmerToB ¢ AUT, gem c¢ IIC. Yacrota BCcTpe-
yaemoctn HLA-DPB1*01:01:01 B uccaieayemoii rpym-
me ObLIa CTATUCTUYECKNM 3HAYNMO BBINIE, YeM B KOH-
tpoJbHoii rpynne (OII = 3,22; 95 % JAW: 1,58—6,55;
Pror = 0,0433). [lanubriii addexr Gbir Gosee BbIpa-
skeH it nmanmentoB ¢ AUT, yem ¢ IIC. Yacrora amie-
ag DOB1%02:01:01 6pl1a yBeamdeHa B HCCIEAyeMOi
rpyimmne 1o cpapHenuio ¢ kourtpoiem (OII = 3,11;
95 % IAU: 2,06—4,70; p.,. < 0,01). IIpu asroM gan-
HbI ajjenb € OJMHAKOBOM YacTOTON BCTpedasics
cpean manmenTtoB Kak ¢ AUT, tak m ¢ IIC. Yacrora
BcrpeuaeMoctr ajnenss DQB1#03:01:01 6bura causke-
Ha B UCCJEyeMOil IPpyIIe 10 CPABHEHWIO ¢ KOHTPOJIEM
(oI = 0,49; 95 % JI1: 0,34—0,71; Prpr = 0,0083).
Annenb HLA-DRB1*03:01:01 CTATUCTUYECKN

Ta6./luua 2. Annenm TeHOB HLA, BCTPEYaeMOCTb KOTOPbBIX Pa3/IN4aeTCA B HCCJIeIIyeMOfI 1 KOHTPOJIb-

Hoit rpynmax (p,,, < 0,05)

Table 2. Alleles of HLA genes, which occurrence differs in the study and control groups (p,,, <0.05)

Uccaenyemas | KonrposbHas
Asnennb rpymnmna rpymmna OIII (95 9% AN)
Allele Study group | Control group P, Pror OR (95 % CI)
n=160 n=320
A*01:01:01 32 33 0,0003 0,0128 2,15 (1,43; 3,23)
B*08:01:01 47 31 2,79107 2,01 x10-° 3,38 (2,10; 5,44)
C*07:01:01 39 68 0,0011 0,0391 1,90 (1,30; 2,78)
DPB1*01:01:01 20 13 0,0014 0,0433 3,22 (1,58; 6,55)
DOB1*02:01:01 61 45 3,85 x 108 6,05 x 10-° 3,11 (2,06; 4,70)
DOB1*03:01:01 44 157 0,0002 0,0083 0,49 (0,34; 0,71)
DRB1*03:01:01 62 47 5,60 x 1078 6,05 x 106 3,03 (2,02; 4,55)
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Pucynox 2. Pactpenenenne anneneii rema HLA-A B mcciexyeMoit m KOHTPOJBHON Tpymmax. Vccmemyemas rpymma
BKJIIOYAJIA TIALUEHTOB € [MArHOCTUPOBAHHBIM ayTouMMyHHbIM renatutoM (AUT; n = 124) u nepekpecTHbIM CHHAPOMOM
(TIC; n = 36)

Figure 2. Distribution of HLA-A gene alleles in the study and control groups. The study group included patients
diagnosed with autoimmune hepatitis (AIH; n = 124) and overlap syndrome (OS; n = 36)
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Pucynox 3. Pactpenenenne amreneil rena HLA-B B ncciemyeMoil 1 KOHTPOJIbHON rpymmax. Mcecrenyemas rpynma
BKJIIOYAJIA NALMEHTOB € [MArHOCTUPOBAHHBIM ayTouMMyHHbIM renarutoM (AUT; n = 124) u nepekpecTHbIM CHHAPOMOM

(TIC; n = 36)

Figure 3. Distribution of HLA-B gene alleles in the study and control groups. The study group included patients
diagnosed with autoimmune hepatitis (AIH; n = 124) and overlap syndrome (OS; n = 36)
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Pucynox 4. Pacupenenenne asieneii rena HLA-C B ucciemyemMoit 1 KOHTposibHON Tpymmax. Wccmemyemast rpymia
BKJIIOYA/IA TAIMEHTOB ¢ IMArHOCTUPOBAHHBIM ayToMMMyHHBIM renatutoM (AUT; 7 = 124) n nepekpecTHbIM CHHAPOMOM
(TIC; n = 36)

Figure 4. Distribution of HLA-C gene alleles in the study and control groups. The study group included patients
diagnosed with autoimmune hepatitis (AIH; n = 124) and overlap syndrome (OS; n = 36)
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Pucynox 5. Pacnpenenenne amreneii rena HLA-DPB1 B nccienyeMoii 1 KOHTpOIbHOH Tpymmax. Vccienyemas rpyrma
BKJIIOYAJIA NALMEHTOB ¢ [MArHOCTUPOBAHHBIM ayTOUMMYyHHbIM renatutoM (AUT; n = 124) u 1epekpecTHbIM CHHAPOMOM

(TIC; n = 36)

Figure 5. Distribution of HLA-DPBT gene alleles in the study and control groups. The study group included patients
diagnosed with autoimmune hepatitis (AIH; n = 124) and overlap syndrome (OS; n = 36)
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Pucynox 6. Pacripenenenne asueneii rena HLA-DQB1 B uccaetyeMoii n KOHTpoJibHOI Tpymnnax. Vcciemyemas rpymia
BKJIIOYAJIA TIALMEHTOB € [MArHOCTUPOBAHHBIM ayTouMMyHHbIM renarutoM (AUT; n = 124) u nepekpecTHbIM CHHAPOMOM
(TIIC; n = 36)

Figure 6. Distribution of HLA-DQBT1 gene alleles in the study and control groups. The study group included patients
diagnosed with autoimmune hepatitis (AIH; n = 124) and overlap syndrome (OS; n = 36)
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Pucynox 7. Pacnpenenenne asuteseit rena HLA-DRBT B nccieyeMoil 1 KOHTPOJIBbHON Tpymnmax. Vccmemyemast rpynma
BKJIIOYAJIA [ALMEHTOB ¢ JMAarHOCTUPOBAHHLIM ayTouMMyHHbIM rematutoM (AUT; n = 124) u 1epeKkpecTHbIM CHHAPOMOM
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Figure 7. Distribution of HLA-DRB1 gene alleles in the study and control groups. The study group included patients
diagnosed with autoimmune hepatitis (AIH; n = 124) and overlap syndrome (OS; n = 36)
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Tabauua 3. Tansorunst renoB HLA, BcTpeuaeMocTb KOTOPBIX Pa3/jnyaeTcsl B UCCAELYeMOl U KOH-
TposbHOI rpymmax (p,,. < 0,05)
Table 3. Haplotypes of HLA genes, which occurrence differs in the study and control groups

(Ppr < 0.05)

Hccaenyemast | KonrposbHas
TamioTun Tpymna rpymnma OIII (95 % AN)
Study Control p p g
Haplotype A S 2 FDR OR (95 % CI)
n=160 n =320
A*01:01:01-B*08:01:01-C*07:01:01- . .
DOB1*02:01:01-DRB1*03:01:01 32 16 5,66 x 107 0,0340 4,75 (2,52; 8,96)
A*01:01:01-B*08:01:01-C*07:01:01- _ .
DOB1*02:01:01 32 16 5,66 x 107 0,0075 4,75 (2,52; 8,96)
A*01:01:01-B*08:01:01-C*07:01:01- _ .
DRB1*03:01-01 32 16 5,66 x 107 0,0075 4,75 (2,52; 8,96)
A*01:01:01-B*08:01:01- _ .
DOB1*02:01:01-DRB1*03:01:01 33 17 5,21 x 107 0,0075 4,63 (2,49; 8,62)
A*01:01:01-C*07:01:01- _ .
DOB1*02:01:01-DRB1*03:01:01 32 16 5,66 x 107 0,0075 4,75 (2,52; 8,96)
B*08:01:01-C*07:01:01- _ .
DOB1*02:01:01-DRB1*03:01:01 39 21 6,09 x 108 0,0040 4,59 (2,59; 8,12)
A*01:01:01-B*08:01:01-C*07:01:01 33 19 2,30 x 106 0,0081 4,12 (2,26; 7,51)
A*01:01:01-B*08:01:01- _ .
DOB1*02:01:01 33 17 5,21 x 107 0,0022 4,63 (2,49; 8,62)
A*01:01:01-B*08:01:01- _ .
DRB1#03:01-01 33 17 5,21 x 1077 0,0022 4,63 (2,49; 8,62)
A*01:01:01-C*07:01:01- _ .
DOB1*02:01:01 32 16 5,66 x 107 0,0022 4,75 (2,52; 8,96)
A*01:01:01-C*07:01:01- _ .
DRB1*03:01-01 32 16 5,66 x 107 0,0022 4,75 (2,52; 8,96)
A*01:01:01-DQB1*02:01:01- g .
DRB1*03:01-01 34 21 4,02 x 106 0,0127 3,84 (2,15; 6,88)
B*08:01:01-C*07:01:01- _ .
DOB1*02:01:01 39 21 6,09 x 108 0,0005 4,59 (2,59; 8,12)
B*08:01:01-C*07:01:01- - .
DRB1*03:01:01 39 21 6,09 x 108 0,0005 4,59 (2,59; 8,12)
B*08:01:01-DQB1*02:01:01- o s .
DRB1*03:01:01 46 25 2,61 x 10 | 8,23 x 10~ | 4,76 (2,79; 8,11)
C*07:01:01-DPB1*04:01:01- _ .
DOB1*02:01:01 27 15 1,84 x 10~ 0,0484 4,13 (2,13; 8,01)
C*07:01:01-DPB1*04:01:01- . .
DRB1*03:01:01 27 15 1,84 x 10— 0,0484 4,13 (2,13; 8,01)
C*07:01:01-DOB1*02:01:01- , .
DRB1*03:01-01 42 23 2,00 x 108 0,0003 4,60 (2,65; 7,98)
A*01:01:01-B*08:01:01 34 20 2,04 x 106 0,0016 4,05 (2,24; 7,30)
A*01:01:01-C*07:01:01 36 27 3,21 x 10= 0,0175 3,15 (1,83; 5,41)
A*01:01:01-DQB1*02:01:01 34 21 4,02 x 106 0,0024 3,84 (2,15; 6,88)
A*01:01:01-DRB1*03:01:01 34 21 4,02 x 106 0,0024 3,84 (2,15; 6,88)
B*08:01:01-C*07:01:01 40 26 8,64 x 107 0,0008 3,77 (2,20; 6,45)
B*08:01:01-DQB1*02:01:01 46 25 2,61 x 102 | 7,10 x 106 | 4,76 (2,79; 8,11)
B*08:01:01-DRB1*03:01:01 46 25 2,61 x 10 | 7,10 x 10-¢ | 4,76 (2,79; 8,11)
C*07:01:01-DQB1*02:01:01 42 23 2,00 x 108 | 2,72 x 10~ | 4,60 (2,65; 7,98)
C*07:01:01-DRB1*03:01:01 42 23 2,00 x 108 | 2,72 x 10~ | 4,60 (2,65; 7,98)
DPB1#04:01:01-DQB1*02:01:01 36 28 5,46 x 107> 0,0248 3,03 (1,77; 5,18)
DPB1*04:01:01-DRB1*03:01:01 36 28 5,46 x 10— 0,0248 3,03 (1,77; 5,18)
DOQB1*02:01:01-DRB1*03:01:01 58 44 2,66 x 108 | 2,90 x 10~ | 3,57 (2,27; 5,61)
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JIOCTOBEPHO dYallle BCTPEYAJICS B UCCIIEMYyeMOil IpyTiie
[0 CpaBHEHMIO ¢ KOHTPOoJabHOI rpymmoii (OIII = 3,03;
95 % IN: 2,02—4,55; pupp < 0,01). Tauubrii anienb
C OJIMHAKOBOI YaCTOTON BCTPEYasCs Cpe/iu TalueHTOB
kak ¢ AUT, tak u ¢ IIC. B nenoM, Mbl He HaO/II0/1a/I1
3HAUMMBIX pasJnuuii BcTpeuaemoctn ajieneii HLA
B 3aBUCUMOCTH OT TIOJIa YYaCTHUKOB HUCCJEJOBAHUSI.
Omnmcanmbie pe3yJibTaTbl MpejCcTaBienbl B Tabuie 2.

Taxske ObLTa MPOAHATM3MPOBAHA BCTPEUAEMOCTD Ta-
notunoB HLA B wccienyeMoii U KOHTPOJBbHON TPYII-
nax. [Tpuanmas B pacuer, yro amnemn HLA-A*01:01:01,
HLA-B*08:01:01, HLA-C*07:01:01, HLA-DQB1*02:
01:01 m HLA-DRB1%03:01:01 cratucTmuecku 1ocToBep-
HO yallle BCTPEYATNCh B MCCJEMYyeMOil TPyIIe, Tario-
THUIBI JJAHHBIX aJleJiell TaKKe Jallle PerncTpupoBaIUCH
y yuactHukoB ucciegosanust ¢ AV u IIC. Kpowme Toro,
B HCCJIEYyeMOIl TPYyIIe Yaiie BCTPEYAIUCh TaIlIOTHITbE
DPB1#04:01:01-DOB1*02:01:01 u DPB1*04:01:01-
DRB1*03:01:01. B Ta6auie 3 mnpuBeneHbI TaIJIOTH-
b, YACTOTA BCTPEYAEMOCTH KOTOPBIX CTaTUCTUYECKH
JIOCTOBEPHO PA3JIUYAJIACH [T MCCJE[yeMOil TPYIIIIbI
U TPYIIIBI CPAaBHEHUS

[lns omenku asresneii renoB HLA B KadecTtBe Tpo-
THOCTUYECKUX MapKepOB HCHOJb30BATACH JOTUCTH-
yeckasi perpeccusi. /[l BbIpaBHUBAHUS IIAHCOB
MOJIOBWHA T'PYIIIIbI CPaBHEHUS ObLTa CJaydaiiHbIM 00-
pasoM yjajieHa; TakuM oOpas3oM, B aHAJIHU3€ UCHOJIb-
30Basnch 1Mo 160 y4yacTHUKOB HCCIELYEeMOIl TPYHIIBI
U TPyNIbl cpaBHeHus. bbuia mocrpoena TtabJunna,
oTo6pakaolasg HaJIWMdue WU OTCYTCTBHUE aJuieieit
U TaIJIOTUNIOB, TPUBEJEHHBIX B Tabaunax 2 u 3.
YyacTHUKY nccaeoBaHns ObLIN MO/eJeHbl TTOPOBHY
Ha JiBe BBIOOPKM cO crparudukaiueil mo 3aboJieBa-
nuto. IlepBasg rpynmna mcnosab3oBanach A o6yde-
HUS MOJIEJTU JIOTUCTHYECKOH perpeccuu, BTOpas —
Ui tectupoBanus. [lag Momenam JOTHCTUYECKOM
perpeccur GbLIN MOJTYUYEHDI CJAEAYIONNE TapaMeTph:
tounoctb — 0,688, uyBcTBuTesbnocts — 0,487, cne-
nuduunocts — 0,887. ITonyuennas ROC-kpuas
npejicTaBJeHa Ha PUCYHKe 8.

Oocy:xaenue

B mamnOil paboTre OBLIN TIOJYYEHBI pacIpejee-
nusg amnenein rewos HLA-A/B/C/DPB1/DQB1/
DRB1 Ha penpe3eHTAaTHBHONH BBIOOPKE MAI[MEHTOB
¢ AUT/TIC u yCJIOBHO 3/I0POBBIX YYaCTHUKOB HC-
cnemoBarus. Hamu Obwia o6HapyskeHa CraTUCTHYe-
cKu jgocroBepHas accormanust asrenein A*01:01:01,
B*08:01:01, C*07:01:01 ¢ AUT/IIC. B GosbiinHcTBe
HeJJaBHUX HccegoBannii, nocBamenabix HLA n AUT,
e JIAaHHBIX 'eHOB He omnpejessiinch. Murepecto,
YTO B Psi/ie PaHHUX PabOT OTMEYEHbI JJAHHbIE AJIIeJIH.
Buepsoie acconmarusi HLA-A1 u HLA-BS8 6buia or-
meuena B pa6ore [.R. Mackay u P.J. Morris (1972)
U T03:Ke Oblia oTMeueHa ele B psijie pabor [26—29].
B pa6ore M.D. Strettell et al. (1997) 6bu1a orMeue-
Ha MOBbBINIEHHas 4acTota BeTpedaemoctn HLA-C*07
Ha BbIGOpKe u3 87 mamwmentoB ¢ AUT u 100 yciaoBHO
3/I0POBBIX YYACTHUKOB aHTJMNCKOM momysiun [30].

HLA ROC-kpuBasi
HLA ROC-curve
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Pucynox 8. ROC-kpuBasi JOTHCTHUECKON perpec-
CHH, TIOCTPOEHHON Ha aJLIeJISIX M TalJIOTHUIAX, [PUBE/IEH-
wbix B tabimnax 1 n 2; AUC — 1wiomma/ib 1oy KpuBoit

Figure 8. ROC-curve of logistic regression built
on the alleles and haplotypes given in Tables 1 and 2;
AUC — area under the curve

Taxxe Hamu ObLIO OTMeueHO, 4yTo ajteab HLA-
DPB1*01:01:01 mocToBepHO uUaiie OmMpeaesIeTCs
B HCCJeyeMOl TPyIIe M0 CPAaBHEHUIO ¢ KOHTPOJIBHOM.
ITo mammM cBefeHNSM, JaHHOe HabJofeHne He ObLIO
orMeueno B apyrux padorax. G. Opelz et al. (1977)
BbisiBUIIN, uTo amiesb DPB1*04 Gosee xapakrepeH
quig narmentoB ¢ AT B cpaBHeHUN ¢ TPyINoi 3710po-
Boro Hacesenus (26 amneneit Ha 38 nanuentos ¢ AUT,
22 amnens Ha 91 KOHTPOJb) B AATCKOI NOMY/IAIMN
[28]. B namem ucciiejoBaHUN 4acTOTa BCTPEYAEMOCTH
DPB1*04:01:01 B uccieayemMoii 1 KOHTPOJBHON TPYTI-
max He passimyanach. Asieasr HLA-DQB1*02:01:01
BcTpedasicss ¢ GOJIbIIEN 4YacToTOW B UCCJeyeMoit
rpyIIe, 4eM B KOHTPOJIbHOI. /[anHoe Halro/IeHue co-
rJacyercst ¢ pe3yJabTaTaM¥ HCCJAeJ0BaHMIT KaK Ha Poc-
cuiickoil monyJistiiuu [22], Tak u Ha anrauiickoii [31].

Annens DQB1%*03:01:01 crarucTuyeckn mOCTO-
BEPHO Yallle BCTPEYAJICS B KOHTPOJLHOU I'PyIIe, YeM
B wucciaexyemoii. B pa6ore M.N. Viazquez-Garcia
et al. (1998) Ha MeKCHKAHCKOIl TOIMYJISAINE [aH-
HBII aJijiesib TaK)Ke dYalle PEerucTpupoBajicss B KOH-
TPOJbHOW Tpytme, 4yeM y mnamuentoB ¢ AUT [32].
Annemn rena HLA-DRB1 nauboJjee 4acto BCTpeda-
iorcst B ucciaenoBanusx AWI. B nacrostimeit paGore
6bLIa MOJTyYeHa CTAaTHUCTUYECKU JIOCTOBEPHAST acCOIU-
arua Mexxay DRB1%03:01:01 u AUT. Creayer or-
MeTuth, uto DRB1*03 saBasiercss xoporio ornmcaH-
HBIM (DAaKTOPOM pHCKA JJIsI MHOTMX TomyJsimii [29,
31, 33, 34]. CornacHo JuTeparypHbIM JAaHHBIM, aJ-
neab DRB1*04 rtaxke uwacto acconmmpoBan ¢ AUT.
Hanpumep, mnosbimennas yacrora DRB1*04 6bina
OoTMeYeHa JUIsd  poccuiickoit  [22], MeKcHKaHCKOI
[32] u wnamiickoit monyssanumit [35]. Opnako B jaH-
HOM WCCJIEJOBAaHUM YacTOTa BCTPEYAEMOCTH aJiiesieit
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DRB1*04 B uccieayeMoil U KOHTPOJIBHON T'PyIax
3HAYMMO He paszianyanachb. lIpw 2TOM TamIoOTUIIBI
DPB1%04:01:01-DOQB1*02:01:01 u DPB1*04:01:01-
DRB1*03:01:01 damie BcTpevyasmch B HCCIeLyeMOi
rpyie.

[l1ss TpoBepKM BO3MOYKHOCTH WCIIOJIb30BAHUS
OTIUCAHHBIX aJlIesieil,/ TAIIOTUIIOB KaK PENKTOPOB
AWT mamum 6blaa MCHOJB30BaHA MOJEJIDb JIOTUCTHYE-
ckoii perpeccun. /[lanHasg Mojesnb XapaKTepu3oBa-
Jlach CPaBHHTENBHO HeGoabmoll Tounoctsio (0,688),
YTO MOMKET oTpaxkarb TO, uyto pazsurtue AUT u TIC
MOKeT OBITb CBSI3aHO CO MHOXECTBOM (PaKTOpOB,
kpome tenoB HLA. Bbura mosyuena cpaBHUTENbHO
Huskas uyscTBUTesnbHOCTD (0,487). B 1enom Hus-
Kag YyBCTBUTEJIbHOCTb TeHeTHYeCKuX (haKkToOpOB
PN ayTOUMMYHHBIX GOJE3HSX CO CJOXKHBIM TeHe-
30M fABJSETCS HOPMaJIbHOM, Tak Kak pas3Burue 060-
JIE3HU, OUYEBWIHO, 3aBUCUT OT MHOXKeCTBa (haKTOPOB.
Hanpumep, 6b110 nmokasano, uro 6osee 90 % marm-
€HTOB € AaHKWJIO3WPYIONUM CHOHAMIUTOM 06J1a1af0T
amnenem HLA-B*27 [36], HO B TO ke BpeMs TOJBKO
y 1—2 % Hocureseil JaHHOTO ajulejisi PasBUBAETCS
3aboseBanne [37]. Ilpu atom B HalmeM Hccaer0Ba-
HUW MOJEJTb JIOTUCTUYECKON Pperpeccu XapaKkTepu-
30BaJIaChb CPABHUTEJIbHO BBICOKON crenupUUHOCTHIO
(0,887). B menoM MOKHO OTMETHTB, YTO, HECMOTPS
Ha HEBDBICOKYIO TOYHOCTb IIPE/ICKa3aHus, C y4eToM
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Occurrence of Alleles of the HLA-A/B/C/DPB1/
DQB1/DRB1 Genes in Autoimmune Hepatitis
(Results of a Single-Center Study)

Mikhail D. Chanyshev'*, Yulia G. Sandler?, Natalia V. Vlasenko!, Natalia A. Bodunova?,
Albina G. Glushchenko!, Anzhelika S. Chegodar?, Anastasiia V. Vykhodtseva',
Elena V. Vinnitskaya?, Kamil F. Khafizov!, Vasiliy G. Akimkin'

! Central Research Institute of Epidemiology of the Federal Service for Surveillance on Consumer Rights Protection
and Human Wellbeing, Moscow, Russian Federation
2 Loginov Moscow Clinical Scientific Center, Moscow, Russian Federation

Aim: determination of alleles of HLA genes associated with autoimmune hepatitis (AIH) and overlap syndrome (OS)

in the Russian population.

Materials and methods. The study included 160 adult patients with a verified diagnosis of AIH or OS. The control

group consisted of 320 conditionally healthy participants. A custom NGS panel was used to type the alleles of the

HLA class | and Il genes. The statistical analysis was carried out using Pearson’s 2 test with multiple FDR correction

(p < 0.05). Alogistic regression model was used to evaluate HLA alleles as predictors of the disease.

Results. Alleles and haplotypes which frequencies have statistically significant difference in the study and control

groups were identified. In the study group, alleles HLA-A*01:01:01 (OR=2.15; 95 % CI: 1.43-3.23), HLA-B*08:01:01

(OR=23.88;95 % Cl: 2.10-5.44), HLA-C*07:01:01 (OR = 1.90; 95 % CI: 1.30-2.78), HLA-DPB1*01:01:01 (OR = 3.22;

95 % Cl: 1.58-6.55), DQB1*02:01:01 (OR = 3.11; 95 % CI: 2.06-4.70), HLA-DRB1*03:01:01 (OR = 3.03; 95 % ClI:

2.02-4.55) were more common. Frequency of occurrence of the DQB1*03:01:01 allele in the study group was lower
than in the control group (OR = 0.49; 95 % CI: 0.34-0.71). A logistic regression model was built, which was charac-
terized by an accuracy of 0.688, a sensitivity of 0.487, and a specificity of 0.887.

Conclusion. Alleles and haplotypes of HLA genes associated with AIH and OS were identified in a representative

sample of the Russian population.

Key words: autoimmune hepatitis, human leukocyte antigen, HLA class | and I, alleles, haplotype
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BcTtpeyaemocTtb annenei redos HLA-A/B/C/DPB1/DQB1/DRB1

npu ayTromMmmMyHHOM renatTute (pesyn bTaTbl OAHOLUEHTPOBOIo Mccnenoaanz)

M.[. Yaubiwes'™, tO.I. Cangnep?, H.B. Bnacenko', H.A. BoayHoBa?, A.l. ThyuwieHko', A.C. Yerogapb?, A.B. Beixoguesa',

E.B. BuHHuukas?, K.®. Xadpuszos', B.I. AKUMKUH'

" ®BYH «l{eHTpasibHbIii Hay4HO-UCCeA0BaTEbCKUI UHCTUTYT anvaemuoiorun» denepasbHovi ciyx6bl Mo Haa3opy B chepe
3aLnThl NpaB rnoTpebutenei n 6aarornony4us yenoseka, Mocksa, Poccurickas Penepauusi

2 BY3 «MoCKOBCKUIA KIIMHUYECKMNI HayYHO-MpakTudeckuii ueHTp um. A.C. JloruHoBa» [JenaptamMmeHTa 34paBooXpaHeHus
ropoaa Mocksbi, MockBa, Poccuiickasi enepavms

Llenb paGoTbl: onpeaeneHve annenei reHos HLA, accouMmMpoBaHHbIX C ayTOMMMYHHbIM renatutomM (AU n nepe-
KPEeCTHbIM cuHapomoM (IMC), B pocCMNCKON NONyNsaLnn.

MaTtepuansbi u metoapl. ViccnenosaHuve Bkatodano 160 B3pocbix MAUUMEHTOB C BEPUPULMPOBAHHLIM OMArHO30M
AUT nnn MNC. KoHTponbHaga rpynna — 320 yCcnoBHO 300POBbIX YHAaCTHUKOB. [Ans TMnMpoBaHus annenen reHos HLA
knacca | n Il ncnonb3oBanun paspadboTaHHyio Hamu naHenb NGS. CTaTUCTMYeCKnin aHanu3 NPoBOAMIICS C UCMOJb-
30BaHNeM kpuTepus cornacus NMupcoHa y? ¢ MHOXeCTBEHHOW nonpaekon FDR npu ncxogHom 3agaHHom p < 0,05.
[ns oueHkn annenein HLA kak NpeankTopoB 3ab0/1eBaHUs NPUMEHSIACh MOAESb NOrMCTUYECKOWN PEFPECCUN.
Pe3ynbraTbl. Bbiin onpeneneHbl anaeny 1 ranioTunbl, YacToTa BCTPEYAEMOCTM KOTOPbIX CTAaTUCTUYECKU O0C-
TOBEPHO pasnuyanacb B UCCNEQYEMON 1 KOHTPONLHOW rpynnax. B uccnegyemown rpynne yawie BCTPEYanuCb an-
nenun HLA-A*01:01:01 (O = 2,15; 95 % OWN: 1,43-3,23), HLA-B*08:01:01 (O = 3,38; 95 % AU: 2,10-5,44),
HLA-C*07:01:01 (O = 1,90; 95 % AW: 1,30-2,78), HLA-DPB1*01:01:01 (OLW = 3,22; 95 % AOWN: 1,58-6,55),
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DQB1*02:01:01 (OLU = 3,11; 95 % AW: 2,06-4,70), HLA-DRB1*03:01:01 (OLL = 3,03; 95 % OW: 2,02—-4,55). YacTo-
Ta BcTpeyaemocTu annens DQB1*03:01:01 B uccnegyemoit rpynne Obiia HUXe, Yem B KOHTpoJibHOW (OLL = 0,49;
95 % OW: 0,34-0,71). Bbina nocTpoeHa Moaesb OrMCTUYECKON PErpPeccum, KoTtopas xapakTepnsoBasacb TOHHO-
cTbio 0,688, yyBcTBUTENBLHOCTLIO 0,487, cneunduyHocTbio 0,887.

BbeiBOAbI. Ha penpeseHTaTBHOMN BLIOOPKE POCCUIACKOM MOMyAs\LmMn Obinv onpeaeneHbl anienm U ranioTunbl reHoB

HLA, accoummpoBaHHbie ¢ AUT n TC.

KnioueBble cnoBa: ayTOMMMYHHbIN FENATUT, YeJIOBEYECKUIA NenkouuTapHbin aHTureH, HLA | v Il knacca, annenu,

rariotTun

KoHdnukT uHTEepecoB: aBTopbl 3as8BASI0OT 06 OTCYTCTBUN KOHMINKTA UHTEPECOB.

Ana uutupoBanua: Yauoiwes M.A., Cangnep tO.I., Bnacerko H.B., bogyHoBa H.A., MmyweHko A.T., Yerogapb A.C., Beixogue-
Ba A.B., BuHHuukas E.B., Xadpunsos K.d., AkumkuH B.T. BcTpeyaemocTs anneneii reHoB HLA-A/B/C/DPB1/DQB1/DRB1 npu ayTo-
VMMYHHOM renatmute (pesynsratbl OOHOLLEHTPOBOIo NCCNefoBaHus). POCCUNCKNA XypHan racTpoO3HTEPONOrnm, renatosiorum, Ko-
nonpoktosorumn. 2025;35(2):105-118. https://doi.org/10.22416/1382-4376-2025-35-2-105-118

Introduction

Autoimmune diseases represent a broad group
of pathological conditions characterized by the
immune system’s loss of tolerance to self-antigens
and tissues. Autoimmune hepatitis (AIH) is one
such disorder. In general, autoimmune liver dis-
eases are relatively rare. According to a meta-ana-
lysis by J.W. Hahn et al. (2023), the global pooled
incidence and prevalence of ATH are 1.28 cases per
100,000 population per year and 15.65 cases per
100,000 population, respectively [1]. Specifically,
the incidence of ATH is reported to be 1.68 cases
per 100,000 population per year in Denmark [2]
and 4 cases per 100,000 per year in the United
States [3]. Notably, the global prevalence of ATH
is steadily increasing, affecting individuals across
all age groups from pediatric to elderly. The dis-
ease exhibits a marked female predominance, with
a female-to-male ratio averaging 4 : 1 [4—6]. The
etiology of ATH remains incompletely understood;
however, genetic predisposition, environmental
factors, infections, and pharmacological agents
are presumed to play significant roles in disease
development [7, 8].

One of the key diagnostic markers of AIH is
the presence of autoantibodies (AAbs). Although
the International Autoimmune Hepatitis Group
has not endorsed classifying ATH based on auto-
antibody profiles [9], historically, patients have
been categorized into type 1 and type 2 ATH ac-
cording to their serological profiles. Type 1 ATH
is associated with positivity for antinuclear anti-
bodies (ANA) and/or smooth muscle antibodies
(SMA). Type 2 AIH, which is significantly less
common, is defined by the presence of circulating
anti-liver kidney microsomal type 1 antibodies (an-
ti-LKM1), anti-LKM3, and/or anti-liver cytosol
type 1 antibodies (anti-LC1) [10]. Among adult
patients, neither the autoantibody titer nor profile
at disease onset or during therapy reliably reflects
disease severity or prognosis [11]. Multiple au-
toantibodies may coexist in a single patient, and

their spectrum can evolve over time; specific an-
tibodies may disappear and be replaced by oth-
ers. The loss of autoantibodies may correlate with
improvements in laboratory and histological ac-
tivity markers but does not reliably predict ther-
apeutic success [12]. In genetically predisposed
individuals, ATH may be accompanied by autoim-
mune-mediated bile duct destruction, resulting in
a mixed clinical phenotype of ATH and primary
biliary cholangitis (PBC). The coexistence of two
autoimmune liver diseases in a single patient is
referred to as autoimmune overlap syndrome (OS),
or a variant form of AIH with PBC features (ATH/
PBC). This condition is considered a distinct hy-
brid form or atypical ATH phenotype, character-
ized by the presence of laboratory, immunological,
and/or histological features of PBC in addition
to the clinical and morphological picture of ATH.
Identifying OS phenotypes is clinically significant,
as these patients often require combination thera-
py including both immunosuppressive agents and
ursodeoxycholic acid (UDCA), which may result
in more favorable biochemical and histological
outcomes [13, 14].

Among genetic factors, the greatest focus has
been on HLA genes, which encode components
of the major histocompatibility complex (MHC).
These genes, located on chromosome 6, exhibit high
polymorphism. Numerous studies have demon-
strated associations between specific HLA alleles
and haplotypes with various diseases, including
autoimmune disorders [15, 16]. Associations be-
tween HLA alleles and AIH susceptibility have
been established, with considerable inter-popu-
lation variation in risk and protective alleles. In
North American and Danish populations, ATH
has been linked to HLA-DRB1*03:01 and HLA-
DRB1*04:01 [17, 18]. HLA-DRB1*04:01 has
also been identified as a high-risk allele in the
Japanese population [19]. In Argentine cohorts,
HLA-DRB1*04:05 and HLA-DRB1*13:01 were

Poc ypH racTposuTepoJ rematon koaonpokros 2025; 35(2) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(2)



www.gastro-j.ru

Original articles / OpurnHasbHbIE TCCTEIOBAHNS

found to be high-risk alleles, whereas HLA-
DRB1*13:02 was associated with reduced risk [20].
DRB1*08:02 and DRB1*08:03 have been associat-
ed with increased risk in Japan; DRB1*04:05 —
in Korea; DRB1*13 and DRB1*14 — in Pakistan;
and DRB1*04:05, DRB1¥13:01, DQB1*02, and
DOB1*06:03 — in Latin America [8]. Among
Chinese ATH patients positive for anti-SLA/LP anti-
bodies, elevated frequencies of B¥35:01 and C*08:01
alleles have been reported [21]. To our knowledge,
only one study investigating ATH and HLA has been
published in Russia. This study included 54 patients
with autoimmune liver diseases (18 with AIH and
14 with OS) and 100 control samples. It reported an
increased frequency of HLA-A*24, B*27, DRB1*04,
DOB1*02:01, and DQB1*03:02 alleles in ATH pa-
tients, and B*35, DRB1*14, and DOB1*06:03 in
patients with OS [22].

It should be noted that most of the afore-
mentioned HLA studies employed serological or
PCR-based methods, which are considered less
precise [23]. The only Russian study involved a
very limited ATH patient sample. We developed
an NGS-based panel for rapid and reliable typing
of HLA-A/B/C/DPB1/DQB1/DRB1 alleles
and determined their frequencies in 160 patients
samples with ATH or OS, and 320 control samples.

Materials and methods

Patients

The study group included 160 adult patients
with ATH (n = 124) and PS (n = 36), predomi-
nantly women (91 %). The general characteristics
of the patients are presented in Table 1.

The diagnosis was established according to the
simplified diagnostic criteria [24]. All patients un-
derwent liver biopsy with histopathological veri-
fication. The study also included 36 patients with
overlap syndrome (AIH with features of PBC),
who, in addition to the clinical, immunological,
and morphological features of AIH (elevated 1gG
levels, presence of autoantibodies typical of ATH
such as ANA, ASMA, SLA/LP, LKM-1, LC-1,
and interface hepatitis with lymphoplasmacyt-
ic infiltration and moderate or high histological
activity), also exhibited certain features charac-
teristic of PBC. Among these patients, 15 out of
36 tested positive for PBC-specific autoantibodies
(AMA or sp100, gp210), 20 out of 36 had alka-
line phosphatase (ALP) levels ranging from 1.5
to 3.0 times the upper limit of normal, and 17
out of 36 showed mild histological signs of bile
duct injury. All patients received immunosuppres-
sive therapy (IST): systemic glucocorticosteroids
(topical forms were used less frequently, n = 14)
and azathioprine. Patients with AIH/PBC also

received ursodeoxycholic acid (UDCA) as part of
combination therapy.

The control group consisted of 320 conditional-
ly healthy adult participants. Figure 1 presents the
age and sex distribution of the study and control
groups. The Mann — Whitney U test was used
to compare the groups. There were no statistically
significant differences in age (p < 0.05) between
the study and control groups, either when strati-
fied by sex (females: p = 0.54; males: p = 0.81) or
when considered as a whole (p = 0.6).

HLA sequencing

Genomic DNA was extracted from peripher-
al blood samples using the “RIBO-prep” reagent
kit (AmpliSens, Russia). DNA concentration
was measured with the Quantum kit (Evrogen,
Russia). Exons of the HLA-A/B/C/DPB1/
DQB1/DRB1 genes were amplified using a cus-
tom-designed primer panel. Multiplex PCR ampli-
fication was performed in two separate reactions,
each containing 10 ng of template DNA, 10 pL of
PCR-mix-2-blue (AmpliSens, Russia), 1.4 pL of
4.4 mM dNTP mix (AmpliSens, Russia), primers,
and sterile water to a final volume of 25 uL.. The
PCR conditions were as follows: 1) initial dena-
turation at 95 °C for 3 minutes; 2) 16 cycles of am-
plification: 95 °C for 30 seconds; 55 °C for 30 sec-
onds; and 72 °C for 20 seconds; 3) final extension
at 72 °C for 3 minutes. Pooled PCR products
were purified using AMPure XP magnetic beads
(Beckman Coulter, USA) at a bead-to-sample ratio

MonoBo3spacTHoe pacnpegenexne
Age sex distribution

il

1 KOHTpONbHas rpynna  control
[ vccnegyemas rpynna study

Bospact
Age
IS
o

KEeHWWHbI
females

MY>XYUHBI
males
Mon
Sex

Figure 1. Age and gender diagram of the study
(n = 160; 145 women and 15 men) and control
(n = 320; 290 women and 30 men) groups

Pucynox 1. TlosoBo3pactHast JuarpaMma nccjerye-
Moit (n = 160; 145 sxeHmmH u 15 My>KUnH) U KOHTPOJIb-
Hoit (n = 320; 290 skerH u 30 My>KUMH) TPYIIIT
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Table 1. Overall characteristics of patients
Tabauua 1. O61ast XapaKTEPUCTHKA HAIUEHTOB

Characteristics
Xapaxmepucmuxa

Patients included
in the study

Bx.arouennoie nauueHmosl

n=160

Demographics / [emoepapuueckue dannvie

Age, years / Bospacm, aiem; Me (IQR)

51.0 (36.0—60.0)

Women; n (%) / Kenwunwv,, n (%)

145 (91 %)

BMI / HMT; Me (IQR)

25.0 (20.5—27.0)

Biochemical parameters / Buoxumuueckue noxazamenu, Me (IQR)

Alanine aminotransferase, U/L / Aaanunamunompanceepasa, EO./ n

610.0 (260—1100)

Aspartate aminotransferase, U/L / Acnapmamamunompancgepasa, EJ./n

450.0 (190.0—965.0)

Gamma-glutamyltranspeptidase, U/L
Tanma-zaymanunsmpancnenmudasa, Eo./n

83.0 (39.0—175.0)

Total bilirubin, umol /L / O6wuii 6urupybun, mxmonv,/ n

19.7 (14.0—49.0)

Alkaline phosphatase, U/L / II[exounas ¢ocghamasa, EQ./ 1

121 (105—230)

Immunoglobulin G, g/L / Humynozrobyiun G, 2/ 1

21.5 (17.0—29.0)

Presence of antibodies / Haauuue anmumen

AymouMMyHHblﬂ zenamum € nPU3HAKAMU NepeudHozo 6ufludeOZO XojaaHeuma

ANA, n 159,160
ASMA, n 33/139
LKM-1, n 9/130
AMA / sp100, gp210, n 15/160
Seronegative, n / Ceponezamusnuie, n 1,/160
Morphological verification, n (%) / Mopghoaozuuecras sepugpuxauus, n (%)

Autoimmune hepatitis / Aymoummymnmnoul zenamum 125 (78.1)
Autoimmune hepatitis with signs of primary biliary cholangitis 25 (21.9)

Histological features: activity and fibrosis (according to METAVIR)
T'ucmonozuueckue npusnaxu: axmuenocmo u ¢uoépos (no METAVIR)

FO, n (%)

18 (11.2 %)

F, n (%) 36 (22.5 %)
F2, n (%) 30 (18.8 %)
F3, n (%) 39 (24.4 %)
F4, n (%) 37 (23.1 %)

Severe fibrosis > F3, n (%) / Taxenvui ¢puépos > F3, n (%)

76 (47.5 %)

Liver cirrhosis F4, n (%) / [uppos neuenu F4, n (%)

37 (23.1 %)

A0, n (%) 00 %)
Al, n (%) 41 (25.6 %)
A2, n (%) 60 (37.5 %)
A3, n (%) 59 (36.9 %)
Activity > A2, n (%) / Axmusnocmo > A2, n (%) 119 (74.4 %)
Presence of immune-mediated diseases, n (%) 64 (40 %)
Hanuuue ummynoonocpedosannvix 3abonesanui, n (%) °
Autoimmune thyroid diseases, n
. 21 / 64
Aymoummynnvle 3a601e6anuUs WUMOBUOHOU Keae3bl, I
Autoimmune connective tissue disease, n
U . 15 / 64
YmoumMmynHoe 3aboaesanue coeouHUmeHol MKaAnu, n
Inflammatory bowel diseases, n / Bocnaiumenvnvie 3a001e6anus Kuueunukd, n 10 / 64
Others, n / Apyeue, n 18 / 64

Note: F — stage of fibrosis according to the METAVIR scale; A — degree of histological activity according to the METAVIR scale.
IIpumeuanue: F — cmadus ¢u6po3a no wxanre METAVIR; A — cmenenv zucmosiozuuecxkou axmuenocmu no wxaie METAVIR.
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of 0.8:1, with an elution volume of 15 uL.. PCR in-
dexing was performed in a 25 pL reaction mixture
containing 10 pL of PCR-mix-2-blue (AmpliSens,
Russia), 1.4 pL of 4.4 mM dNTP mix (AmpliSens,
Russia), 5 pL of purified PCR products, sterile
water, and Nextera Illumina index adapters, with
a final primer concentration of 200 nM. The PCR
conditions were as follows: 1) denaturation at
95 °C for 1 minute; 2) 25 cycles of amplification:
95 °C for 20 seconds; 55 °C for 30 seconds; and
72 °C for 20 seconds; 3) final extension at 72 °C
for 3 minutes. PCR products were visualized via
electrophoresis in a 1.7 % agarose gel. Indexed
libraries were pooled and purified using AMPure
XP magnetic beads (Beckman Coulter, USA) at a
bead-to-sample ratio of 0.8 : 1. The concentration of
the purified library was measured using the Qubit
dsDNA HS Assay Kit and Qubit 4.0 fluorometer
(Invitrogen, USA). High-throughput sequencing
was performed on the Tllumina MiSeq platform
using the MiSeq Reagent Kit v3 (600 cycles).

Bioinformatics: HLA allele typing

Sequencing data quality was assessed using
FastQC. Adapter sequences were removed with
Trimmomatic, and primer sequences were trimmed
using Cutadapt. Bowtie2 was used to align the
reads to the reference genome. Allele typing was
performed using the SpecHLA software [25].
SpecHLA results were further validated using a
custom Python script.

Statistics

All statistical analyses were conducted in the
Python programming environment using the Numpy,
Pandas, SciPy, and Stats libraries. Data visualiza-
tion was carried out with Seaborn and Matplotlib.
Pearson’s chi-squared test was used to compare al-
lele and haplotype frequencies. Multiple compari-
sons were corrected using the false discovery rate
(FDR) method; p-values with FDR < 0.05 were
considered statistically significant.

Results

Frequency of HLA alleles

Initially, we analyzed the frequency of in-
dividual HLA alleles in the study and control
groups. The results are shown in Figures 2—7.
The HLA-A*01:01:01 allele was significantly more
frequent in the study group (OR = 2.15; 95 % CI:
1.43-3.23; pype = 0.0128), with a more pro-
nounced effect in patients with AIH than those
with OS. The frequency of HLA-B*08:01:01 was
also significantly higher in the study group com-
pared to the control group (OR = 3.38; 95 % CI:
2.10—-5.44; p., < 0.01). HLA-B*08:01:01 was
equally prevalent among patients with both
ATH and OS. The HLA-C*07:01:01 allele was
significantly more frequent in the study group
(OR = 1.90; 95 % CI: 1.30—2.78; p,,, = 0.0391),
again with a more pronounced effect in patients
with ATH. The frequency of HLA-DPB1*01:01:01
was significantly higher in the study group
(OR = 3.22; 95 % CI: 1.58—6.55; pp,, = 0.0433),
with a stronger effect in patients with ATH than
OS. The frequency of the DQB1¥02:01:01 allele
was increased in the study group compared to
the control group (OR = 3.11; 95 % CI: 2.06—
4.70; pope < 0.01), with this allele being equal-
ly common among patients with AIH and OS.
Conversely, the frequency of the DQB1*03:01:01
allele was reduced in the study group (OR = 0.49;
95 % CI: 0.34—0.71; p,,, = 0.0083). The HLA-
DRB1*03:01:01 allele was significantly more fre-
quent in the study group compared to controls
(OR = 3.03; 95 % CI: 2.02—4.55; pype < 0.01)
and was equally distributed among AIH and OS
patients. Overall, we observed no significant
sex-related differences in HLA allele frequencies.
The described findings are presented in Table 2.

HLA haplotype frequencies were also analyzed
in the study and control groups. Considering that

Table 2. Alleles of HLA genes, which occurrence differs in the study and control groups (p,,, <0.05)
Ta6auua 2. Annenn renoB HLA, BCTpedaeMOCTb KOTOPBIX PA3JinYaeTcsi B UCCIEAYEMON U KOHTPOJIb-

Hoii rpynmax (p,,, < 0,05)

Study group Control group
Allele Hccaedyemas | Konumpoavnas OR (95 % CI)
Aanenw epynna epynna P Pror o1l (95 % AH)
n=160 n =320
A*01:01:01 52 33 0.0003 0.0128 2.15 (1.43; 3.23)
B*08:01:01 47 31 2.791077 2.01 x10°° 3.38 (2.10; 5.44)
C*07:01:01 59 68 0.0011 0.0391 1.90 (1.30; 2.78)
DPB1*01:01:01 20 13 0.0014 0.0433 3.22 (1.58; 6.55)
DQB1%02:01:01 61 45 3.85 x 1078 6.05 x 106 3.11 (2.06; 4.70)
DOB1*03:01:01 44 157 0.0002 0.0083 0.49 (0.34; 0.71)
DRB1*03:01:01 62 47 5.60 x 108 6.05 x 106 3.03 (2.02; 4.55)
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Figure 2. Distribution of HLA-A gene alleles in the study and control groups. The study group included patients
diagnosed with autoimmune hepatitis (ATH; 7 = 124) and overlap syndrome (OS; n = 36)

Pucynox 2. Pacupeznenenue anneneii rena HLA-A B ucciemyeMoil u KOHTPOJIbHOU rpymmax. Mecmemyemast rpymnmna
BKJIIOYAJIA TIAIMEHTOB € MArHOCTHPOBAHHBIM ayToMMMyHHbIM renatutoM (AUT; 7 = 124) u nepekpecTHbIM CHHAPOMOM
(IIC; n = 36)
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Figure 3. Distribution of HLA-B gene alleles in the study and control groups. The study group included patients
diagnosed with autoimmune hepatitis (AIH; n = 124) and overlap syndrome (OS; n = 36)

Pucynox 3. Pacnpezenenne amneneii rena HLA-B B ucciemyeMoli 1 KOHTPOJIbHOH Tpymmax. Mccsemyemasi rpymia
BKJIIOYA/Ia TAMEHTOB ¢ JJMArHOCTUPOBAHHBIM ayToMMMyHHBIM renatutoM (AUT; 7 = 124) n nepexpecTHbIM CHHAPOMOM
(IIC; n = 36)
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Figure 4. Distribution of HLA-C gene alleles in the study and control groups. The study group included patients
diagnosed with autoimmune hepatitis (AIH; 7 = 124) and overlap syndrome (OS; n = 36)

Pucynox 4. Pacupenenenne amneneit rena HLA-C B uccieyeMoil 1 KOHTPOIbHOI rpynmnax. Mccienyemas rpynma
BKJIIOYAJIA MALMEHTOB ¢ JAMAarHOCTUPOBAHHBIM ayTOMMMYyHHBIM reratutoM (AUT; n = 124) n HepeKpecTHbIM CHHAPOMOM
(IIC; n = 36)
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Figure 5. Distribution of HLA-DPBT gene alleles in the study and control groups. The study group included patients
diagnosed with autoimmune hepatitis (AIH; n = 124) and overlap syndrome (OS; n = 36)

Pucynox 5. Pacnpenenenne amreneit rena HLA-DPB1 B uccremnyeMoii 1 KOHTPOJIbHOI Tpyrmax. Vceaeayemas rpyiia
BKJIIOYA/Ia TAMEHTOB ¢ JMAarHOCTUPOBAHHBIM ayToMMMyHHBIM renatutoM (AUT; 7 = 124) n nepexpecTHbIM CHHAPOMOM
(TIC; n = 36)
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Figure 6. Distribution of HLA-DQBT1 gene alleles in the study and control groups. The study group included patients
diagnosed with autoimmune hepatitis (ATH; 7 = 124) and overlap syndrome (OS; n = 36)

Pucynox 6. Pacnpenenenue annesneii rena HLA-DQB/1 B ucciemyeMoit 1 KOHTPOJIbHON rpymmax. Vecnemyemast rpymnmna
BKJIIOYAJIA TIAIMEHTOB € MArHOCTHPOBAHHBIM ayTonMMyHHBIM renatutoM (AUT; 7 = 124) u NepekpecTHbIM CHHAPOMOM
(IIC; n = 36)
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Figure 7. Distribution of HLA-DRB1 gene alleles in the study and control groups. The study group included patients
diagnosed with autoimmune hepatitis (AIH; n = 124) and overlap syndrome (OS; n = 36)

Pucynox 7. Pacupenenenue aieneit rena HLA-DRB1 B ucciemayeMoii 1 KOHTPOJIbHOI Tpyrmax. Vccaeayemas rpyina
BKJIIOYA/IA TAIMEHTOB ¢ JJMArHOCTUPOBAHHBIM ayToMMMyHHBIM renatutoM (AUT; 7 = 124) n nepexpecTHbIM CHHAPOMOM

(IIC; n = 36)
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Table 3. Haplotypes of HLA genes, which occurrence differs in the study and control groups

(popy < 0.05)

Ta6auua 3. Tannorunnl reroB HLA, BcTpeuaeMocTh KOTOPBIX pasinyaercsl B UCCJAeyeMON W KOH-
TposIbHOI rpymmax (p,,. < 0,05)

Study group

Control group

Haplotype Hccredyemasn | Konmpoavnas OR (95% CI)
Tanaomun epynna epynna Py Pror oIl (95% AH)
n=160 n =320

gg};ﬁj&g}ﬁ;ﬂ?&gg};%;?()7{:0011:01‘ 32 16 5.66 x 107 | 0.0340 | 4.75 (2.52; 8.96)
/133)113:10*10:(2)-16%2&01:017C*07:01:017 32 16 5.66 x 107 | 0.0075 | 4.75 (2.52; 8.96)
g’g)éﬂgg.g%?&m:01-c*o7:01:01- 32 16 5.66 x 107 | 0.0075 | 4.75 (2.52; 8.96)
?)1‘90113:10*10:3:16?;3%1501%8};03:01;01 33 17 521 x 107 | 0.0075 | 4.63 (2.49; 8.62)
38113:10*16(2);16%2?31%(3)};03:01:01 32 16 5.66 x 107 | 0.0075 | 4.75 (2.52; 8.96)
583:10*168:165B??S)éﬁ};o&m:01 39 21 6.09 x 105 |  0.0040 | 4.59 (2.59; 8.12)
A*01:01:01-B*08:01:01-C*07:01:01 33 19 230 < 10| 0.0081 |4.12 (2.26; 7.51)
/[*)8113:10*10:8,16%?&01:01‘ 33 17 521 x 107 | 0.0022 | 4.63 (2.49; 8.62)
R ot 08:01:01 33 17 521 x 107 | 0.0022 | 4.63 (2.49; 8.62)
348113:10*168,16%27:01:01‘ 32 16 5.66 x 107 | 0.0022 | 4.75 (2.52; 8.96)
R e C 70101 32 16 5.66 x 107 | 0.0022 | 4.75 (2.52; 8.96)
e 34 21 402 % 10| 0.0127 |3.84 (2.15; 6.88)
38%:1()*16(2);6E327:01:01- 39 21 6.09 x 10| 0.0005 | 4.59 (2.59; 8.12)
D b € 00T 39 21 6.09 x 10|  0.0005 |4.59 (2.59; 8.12)
T 46 25 2.61 x 109 | 8.23 x 105 | 4.76 (2.79; 8.11)
8’8173110*1631(;?5131*04:01:01’ 27 15 1.84 x 105 | 0.0484 |4.13 (2.13; 8.01)
C*07:01:01-DPB1*04:01:01- - ,
oot oy 27 15 1.84x 105 | 0.0484 | 4.13 (2.13; 8.01)
C*07:01:01-DOB1*02:01:01- ) .
oL D 42 23 2.00 x 10| 0.0003 | 4.60 (2.65; 7.98)
A*01:01:01-B*08:01:01 34 20 2.04<10°| 0.0016 |4.05 (2.24; 7.30)
A*01:01:01-C*07:01:01 36 % 321 x 10| 0.0175 |3.15 (1.83; 5.41)
A*01:01:01-DOB1*02:01:01 34 21 402 10°| 0.0024 |3.84(2.15; 6.88)
A*01:01:01-DRB1*03:01:01 34 21 402 10°| 0.0024 |3.84(2.15; 6.88)
B*08:01:01-C*07:01:01 40 26 8.64 x 107 | 0.0008 |3.77 (2.20; 6.45)
B*08:01:01-DOB1*02:01:01 46 25 2.61 x 109 | 7.10 x 10°° | 4.76 (2.79; 8.11)
B*08:01:01-DRB1*03:01:01 46 25 2.61 x 109 | 7.10 x 10°° | 4.76 (2.79; 8.11)
C*07:01:01-DOB1*02:01:01 42 23 2.00 x 109 | 2.72 x 10> | 4.60 (2.65; 7.98)
C*07:01:01-DRB1*03:01:01 42 23 2.00 x 10-° | 2.72 x 105 | 4.60 (2.65; 7.98)
DPB1*04:01:01-DOB1*02:01:01 36 28 5.46 x 10| 0.0248 |3.03 (1.77; 5.18)
DPB1*04:01:01-DRB1*03:01:01 36 28 5.46 x 105| 0.0248 |3.03 (1.77; 5.18)
DOB1*02:01:01-DRB1*03:01:01 58 44 2.66 x 108 | 2.90 x 10 |3.57 (2.27; 5.61)
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the alleles HLA-A*01:01:01, HLA-B*08:01:01,
HLA-C*07:01:01, HLA-DQB1*02:01:01, and
HLA-DRB1#*03:01:01 were significantly more
frequent in the study group, haplotypes includ-
ing these alleles were also more frequently ob-
served among participants with AIH and OS.
Additionally, the haplotypes DPB1*04:01:01-
DQB1*02:01:01 and DPB1*04:01:01-DRB1*03:
01:01 were more frequently found in the study
group. Table 3 presents the haplotypes whose
frequencies differed significantly between the
study group and the comparison group.

Logistic regression was used to evaluate HLA
gene alleles as prognostic markers. To balance
the odds, half of the comparison group was
randomly removed, resulting in 160 participants
from both the study and control groups being
included in the analysis. A table was created
indicating the presence or absence of alleles
and haplotypes listed in Tables 2 and 3. The
study participants were evenly divided into
two samples with stratification by disease.
The first group was used to train the logistic
regression model, and the second group was
used for testing. The logistic regression model
yielded the following metrics: accuracy —
0.688, sensitivity — 0.487, specificity — 0.887.
The resulting ROC curve is shown in Figure 8.

Discussion

In this study, we obtained the allele distri-
butions of the HLA-A/B/C/DPB1/DQB1/
DRB1 genes in a representative sample
of patients with AIH/OS, as well as in
conditionally healthy participants. We found a
statistically significant association between the
alleles A*01:01:01, B*08:01:01, and C*07:01:01
with ATH/OS. In most recent studies focused on
HLA and ATH, the alleles of these genes were not
investigated. Interestingly, these alleles were
noted in some earlier studies. The association
between HLA-A1 and HLA-B8 was first reported
by I.R. Mackay and P.J. Morris (1972), and
subsequently observed in several other works
[26—29]. M.D. Strettell et al. (1997) found an
increased frequency of HLA-C*07 in a sample of
87 AIH patients and 100 conditionally healthy
participants from the English population [30].
We also observed that the HLA-DPB1*01:01:01
allele was significantly more frequent in the
study group compared to the control group. To
the best of our knowledge, this observation has
not been reported in other studies. G. Opelz et
al. (1977) found that the DPB1*04 allele was
more characteristic of AIH patients compared
to healthy controls in a Danish population

HLA ROC-kpuBasi
HLA ROC-curve

1.01

0.8 1

0.6

0.4

YyBCTBUTENBHOCTD
Sensitivity

0.2 1

0.0 L8 —— AUC = 0.732
0.0 02 04 06 0.8 10
CneuundunyHocTb
Specificity

Figure 8. ROC-curve of logistic regression built
on the alleles and haplotypes given in Tables 1 and 2;
AUC — area under the curve

Pucynox 8. ROC-kpuBas JOTHCTHYECKON perpec-
CHH, TIOCTPOEHHON HA aJUIEJISIX ¥ TaIyIOTUIIAX, [PUBEIEH-
ubix B Tabmiiax 1 u 2; AUC — 1mwioma/ib noj KpuBoit

(26 alleles in 38 ATH patients and 22 alleles in 91
controls) [28]. In our study, the frequency of
DPB1*04:01:01 was not significantly different
between the study and control groups. The
HLA-DQB1%02:01:01 allele was more common
in the study group than in the control group.
This observation is consistent with findings in
both Russian [22] and UK populations [31].
On the other hand, the DQB1*03:01:01 allele
was statistically significantly more frequent in
the control group, aligning with findings from
the Mexican population by M.N. Viazquez-
Garcia et al. (1998) [32]. The alleles of the
HLA-DRB1 gene are the most commonly
studied in AIH research. In this study, we
found a statistically significant association
between DRB1*03:01:01 and AIH. Tt should
be noted that DRB1*03 is a well-established
risk factor in many populations [29, 31, 33, 34].
According to the literature, the DRB1*04 allele
is also frequently associated with AIH. For
instance, an increased frequency of DRB1*04
has been reported in Russian [22], Mexican
[32], and Indian populations [35]. However,
in this study, the frequency of DRB1*04
alleles did not differ significantly between
the study and control groups. Notably, the
haplotypes DPB1#*04:01:01-DQB1*02:01:01
and DPB1%*04:01:01-DRB1*03:01:01  were
more frequently observed in the study group.
To assess the potential of these alleles/
haplotypes as predictors for ATH, we applied
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a logistic regression model. The model showed
a relatively low accuracy of 0.688, which may
reflect the fact that the development of AIH
and OS could be influenced by multiple factors
beyond HLA genes. The sensitivity of the
model was relatively low (0.487). In general,
low sensitivity of genetic factors in complex
autoimmune diseases is expected, as disease
development clearly depends on a multitude
of factors. For example, it has been shown
that over 90 % of patients with ankylosing
spondylitis carry the HLA-B*27 allele [36],
but only 1—2 % of these allele carriers actually
develop the disease [37]. Despite the low
predictive accuracy, the logistic regression
model in our study demonstrated relatively
high specificity (0.887). Overall, despite
the moderate predictive accuracy, the high
specificity suggests that HLA alleles could be
used to identify individuals at potential risk
for AIH.
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LIuTOompoTeKIusa CAU3UCTOU OOOAOYKU JKEAYAKA
Y 9PAAUKAIIMOHHAA Tepanud UHPEeKIuU
Helicobacter pylori: TOUKU CONIPAKEHUA

A.C. Tpyxmanos, /[I.E. Pymaunesa®, T.JI. Jlanuna

DIAOY BO <Ilepsviti Mockosckuii zocydapcmeennviii meduyunckuil ynusepcumem um. .M. Ceuenosas Munucmepcmea
30pasooxpanenus Poccuiickou ®edepayuu ( Ceuenoscrxuil Ynusepcumem), Mockea, Poccutickas Dedepayus

Llenb: npeacTaBuTb JaHHbIE 06 OCHOBHbBIX KOMMOHEHTAX 3aLLUMTbl CIIM3UCTOM 0O0NI0YKM XENYAKA N BOSMOXHOCTSAX
apagukauumn H. pylori n LMTONPOTEKTMBHOM hapmakoTepanmn sl €e BOCCTAHOBEHUS.

OCHOBHbIE MOJIOXKEHUSA. PasnvyHble KOMMNOHEHTbI CUCTEMbI 3aLLMTLI COOTHOCHATCS C NPeaanuTenmanbHbIM, aNuTe-
JIManbHbIM 1 NOCT3INUTENMANIbHBIM YPOBHSIMM B COOTBETCTBMM CO CTPYKTYPHOW OpraHn3aLmen Cnm3ncTo 060104Km
xenyaka. KonoHnsauus H. pylori cnn3ucToi 0605104KN Xenyaka, pasBuTie 0CTPOro M XPOHMYECKOro racTpmTa Bo3-
MOXHbI 6narogaps Lenomy psay GakTtopoB, K KOTOPbIM OTHOCUTCS dopMa BakTepumn, Hanmyme GakTopoB BUPYJIEHT-
HocTu (CagA, VacA, OipA), 6enkos aareaun (BabA, SabA). H. pylori oka3biBaeT HeraTMBHOe BO3OeNCTBME Ha BCE
YPOBHW 3aLLMTbI raCTPOAYOAEHANBHON CIN3UCTOM 060104KUN, HANPUMEP BAVSET HA CEKPELIMIO MYLIMHOB, HapyLUaeT
bYHKLUMOHNPOBaHNE GeNlkoB MIOTHbIX KOHTAKTOB. dpaaukaums nHbekuum H. pylori HUBeNMpyeT ero HeraTuBHbIE
addekTbl. MNoBbileHne 3aDPEKTUBHOCTM apaanKaunNoHHOM Tepanun H. pylori LOCTUraeTCcs BKIIOYEHNEM B CXEMbI
Tepanun pebamunuaa. B Poccuiickornt ®epepaumnmn adbdEKTMBHOCTb apaamkaumm npy godaeneHum pebamunuaoa
K nedyeHuto coctasuna 90,38 % no cpaBHeHuto ¢ 81,68 % 6e3 pebamunuaa. BknioueHne pebammnnaa B CXemy ne-
YEeHMS MpY Ha3HAYEHUW CTaHOAPTHOM TPOMHOW Tepanuu ¢ BUCMYTOM TPUKaANNSA AMLMTPATOM MO3BOJISET LOCTUYb
rnokasarenein ycnewHon apaavkaumm 6onee 95 %. LintonpoTekTnBHblE CBOMCTBa pebamunuaa 0OycoBeHbl Nno-
BbILLEHVWEM CUHTE3a SQHAOMEHHbIX NPOCTarnaHAMHOB, MYLMHOB, coaepXalumx O-rnmkaHbl, YMEHbLUIEHNEM OKUCIN-
TENbHOr0 CTPECCA M BOCMAaNIEHWS.

3akn4yeHue. Ipaamkaums nHbekumm H. pylori cnocobCcTBYeT BOCCTAHOBIEHUIO 3ALLUTHBLIX CBOCTB CIIN3UCTOMN
obosouku xenyaka. Pebamunug npu BKJIOYEHMM B CXEMbl dpaaukaumMoHHOW Tepanun H. pylori noBbIlIaeT ee ad-
deKkTUBHOCTb. LiMTonpoTekTnBHble addekTbl pebammnmnaa Nno3BoNSI0T Ha3Ha4YaTb ero Npy NoCTapaanKauMoHHOM
racTpuTe Ha OJINTENbHbIV CPOK.

KnioueBble cnoBa: Helicobacter pylori, myuyiH, npocTarnaHamvHbl, apaankaunoHHas Tepanust H. pylori, pebamunng,
KoHdnukT nirepecoB: onybnvkoBaHo npuv nogaepxke NPO.MEL,.LC.

Ana untnpoBaHusa: TpyxmvaHoB A.C., PymsaHuesa [.E., JlanvHa T.J1. LutonpoTtekuus cnmsncToi 060104KM Xenyaka 1 apaguka-
LMOHHasa Tepanus nHbekumn Helicobacter pylori: To4kn conpsixkeHns. POCCUNCKNIA XypHan racTposHTepOosorum, renaTtonornu,
kononpoktonoruun. 2025;35(2):119-128. https://doi.org/10.22416/1382-4376-2025-35-2-119-128

Cytoprotection of the Gastric Mucosa and Eradication Therapy

of Helicobacter Pylori Infection: Points of Conjugation

Alexander S. Trukhmanov, Diana E. Rumyantseva*, Tatiana L. Lapina
.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: to present data on the main components of gastric mucosal protection and the possibilities of H. pylori eradica-
tion and cytoprotective pharmacotherapy for its restoration.

Key points. The various components of the protection system correspond to the pre-epithelial, epithelial and
post-epithelial levels in accordance with the structural organization of the gastric mucosa. Colonization of the gas-
tric mucosa by H. pylori and the development of acute and chronic gastritis are possible due to a number of factors,
including the form of the bacterium, the presence of virulence factors (CagA, VacA, OipA), and adhesion proteins
(BabA, SabA). H. pylori has a negative effect on all levels of protection of the gastroduodenal mucosa, for example,
it affects the secretion of mucins, disrupts the tight junction proteins functioning. Eradication of H. pylori infection
eliminates its negative effects. An increase in the effectiveness of H. pylori eradication therapy is achieved by in-
cluding rebamipide in therapy regimens. In the Russian Federation the eradication efficiency with the addition of
rebamipide to treatment was 90.38 % compared with 81.68 % without rebamipide. The inclusion of rebamipide in
the treatment regimen when prescribing standard triple therapy with bismuth tricalcium dicitrate allows achieving
successful eradication rates of more than 95 %. The cytoprotective properties of rebamipide are due to an increase
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in the synthesis of endogenous prostaglandins, mucins containing O-glycans, and a decrease in oxidative stress and

inflammation.

Conclusion. Eradication of H. pylori infection helps restore the protective properties of the gastric mucosa. Rebami-
pide, when included in H. pylori eradication therapy regimens, increases its effectiveness. The cytoprotective effects
of rebamipide make it possible to prescribe it for long-term treatment of post-eradication gastritis.

Keywords: Helicobacter pylori, mucin, prostaglandins, H. pylori eradication therapy, rebamipide
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Helicobacter pylori (H. pylori) — sto rpamorpu-
1aTeJqbHasl CIUpaJeBUHAs MUKPOadpoduibHast Gakre-
P, KOJIOHUSHUPYIOMIAS CJAMBHUCTYIO0 000JIOUKY SKEeIYIKA.
no6ambras undunmposanuocts H. pylori cocrasisier
43,9 %, a B Poccniickoit Mepeparmm — 38,8 % [1, 2].
H. pylori cnysxur atrosiorimdeckM (haKkToOpOM racTphTa,
KOTOPBIii, B CBOIO OYepe/ib, SBIgeTcs (POHOM JIJIS TIeJI0-
ro psija 3a6oJieBaHmil, acCONMUPOBAHHBIX C JAHHON WH-
dexrmeii, B ToM unce paka xeayaka [3].

Helicobacter pylori:
bakTOpBI BUPYJIEHTHOCTH U TATOTE€HHOCTH

Kononnsamust  cansuctoin  000JOYKN  JKETyAaKa
H. pylori, pasButme 0CTPOro M XPOHHYECKOTO Ta-
CTpUTA BO3MOKHBI Ojarofapsi 1enaoMmMy psay ¢daxro-
POB, K KOTOPBIM OTHOCSITCS hopMa OakTepuu, Ha-
guure (haKTOPOB BUPYJEHTHOCTH, OEJIKOB aJTe3WN.
B macrosiiiiee BpeMsi BBIJIEISIOT TpH MopdoJiorinye-
ckue Qopmbr H. pylori: S-o6pasubie, U-o6pasubie
n C-o6pasupie (mepexoHble WIM MPOMEKYTOUHBIE)
n KOKKoBuaHbIe [4]. Bblmo ycranoBmeHo, 4TO Ham-
6oJIbIIIEell ypeasHoll aKTUBHOCTBIO 00JIA/IAl0T CITHpaJie-
Bunbie (S-o6pasubie) dopmbl H. pylori [5]. B cBowo
ouepe/ib, KokkKoBuauble, C-o6pasubie u U-o6pasmbie
¢opmbr 6oJiee yCTOWYMBLI B MIMPOKOM [uana3oHe pH,
COXPAHSIIOT BUPYJEHTHOCTD, JIydllle TEePEHOCAT BO3-
JleficTBre HeOIaronpusaTHbIX (PaKTOPOB, B TOM YHCJIE
aHTHOAKTEPUAbHBIX TIpenapaTtoB. biaromapst cru-
paneBuaHONi (opMe W KTyTHKaM OaKTepusi MOKeT
CBOOO/THO TIEpEMENaThCsl B CJI0E JKeJYIOUHON CJTU3H,
a CIOCOOHOCTb M3MEHATH CBOIO (hOPMY CO CIIHPAJb-
HOIT HAa KOKKOBYIO TOBBIIIAET €€ BbIXKMBAEMOCTb B JKe-
aynke [6]. Tpancdopmaiusa B KOKKOBUAHBIE (oOp-
MBI TIPOMCXOJUT TIPU U3MEHEHWH YCJIOBUN OOUTAHUS
(ucrormennn mMTATENbHON Cpeabl) WM BO3AeHCTBHN
AHTHOMOTUKOB U aHTUCEKPETOPHBIX  IPEIapaTos.
C anueMuoJ0rn4ecKoil TOUYKM 3peHusi CIocoOHOCTb
H. pylori o6pasosbiBath C-o6pasubie u U-oOpasnbie
GopMBI 1 TEPEXOANTH B COCTOSIHUE TOKOS SIBJISIETCS
BRJKHBIM (DAKTOPOM B €T0 PACIIPOCTPAHEHUN U TIOBTOP-
HoM undunupoBanuu [4].

Apresusi  H. pylori ¢ snureqnonuTaMu  ocy-
IIECTBJSIETCsT  OJIarofiapst 9KCIPECCHU  TOBEPXHOCT-
HBIX O€JIKOB, 00eCTeynBaIONNX TeCHOEe TPUIUIIAHNE
K KJeTkaM. K HUM MOXHO OTHECTH A/re3uH, CBSI3bI-
BaIOIUIICS ¢ aHTUTEHaMU TPYyIIbl KpoBu Jlponca b
na smureanonuTax (blood group antigen binding ad-
hesion, BabA), u aaresum, cBsasbiBaomuii cHaIOBYIO

kuciaory (SabA) [6]. BabA cmocoGerByer npuinma-
Huto H. pylori k suurennornurtaM, NPOHMKHOBEHHIO
B KJeTKy (PaKTOpOB BUPYJEHTHOCTH, B TOM 4ucye GeJ-
Ka — MPOAYKTA IUTOTOKCHH-ACCOIMUPOBAHHOTO TeHA
A (CagA) w BakyonM3upyIOIIEro HUTOTOKCHHA VacA.
He tonbko CagA n VacA, o u BabA crumysmpyer
BOCIIA/IUTEIbHbIE U MMMYyHHbIe peakiuun (BbIpaGOTKY
IL-8, Bocmanmrenbryto MchMJIpraumo), YTO TIPUBOJNT
K TIPSIMOMY WJIM OTOCPEIOBAHHOMY TOBPEXKIEHUIO CJIU-
31CTOI 000I0uKN KesyaKa [7]. 1o MEHEHHIO HEKOTOPBIX
aBropoB, ot BabA 3aBucur cBsizbiBarne H. pylori ¢ my-
mraoM MUCSAC B xesry109HOM atutesun [8].

SabA mpucyrcrByer npumepro B 40 % mTaMMOB
H. pylori, u ero axcipeccusi CBsi3aHa CO CTEIEHDBIO
6aKTepuaJbHON KoJOHM3auu. JlaHHBIN aAre3wH CIo-
coOeH TPUBOAUTH K PA3BUTUIO BOCHAJEHUSI, TSKEION
KUIIEYHON MeTalyia3ud U KaHIEePOTeHe3y B JKeJy/l-
Ke, BbI3bIBAag BBHIPAKEHHYI0 WHQUIBTPAINIO HEHTPO-
duramu 1 arpoduio CAUBUCTON OOOJOUKH JKEJTYJIKA,
a Tak)Ke CIOCOOCTBYSI MHAYKIIMH OKUCJIUTENBLHOTO TI0-
ppexxaenus [9]. S. Kato et al. mpogemoncrpuposalm,
4yro y naiuentoB ¢ H. pylori noBbliieHHAs dKCIIPec-
cust SabA gBjsiercsl oJJHUM U3 TPUTTEPOB, BHI3HIBAIO-
nmx geduiut xemesa [10].

Jlunonosmicaxapubl H. pylori uMeioT cTpyKTyp-
HYTO TOMOJIOTHIO C aHTUTEHAMHU TPy KpoBH JIbfonca
Ha SMUTETMOIUTAX JKeJyaKa. Takag aHTUTeHHAs MU-
MUKpHUS, MAaCKUPys GAKTEPUIO, MOKET ITPUBECTH K UM-
MYHHOU TOJIepaHTHOCTH K antureHam H. pylori u xo-
JIOHU3AINH CIM3UCTOI o6osoukn xemyaka [11].

OpHM "3 OCHOBHBIX (PAKTOPOB BUPYJIEHTHOCTU
H. pylori asasercss CagA. CagA — ato adderrop-
HBII 6esIOK ocTpoBa maroreHHoctu cag PAI, urparoie-
TO KJIIOUEBYIO POJib B KaHIleporeHese. [IpoHnKHOBEHNE
CagA B 3IUTEJUNAIBHYIO KJETKY OCYIIECTBJISIET-
cs depe3 HUIM, OOpa30BaHHbIE CUCTEMOI CeEKpelruu
tna 4 (T4SS). B 3aBucuMocTs 0OT HaJ4#sd B TeHOMe
rena CagA soijensiorcs CagA-o3uTuBHBIE, 06Ja1a-
iomqre GoJibiieil maTorenHocTbio, 1 CagA-HeratuBHbIe
mrammel H. pylori. CyuiectByeT HECKOJBKO T'€HO-
tunoB CagA, KOTOpble KOPPEJUPYIOT € 3THUYECKON
IPUHALJIEKHOCTBIO TTAIIMEHTOB W JIEMOHCTPUPYIOT
Pa3JMYHYIO CTeleHb BBIPA’KEHHOCTH 3KCIIPECCUU WH-
tepaeiiknna-8 (IL-8) M IUTOTOKCHHOB, BOCIATUTEIb-
HOWM peaxkinyu WJIW amnornTo3a B SIUTENUN KeJTy/Ka
[6]. Mndeximun, BoisBanHbie CagA-TIOMIOKUTETBHBIMI
mramMamu H. pylori, cBsizanbr ¢ GoJbliieil BbIpaKeH-
HOCTBIO BOCIAJUTEJIbHBIX WU3MEHEHUNl B CJAU3UCTON
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0060JI0YKe SKeTy[Ka U XYM KINHUYECKUM HCXOJ0M
y maimeHToB. CagA-TO3UTHBHbBIE INTAMMBI  CTHMYJIH-
pyior toBbiienne yposHeii 1L-8 u IL-12 B cbiBopoT-
ke kpoBu [12, 13]. Kanreporene3 B Kemyake MOXKeT
6bITh o6ycsioByieH TeM, 4to CagA CTUMYJIUPYET TOBbBI-
nIeHHyto akcrpeccnio (axropa tpanckpumipm CDX1,
OKa3bIBA€T ~AHTHUATIONTOTHYECKOE [IeHCTBUE,  IIPUHU-
MaeT ydJacthe B MHOTOUNCJEHHBIX TTYTSX, BJIUSIONTIX
Ha aKTUBHOCTH GEJIKOB-CYNPeccopoB omyxodeii ((akrop
tpaHckpummn 3, cBssannbii ¢ run (RUNX3), nmm Ge-
JIOK, cruMysmpylomuii anonros pS3 2 (ASPP2)) [14,
15]. IlporpeccupoBaHUI0 HEOILTACTHYECKUX H3MEHEHUi
B CJIM3KCTON OGOJIOUKe JKeTyAKa TaK:Ke CIOCOOCTBYIOT
nojiaBJieHne OeKa TPOTPAMMHIPYEMOii KJIETOYHOI cMep-
™ 4 (PDCD4), upeamephast aktusarmst pu6po6aacTos,
CHIDKEHNE aKTUBHOCTH TJMKOTEHCWHTA3bl KUHA3BI 3
(GSK-3), mnopmasienne MukpoPHK-134, wusmenenne
nytu yes-acconmnposannoro Geaka (YAP) mmu mopa-
Bienue Oenka Afadin, momaBienue skcrpeccun 6Gesi-
xoB rernosoro moka (HSPH1 (HSP105), HSPA1A
(HSP72) u HSPD1 (HSP60)) [6, 16].

WNaTepecHo OTMETHTDH, YTO, MO JAHHBIM MeTaaHa-
JIN3a, HEeCMOTps Ha GOJbIIyio maToreHHOCTh, CagA-
MOJIOKUTETbHBIE TMTaMMbI, 0 cpaBHeHnio ¢ CagA-
OTPUILATEbHBIMHE, JIerde MOJAAI0TCS dPAAUKAIIMOHHON
tepanuu [17].

VacA saBisercsi BaKHBIM (PAKTOPOM BHPYJIEHTHO-
cTH, 06eCTIeYnBAIONTIM GAKTEPUATHHYIO KOJOHU3AITIIO
u BookuBanue H. pylori. Ero skcupeccusi KoppeJin-
pyer c akcmpeccrueir CagA. VacA BbI3bIBaeT KJIeTOU-
HYIO BAaKyOJIM3AIIIO U CUUTAETCS OJHUM M3 KJIIOUEBBIX
(akropoB B martorenese 3a6oseBanuii Kemayaka [18].
VacA yuyactByeT B (pOpMUPOBAHUH BHYTPHUKJIETOUHBIX
BaKyoJIeif, a TakKe MOp W JIETOISPU3AINA MeMOPaHbI
AIUTENUATBHBIX KJIETOK. VacA Hapyiiaer QyHKIUHT
9H/IOCOM U JIN30COM W BMEITMBAETCS B TIPOIECC AyTO-
daruu, MHAYIMPYET aloNTO3 W HEKPO3 SIUTETUOIN-
toB. OH crmoco6eTByeT BbicBOOOXKAeHU0 1L-8, mHTH-
6upyer aktuBanuio u npoJudepanuio T- nu B-kaerox
1 WHIYIUPYET anonTo3 MakpodaroB ¢ MOMOIIbIO WH-
ru6upoBanus curtaibHoro ytu IFN-B [6]. B nacros-
1ee BpeMsl BBIIEISIOT HECKOMBKO TeHoTnnoB VacA (s1,
s2, m1, m2, sim1, s1m2, s2m2 u s2m1). Cuuraercs,
910 TOJUMOPHU3M VacA MOKeT OTpeAessaTh KJINHU-
vyeckne wucxonpl uHbekimn H. pylori. Tlpu si3BeH-
HOIT 60J1e3HN HanmboJiee PACITIPOCTPAHEHHDIM SBJISIETCS
renotunt VacA s1 [19]. ¥V 6oibHBIX ¢ XPOHUYECKUM
TacTPUTOM,  ACCOIMUPOBAHHBIM C  XEJUKOOAKTEP-
Holl mHdekiumeil, npeobiasaer renorun VacA simi.
ITpu pake sxemnyaka y Jquit ¢ H. pylori BoisBasiiorcst
npeumyiectBeHHo reHorumbl VacA s1 u m1 [20].

Mexay dakropamu BupyaentHoctu H. pylori
nmeercst cunepru3M. Hanpumep, CagA Mosker Haka-
IIUBAThCS B ayTodarocoMax, MOBPEKIEHHBIX VacA
[21]. [loxasano, uro B3amMojelicTBue Mex;y VacA,
CagA u BabA 3HauynTesbHO YCHJIMBAET BOCIIAJIEHHE
B JKeJIyJIKe 1 CBs3aHO ¢ 6oJiee BBICOKOI 4acTOTOIl Ku-
meyHoi Mertaraasun [22, 23].

Eme omumM daktopoM BUDPYJIEHTHOCTH SIBJISIET-
CS BOCTIAJUTENbHBIN GeTOK A HapysKHOU MeMOpaHbI

(OipA). On crnoco6erByer GaKTepHaabHOl aaresuu,
KOJIOHU3AIH, WHAYKIIMA MHOTOYNCIEHHDBIX TTPOBOC-
naauteabupix mumroknnos (IL-1, IL-6, IL-8, IL-11,
IL-17), marpukcnoil Metaamonporennassr 1 (MMP-1),
axropa Hekposa onyxosu aabda (TNF-a) u nporpec-
CUPOBAHUIO BOCHAJTEHUS B CJIAU3UCTON 06OJOUKE >Ke-
ayaka [24, 25]. Oxcnpeccust OipA perynupyer cuHTes
CagA n VacA. Cuuraercs, uto OipA-T0M0KUTETbHBIE
IITAMMbBI BBI3BIBAIOT GOJIbIlIEe TIOBPEXKIEHIE, KOTOPOE
3aBUCHT OT JymTenbHocTn mnepcucrennnn H. pylori
u Koppeaupyer ¢ O6ojiee BBICOKUM PHCKOM Da3BHU-
TUS paKa SKeJayJKa WJIN SI3BEHHON OO0JIe3HU JKeTyKa
" JBEHAIATUIIePCTHO Kutiky [ 26, 27].

EcrecTBeHHad 3ammra CAM3UCTOH 000J0YKH
sxkeayaka ot H. pylori

Pazimunble KOMIIOHEHTBI CUCTEMbBI 3alUTHI YCJIOB-
HO COOTHOCATCS C TPEMSI YPOBHSMH B COOTBETCTBUU
CO CTPYKTYPHOI OpraHusaryeil cam3ucToil 060J0UKH.
[IpegsnuresnnanbHbIil  ypPOBEHb 3alUThl  CJIU3UCTON
000JIOUKH COCTABJISTIOT BENIECTBA, KOTOPbIE CEKPETHU-
pYIOTCSL B TIPOCBET JKEIYJOYHO-KHUIIEYHOTO TPaKTa
(nampumep, causb, GukapGoHaThl, (POCPOTUINABI,
ummMyHorao6y bl 1 gaktodeppun).  Co6CTBEHHO
CJOI KJETOK COCTaBJSIET ANUTEJNAJbHBIN yPOBEHb
3amuThl. VICTOYHMKOM BOCIHOJIHEHUSI €CTeCTBeHHON
yOBLTH MOKPOBHO-SIMOYHOTO U JKEJIE3UCTOTO MUTETHS
CJM3UCTOH OGOJOUKM SKeJy/IKa SABJSIOTCS CTBOJOBDIE
kiaerku. OcyliecTBieHe 3alUTHON (QYHKIINU BO3-
MOKHO B YCJOBHSX aJEKBATHOTO KPOBOCHAGKEHUS
1 WHHEPBAINH, TT09TOMY MUKPOINPKYJISITOPHOE PYCJI0
OTHOCAT K MOCTAIUTENNATLHOMY YPOBHIO 3AIIUTDI.

[TepBbIM ypOBHEM BalUTBI CIUUCTON OOOJOUKI
JKEJTyJIKA CYUTAETCS CJAU3UCTO-OUKAPOOHATHBIN CJION.
Cimsb cocToWT M3 JBYX CJIOeB. BHyTpeHHUi cioit
TOHKHI, CTEPUJbHBIA, U ero TpyAHo yaaauth (mpu-
KperuieHHblii ¢oii). Hanporus, BHEIHUI J€rko JeK-
BaMMPYeMblil CJ0H COCTOUT U3 CEKPETUPYEeMbIX MYy-
IIUHOB, KOTOpPble OGPa3yIoT BS3KYyI0, TeIe00pasHyIo
JKUJIKOCTD, 3aXBaTbIBAIONIYI0 MATOTEHHBbIE MUKPOOP-
raHu3Mbl. MyIUHBI — TPYMNIa TIHKO3UTHPOBAHHBIX
TJIMKOIIPOTEMHOB C BBICOKOH MOJIEKYJISIPHON Maccoii,
KOTOPbBIE COJIEPyKAT BBICOKME KOHIIEHTPAIIUU CEPIHO-
BbIX U TPEOHUH-CBSA3AHHBIX TINKaHOB (O-rIMKaHOB).
MyIuHBI, acCOIMMPOBAHHBIE C KJIETOYHON MMOBEPXHO-
CTBI0, HEOOXOAMMBI JIJIS 3aIUTBl OT TATOTEHOB, KOTO-
pble TIPEOIOJIENT BHENIHUN CJIoii cm3n [28].

3a o6uocunres O-riaukanos orsBedaer ol,4-N are-
uarmokosamunuaTpancdepasa (a4GnT), Kotopas
9KCIIPECCUPYETCST  CJAUBUCTBIMU  KJIETKAMU  JKEJTy/104-
HBIX JKeJje3 u sKeje3amMu DpyHHepa B JIBeHa/aTu-
MepcTHON  Kuike. MYyINNHBI, cojepiKallie TepMu-
HaabHbll  ol,4-cBst3anubiili  N-alleTHITIIOKO3aMIH
(a1,4-GlcNAc) (MUC-6), o06sa1al0T aHTUXEJINKO-
GaKTEepHOI aKTHMBHOCTBIO, BBICTYIAsi B KAuyecTBe ecTe-
CTBEHHOTO aHTHOMOTHKA. Bimsnue ua pocr H. pylori
ocyiecTBysiercss  Gjarojapss UHTHOUPOBaHWIO  GHO-
CHUHTE3a OCHOBHOTO KOMIIOHEHTA KJIETOYHOH CTEHKH —
XOJIECTEPUH 0-TJTMKO3uZa. In vitro TpOJEeMOHCTPU-
poBaHa CIOCOOHOCTH OJIMTOCAXAPH/IOB, COIEPIKAIINX
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al,4-GlcNAc, mopaBasiTh aKTHBHOCTH (hepMeHTa XO-
JlecTepuH o-TokosusTpancdepasnsl u poct H. pylori
[29, 30].

IKCTpeccusi MYIIMHOB MOYKET MEHSTbCS TIPU Pas-
JIMYHBIX 3a00/leBaHuAX JKesyzaka. [Ipm kaHieporene-
3e HaGJIIOIAeTCS TOTEPST 9KCIPECCHU OTPEETEHHOTO
HaTTepHa MYIMHOB, XapaKTepHOTO /i HOPMaJbHOTO
srress. HampuMep, Tpyu pa3BUTHH TIOJTHOH KHIITEY-
Hoit Meramasun (tun ) HaGIIOMa€TCS BBIPAKEHHAS
akcnpeccusi Kumieanoro MUC2 B GOKaJOBUIHBIX
KJIeTKAX TIPU 3HAYUTEJIbHOM YMEHbIIEHUH 9KCIPEeCCUH
MUC1, MUCSAC u MUC6 B Merania3znpoBaHHOM
srureann u nosbimeHnn MUC2. Jlag HEmoJIHOTO
TUTIA KWIIEYHOW MeTAIia3uil XapaKTepHa OJHOBpe-
menHas skcrpeccust MUC1, MUCSAC B 6okanoBu/I-
HbIX U crosi6uarbix Kiaerkax u MUC2 B ocHOBHOM
B O0KaJIOBUIHBIX KaeTKax [31].

AGeppaHTHOE TJNKO3WJINPOBAHUE, TEHETHYECKUE
oJIMMOP(MU3MDI, BJIULIONNEe HA HU3MEHEHHe 3KCIIpec-
CUW MYIIMHOB, B HACTOSIee BPeMs PAcCMaTPUBAIOTCS
Kak (haKTOPbl, OKa3bIBalOIUe BJNSHHME Ha KaHIEPO-
reHe3 enyaka. B pszae paboT TPOAEeMOHCTPUPOBA-
HO, YTO IPM KHUIIEYHOM THIIE PaKa >KeJayJIKa IIOBbI-
maetcsa axcnpeccus He Tombko MUC2, so u MUCS,
MUC4 u MUCSB napsaay co camxennem MUCSAC
u MUCG6 [32, 33]. ¥ 60JbHBIX € PaKOM JKeJy/IKa OT-
MeueHa upeaMmepHas axcnpeccusi MUCH, crnoco6Horo
MO/IyTNPOBATh CUTHANBHBIN yThb Wnt [34].

H. pylori crioco6eH BUSTH HA CEKPEITUIO MYIINHOB!
camkaer axcmpeccmio MUCSAC Ha 52 %, 9TO CIHO-
co6CTBYET KOJIOHU3AIMY GaKTepueil CIU3UCTON 060/104-
k. OgaOoBpeMeHHO akcmpeccust MUCH, obmamaiorniero
AHTUXETMKOOAKTEPHOH aKTUBHOCTBIO, YBEINYNBAETCS
Ha 24 % U CBUJETENBCTBYET 00 aKTUBH3AIMHI 3alUTHBIX
aHTHOAKTEPUALHBIX MEXAHU3MOB B JKesyke [35].

Emte ozHOM 3amuTHOM aHTHOAKTepHAIbHOI CyOCTaH-
el cam3nucToro cnog cuuraercss (GakTop <«TPUTUCTHU-
ka» 2 (trefoil factor 2, TFF2), cexpermpyeMplii skete-
3amu skenyaka [36]. TFF2 asnsercs Ca-re3aBucuMbiM
pH-ycroifuuBbiM  JIEKTUHOM, KOTOPbLI CBs3bIBaeTCA
¢ O-rmukanamu Ha MUCG6 [37]. Y naiumeHToB ¢ HH-
dexrweit H. pylori BbIsiBJIsieTcs: TOBBIIEHHAS] HKCIIPEC-
cust TFF2 u MUCG6 B anuresnu sxemyzaka. Cuuraercs,
yro cekperupyembnii TFF2 xonTposmpyer BoccTanoBse-
HUE 2IUTEMNS U PEeryJupyer BOCHATUTENIbHYI0 MOHOHY-
KJI€ApHYI0 WHQWIHTPAIUIO TIPH XeJUKOOAKTEPHON WH-
dexruu [38]. TFF2 Bbictynaer B kauecTBe Meauaropa,
KOTOPBIiT yeumBaer narubupyioiiee aeticreue aGlcNAc
Ha o6pa3oBaHMe OCHOBHOTO KOMIIOHEHTA KJIETOYHOI
crenkn H. pylori, xonecrepmn o-d-rimokonmnpanosuja.
3anmrHag posib (paKTOpa «TPUJINCTHUKAY MOATBEPIKIA-
eTcsi OBICTPBIM PA3BUTHEM [IUCIVIA3UN B MIJIOPITYECKOM
orzese sxenyaka y mbieit TFF27, nagunmnpoBaHHbIX
H. pylori [39].

ONNUTeNATbHBII YPOBEHD 3aIIUTHI CJIAUZUCTOI 060-
JIOUKH SKeJy/IKa TPE/ICTaBIeH B TOM 4ucse OelKaMu
IJIOTHBIX KOHTAKTOB, KOTOpbIE Y4YacTBYIOT B o6e-
CTeYeHUN HOPMAJbHON TMPOHUIAEMOCTU  AIUTENNS.
[ToBpinieHne TPOHUIIAEMOCTH IPUBOAUT K HPOHUKHO-
BEHUIO PA3JIMYHBIX BEIIECTB B MOJCIAU3UCTDLIH CJOi,

AKTUBAIIMM MMMYHHOI CHCTEMbI, PA3BUTUIO TacTPUTA,
Meramiasun u Kauieporenesy [40, 41]. H. pylori
6sarofiapsi cBouM (pakTOpaM BHUPYJEHTHOCTU CIIOCO-
6eH B3aMMO/IEHICTBOBATh € OeJKaMU TIOTHBIX KOHTAK-
TOB M Hapymiath ux (QyHKuuoHnposaunue [42].

TakuM 06pa3oM, YUYUTBIBAsi POJb MOBBIMIEHHON
IPOHUI[AEMOCTH SIIUTEJNNSI B Pa3BUTUU U IIOJeprKa-
HOU BOCHAJEHUST B JKeNy[Ke, MAaTOTeHeTHYecKn 000-
CHOBAHHOII SBJISIETCS IIUTOIPOTEKTHBHAS TEPAIIHS.

OcuoBHble Guosornueckue 3¢pQPeKThi
pebamunua

Pebamunuyi sSiBJIsIeTCST ONTUYECKH AKTUBHBIM IIPO-
U3BOAHBIM  a-aMuHOKHCJAOTBl  2(1H)-xuHommHOHA.
Crioco6HOCTh TIpenapara BJNSTb Ha BCEe TPU yPOBHS
3aIUTBl CAU3UCTON 000JOYKN Keay/IKa 00yCIaBIBa-
eT ero HUTonpoTeKTUBHbIN apdexr. Ha ceroguammmuii
Jledb pebamunui o6sajgaer GOJBINON JJOKAa3aTeTbHON
6a30if, KOTOpas MMOCTOSTHHO PACIIUPSIETCs, TEMOHCTPU-
pysl ero BBICOKYIO MHOTOTpaHHYIO 3(hQEKTUBHOCTD
npu 3a60JI€BAHUSX HE TOJBKO JKEJIy/IKa, HO TaKKe M-
ME€BO/Ia U KUIIIKH.

Pebamurnui okas3biBaeT MpsMOe BIMSHUE HA CEKpe-
IUIO0 SKEJYTOYHON CJIM3M, CHOCOOCTBYET YBEJUYECHUIO
npoayKuuu npocraraanauios (mpocrarmanguna E2
u npocrarukania) u Mynuna [43, 44]. K. Tijima et al.
MOKa3aJId, YTO YeTbIpEXHe/eJbHAS Tepanusi pebGaMu-
oM npusoguT y H. pylori-neraTnBHbIX 3/10pPOBBIX
JIOOPOBOJIBIIEB K JIBYXKPATHOMY YBEJUUEHUIO MPOJYK-
1IUU MYIIMHA B JKEJIYOUHOI CJIU3M TI0CTe CTUMYJISAIIH
ractputoMm [43].

H. Suetsugu et al. usyunim BiusiHUEe pebGaMumu-
Jla Ha CEKPEIUIO JKEJYJOYHOU CAU3U IyTeM BJIHS-
HUA Ha reH perenrtopa npocraraanaubna EP4 (EP4)
[45]. Wssectno, uro mpocrarnanaun E2 (PGE2)
UTPaeT BAJKHYIO POJIb B PETYJSAIUN CEKPEINU CJIH-
3U. YBeJWUEHWE CEKPEIUN TPOUCXOMUT Oaaronaps
pausgauio PGE2 na EP4. ABropamn ObLIO OTMEYEHO,
YTO MEPOPATbHBIN TIpueM peGaMUNuia 3HAYUTEb-
HO YBEJUYMJI 3KCIpeccuio TeHa EP4 B aHTpaJbHOM
orjiesie Keayaka Kpbic. Takske ObLIO OTMEUEHO YyBe-
JINYEHUE TOJIIUHBI MOBEPXHOCTHON CJN3M U TPOodu-
JIAKTHKA CTPECC-MH/YIIMPOBAHHOTO SI3BOOOPA30BAHUS
B CJAMBUCTON 0O0OJIOYKe Kedyaka. In vitro BbIsABJIeE-
HO 3HAuYUTeJbHOE yBeJu4eHue sKcrnpeccun reHa EP4
B HOPMAJbHOW JMHUKM KJETOK CJIU3UCTOH 000JIOUKU
keayaka kpbicel, a PGE2 snaumtenpHo yBeamumia
MPOAYKINIO I[UKJINYECKOTO ajieHo3nHMoHodocdara
(HAM®). TakuMm 06pa3oM, TOJyYEHHbBIE PE3yJIbTa-
TBbI MTO3BOJIMJIN CJIEIATh BBIBOJ O TOM, UTO peOaMUIIN/L
CTUMYJIUPYET aKcrpeccuio reHa EP4, 4to croco6CeTBYy-
€T YBEJIMYCHUIO CEKPEIUN JKEeTyJO0YHOH CAM3M B CJIU-
3UCTOI 000JIOUKE aHTPATBHOTO OT/Eesa Keayaka [45].

B akcrepuMenTe mpu BO3JeHCTBUM 3TaHOJA HA JKe-
JYIOK KpbIC pebaMUIiu]] aKTUBUPOBAJI ayTodaruio,
YMEHBIAT OKUCIUTETbHBIN CTPECcC, CHUKAI CKOPOCTD
arorTo3a, CyNEeCTBEHHO YJIyYlIal TOKAa3aTeln CTPec-
ca 9H/IOIJIA3MATHYECKOTO peTuKyayma [46].

Croco6HOCTL  pebaMuIiia TOAABJATh  AJIT€3HI0
H. pylorixsuntennoryraM 6blia IPOEMOHCTPUPOBAHA
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S. Hayashi et al. [47]. B panHOM wuccieqoBaHun uc-
nosb3oBasnch kKJaeTkn MKN-28 uw MKN-45, mosy-
YeHHble 13 KapIMHOMBI SKeJyAKa uejoBeKa. DbDblio
BBISIBJIEHO 3HAYNTENbHOE WHTHOMPOBAHUE —A[Te€3MH
H. pylori nocie mnpeasaputebHOl 06paGOTKH 3THX
kmetok 100 MKr/Mia pebaMunuga B TEYEHHE IIOJTY-
TOPA YACOB II0 CPABHEHMIO C KOHTPOJBHON TPYIIONL.
Takske OBLIO OTMEYEHO, YTO MAHHAS KOHIEHTPAIUS
npenapara He BJIMsJIA HA JKU3HECTIOCOOHOCTD KJIETOK
MKN-28 u MKN-45. AHTUA[Ire3nOHHBIII MeXaHU3M
pebaMuImIa, BO3MOXKHO, MOXKET ObITh OGYCJIOBJIEH
€T0 HEKOTOPBIM CTPYKTYPHBIM CXOJICTBOM C a/ITe3MHAa-
mu H. pylori.

H. pylori axrusBupyer HeiiTpOQUIBI B CJAMBUCTON
060J104Ke, KOTOpbIe BBIPAOATHIBAIOT ~KHICJIOPOIHbIE
PAMKAJIDI, TTOBPEXIAONIIE ATMUTETHOIUTBI B KETY /-
Ke. PebGamumnuz, O6saromapsi Croco6HOCTH —YJIaBJIU-
BaTh KUCJTOPOJHBIE PATUKAILI, YMEHBIIAET TOBPEXK-
JIeHe KJIETOK CJAU3UCTON o60s0uky skemyaka [48].
[TpoaemMoHCTpUpOBaHa CHOCOOHOCTH pebaMUNIAA TIO-
NaBsaTh aKcrpeccuio MJI-8 m MaTpukcHON MeTaso-
MPOTENHA3bI-9, BBIPAOOTKA KOTOPBIX WHIYIHPYETCS
H. pylori. B HeckobKUX pab0OTax OTMeYEHA 3al[UTa
AMUTETMANBHBIX KJIeToK oT CagA-MHIyIIMPOBAHHBIX
9 deKToB, BOCCTAHOBJEHNE MEKKJIETOYHBIX KOHTAK-
ToB [49, 50].

BHuMaHUS 3ac/y’KUBaeT KaHIePOIPeBEHTUBHBIN
abdexr pebamurmmga. H. Tsukamoto et al. B sxc-
MepUMEHTAIbHOIl MOJeNn Ha KPbICAX OIEHUIH BJIHU-
gHUe pebaMUMUIa Ha KaHIEPOTeHe3, BBI3BAHHBIN
N-metui-N’-aurpo-N-uurposoryanuguaom (MNNG)
[51]. JKuBoTHBIE OBLIM pas/ielieHbl HA YeTbIpe TPYII-
bl B 3aBUCUMOCTH OT TipueMa peGamumnuga (mo 5 mr/
kr/cyt) u/unn myraresa MNNG. Uepes 50 Hezelb
y KpBIC, MOJYYaBIIUX peGaMUIIMI 1 MyTareH, pax
JKeJTyIKa BBISIBJISLICS JIOCTOBEPHO peXke, YeM B TPYII-
me, moJiydaBimeil TOIbKO MyTareH. Takum o6pasoM,
ABTOPBI MPHUIIIN K BBIBOJY, YTO pebGaMUIIN Moja-
BJIIET KaHIlepoTeHe3, WHAYIUPOBAHHBI N-MeTn-
N’-autpo-N-HUTpOo3oTyaHuanHoM.  Kpome  TOTO,
KaHIePOIPEBEHTUBHBIN 2 PeKT pebaMunngia Moxer
OBbITH CBSI3aH ¢ ToJaBjeHueM sKcipeccun docdo-
aunazsl D (PLD), kotopasi B GOJbBIIOM KoJuYe-
cTBe OoOHapy:KuBaeTcss mpu pake [52]. Pebamunujg
croco6CTByeT cHuKeHuio skcnpeccun PLD1, Tak
n PLD2, marn6upys ux ¢epMeHTAaTHUBHYIO aKTHB-
HOCTb, a TaK)Ke MHIHOUPYeT aKTUBAIMIO SIIePHOTO
(daxropa xanma B (NF-xB), kotopslii, B ¢cBOWO oue-
penb, yBenuuuBaetT skcnpeccuio PLD1.

[To MHEHUIO HEKOTOPBIX ABTOPOB, C IEJIbI0 KaHIIe-
POIPEBEHIINN TIPOJOJIKUTETBHOCTD TIPUEMA JAHHOTO
mperapara Jo/KHA ObITh He MeHee 26 Hemeab [53].

G.H. Seo et al. npoBesu MONMyJIAIMOHHOE KOTOPT-
Hoe mccaenoBanue 711 mammeHToB, MepeHecnX HI0-
CKONIMYECKYIO TOJCIUBUCTYIO AUCCEKIMIO 10 TOBOIY
paHHUX HOBOOOpa3oBaHWil skeayaka [54]. Bobuto BbI-
SIBJIEHO, YTO Ha3HAUEHMEe BBICOKUX 103 pebaMuInia
(900 Mr/cyT) accommmpoBaHO CO CHUKEHHEM PHCKa
Pa3BUTH PaKa JKeJyAKa B ATOI TPyIie BbICOKOTO PH-
cka (ornomenue mancos (OIII) — 0,858; 95%-ublit

nosepurenbbiii uaTepsan (95% AM): 0,739—0,998;
p = 0,043).

X. Han et al. mpoaeMOHCTPUPOBAIHN YJIydIlleHUE
COCTOSTHUST CJTM3UCTON 000JOUKHI JKETy/IKA, OTIEHEHHOI
no 1kaste Jlansa, yMeHbIIEHe BOCTIATEHsI, CTENeHN
MeTATUIa3Ny ¥ WHTPAITUTENNATBHON HeoTIa3nu Hu3-
Koii crenenn Ha Qone Tepanum pedamunuoM [55].
B nmammoit paGote Takyke MPOIEMOHCTPUPOBAHO CHII-
JKeHHe DKCIPECCHN MapKePOB KUIEYHON MeTaIliasin
B CJIM3UCTON 06OJOUKE KemyaKa: (HakTopa «TPUIHCT-
auka> 3 (TFF3) u TpanckpunuuonHoro dakropa
CDX2 (caudal type homeobox transcription factor 2).

Pebamunu aus nosbimenust 3¢GQGeKTHBHOCTH
IpaJIMKAIMOHHON Tepanuu

JloGasenne peGamunuaa (PeGarura) B cxeMy apa-
JINKAI[MOHHON Tepanuy B HACTOsIIee BPEMsI paccMa-
TPUBAETCS KaK OJMH M3 METOOB, MOBBIMIAIINX €e
acpdextuBHOCTD [3, 56]. /lanHOe yTBep:KIeHUE OCHO-
BaHO HAa Pe3yJbTaTaX TPeX MeTAaHaJn30B, /BA U3 KO-
TOPBIX CHUCTEMATU3UPOBAJIN JaHHbIE U3 PA3HBIX PEru-
OHOB MHpa, a TPeTUHl — B POCCHUCKON MOIMYyJIAINN
[57—59]. B 6 (611 namuenros) u 11 (1227 nauuen-
TOB) PaHIOMHU3UPOBAHHBIX KOHTPOJHUPYEMbBIX HCCIIE-
JIOBaHUSIX OBLIO TIOKA3aHO J[OCTOBEPHOE IOBbIIIEHIE
apdexTUBHOCTH JieueHNs y TTAIMEHTOB, TTOJTYYai0NINX
pebamumuny (OIL = 1,737; 95% AW: 1,194-2,527
n OII = 1,753; 95% AN: 1,312—2,343) [57, 58].
B Poccuiickoit Deaepanun 3pHeKTHBHOCTD IpajinKa-
MU TIpU JTOOABJIEHUN JaHHOTO TpernapaTa COCTaBUIA
90,376 % (95% JAUN: 86,311—93,560) mo cpaBHEHHIO
¢ 81,681 % (95% [IN: 76,499—86,141) Ges peGamumi-
na [59]. CormacHo uMeOIMMCS JaHHbBIM, BKIIOYEHNE
pebaMummga B CXeMy JiedeHUsT PH HA3HAYEHUN CTaH-
JIApTHOI TPOWHON Tepanmny W BUCMYTa TPUKAIHUS [N-
IUTpaTa MO3BOJISIET JOCTUYb TMOKa3aTesneil yCHelHon
apaaukaimu 6osee 95 % [60, 61].

[TomuMmo mtoBbInienust 3(hHEKTUBHOCTU IPAJUKATIHH,
JloGaByienne pebaMuIIiia B COBPEMEHHbIE CXEMbI Jieue-
nus H. pylori npuBojuT K CHUJKEHWMIO B CJIN3UCTON
o6oJiouke xeayaka yposueit 1L-1, IL-6, 1L-8, TNF-q,
(dakropa, akrusupyioniero Hefirpopuas (GRO-a),
U XEMOKHMHOB, BbIJeJIsIeMbIX T-KJeTKaMu TIpH aKTHBa-
unn (RANTES) [62].

Henb3s He OTMETUTH 11€/1€eCO0OPA3HOCTh  MPO-
JIOJDKEHUST TIpUeMa  JaHHOTO TIpemapara Tocje 3a-
BEPIIEHUST Kypca aHTUXEJUKOOAKTEPHOTO JIEUEHUS,
0COGEHHO y TIAIIMEHTOB C 3HPO3WBHO-SI3BEHHBIMH TIO-
PAKEHUSAME JKeJy/IKa W JIBEHAIATUIIEPCTHON KHIII-
ku [63, 64]. D10 06GbsIcHSETCS COXpaHEHUEM XPO-
HUYECKOTO BOCIAJICHUSI B JKEJYJKE, KOTOPOE MOKET
CTIOCOOCTBOBATh  MPOTPECCUPOBAHIIO  TTPEAPAKOBBIX
MU3MEHEHWI CJU3UCTOI 0OO0JOUYKN Jlaske TOCHe YCIenl-
Hoil apaaukannu unndexkmun H. pylori [65, 66].
WccnenoBanus, MOCBSIIIEHHbIE JJAHHOMY BOTIPOCY, TIO-
Ka3bIBAIOT, YTO 4epe3 roj ToJbko y 13,2 % mpouncxo-
JINT BOCCTAHOBJIEHWE CTPYKTYPbI CAM3UCTON 000JOUKU
U TIOJIHAST PEeNyKIUs BOCHATHTENbHDBIX W3MEHEeHT
[67, 68]. ¥ monosunb 6ompubix (58,6 %) B ractpo-
6uonrarax Ha0JIOfaeTCsl YacTUYHOE YMEHbIIEeHUe
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BOCHAJUTEIbHOTO MOHOHYKJIEapHOTO MH(UIbTpara,
KOTOPDBIH Ompe/enser TeMIbl OOHOBJEHUS KJIETOK
AMUTENTNS CAUBUCTON 000JIOUKHU KeJTy/lKa, B TO Bpe-
M Kak y 28,2 % BBIPaKEHHOCTb BOCIAJUTEIbHBIX
n3MeHeHnii ocraercst npexueir. K. Haruma et al.
MPOJIEMOHCTPUPOBAIHN, YTO JJUTEJbHOE JIEUeHIE Pe-
6aMHUNINOM YJIYUIIAeT HE TOJbKO THCTOJOTHYECKYIO
KapTUHY CJM3UCTON OOOJIOUKU JKeJyJKa, HO W CHHU-
JKaeT ypOBeHb racTpUHa B ChIBOPOTKEe KpoBu [69].
Y manmeHTOB, MOJYYaBITUX peOaMUTHU, TIO CPaBHE-
HUIO C KOHTPOJIbHOH TPYyIIIOH OTMEYEHO 3HAYUTENb-
HOe CHIDKeHUe WH(PUIBTPAINN MOHOHYKJIEaPHBIMU
KJIeTKaMH B aHTPAJbHOM OTJese U TeJe KeaylKa,
a Takke yMeHblleHne WHOUIbTpaluu HelTpoduia-
MU B aHTpPaJbHOM oTzese. [laHHble U3MEHEHUS IIPO-
UCXOMST TapasielbHO CO CHUXKEHUEM TIPOAYKITHH
nuayuéensuoit NO-cunrasnr (iNOS).

T. Kamada et al. orMeTnn ymMeHblieHe XpoHnYe-
CKOTO BOCHAJICHHST MaJIOll KPUBU3HBI JKeJy/IKa Y Talln-
€HTOB, TIPUHUMABIINX peOaMUIIN B TeUeHWEe roja To-
caie yenentnoit spagaukaiun undexiu H. pylori [70].

Takum 06pa3oM, UIUTENbHBII TPUEM pebaMuImia
KakK I110cJIe 9PaJANKAIMOHHON Tepalluu, Tak U IpHu Iep-
cucrenniun H. pylori addexrusen mias ymenbiie-
HUS THUCTOJOTMYECKUX IIOKa3aTeseil BoCHaIeHUS
B pe3yJbTare CHIDKEHUS HEHTPOPUIBHONW W MOHO-
HykJseapHoit nundunaprparun [60, 69—71]. Cornacuo
pexoMeHJasAM Poccniickoil TacTposHTepoJornye-
CKOIl accoluanuu, IPOJOJIKUTENbHOCTh Kypca pe-
G6amunuga (PeGarmra) mocie spajnKalMoOHHONW Te-
paluu cocraBisier oT 4 70 8 He/lesllb B COOTBETCTBUH
¢ WHCTPYKINEN TT0 MpuMeHeHWo [72], x0T B psine
KJIMHUYECKUX MCCJIEOBAHUI IIPOJIeMOHCTPUPOBAaHA
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Cytoprotection of the Gastric Mucosa
and Eradication Therapy of Helicobacter pylori
Infection: Points of Conjugation

Alexander S. Trukhmanov, Diana E. Rumyantseva*, Tatiana L. Lapina

1.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: to present data on the main components of gastric mucosal protection and the possibilities of H. pylori eradica-
tion and cytoprotective pharmacotherapy for its restoration.

Key points. The various components of the protection system correspond to the pre-epithelial, epithelial and
post-epithelial levels in accordance with the structural organization of the gastric mucosa. Colonization of the gas-
tric mucosa by H. pylori and the development of acute and chronic gastritis are possible due to a number of factors,
including the form of the bacterium, the presence of virulence factors (CagA, VacA, OipA), and adhesion proteins
(BabA, SabA). H. pylori has a negative effect on all levels of protection of the gastroduodenal mucosa, for example, it
affects the secretion of mucins, disrupts the tight junction proteins functioning. Eradication of H. pylori infection elim-
inates its negative effects. An increase in the effectiveness of H. pylori eradication therapy is achieved by including
rebamipide in therapy regimens. In the Russian Federation the eradication efficiency with the addition of rebamipide
to treatment was 90.38 % compared with 81.68 % without rebamipide. The inclusion of rebamipide in the treatment
regimen when prescribing standard triple therapy with bismuth tricalcium dicitrate allows achieving successful erad-
ication rates of more than 95 %. The cytoprotective properties of rebamipide are due to an increase in the synthesis
of endogenous prostaglandins, mucins containing O-glycans, and a decrease in oxidative stress and inflammation.
Conclusion. Eradication of H. pylori infection helps restore the protective properties of the gastric mucosa. Rebami-
pide, when included in H. pylori eradication therapy regimens, increases its effectiveness. The cytoprotective effects
of rebamipide make it possible to prescribe it for long-term treatment of post-eradication gastritis.

Keywords: Helicobacter pylori, mucin, prostaglandins, H. pylori eradication therapy, rebamipide
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LluTonpoTeKkuuns CIM3UCTOM 000JI04KM XeNlyaKa U apagukauuoHHaa Tepanus

nHdekuum Helicobacter pylori: TOUkn conpsXeHus

A.C. TpyxmaHos, [.E. PymsaHuesa*, T.J1. JlanvHa
®rA0Y BO «[lepsbiti MockoBCkuii rocynapCTBEHHbI MEANLMHCKUE yHuBepcuTteT um. U.M. CeveHoBa» MuHucTepcTaa
3apaBooxpaHeHusi Poccurickon denepaumnm (CedeHoBckuii YHuBepcuteT), MockBa, Poccuiickasi @enepaLiysi

Llenb: npeactaBuTb AaHHblE 06 OCHOBHbIX KOMMAOHEHTAX 3aLLMTbI CIM3UCTOM 000I0HKM XEenyaKa 1 BO3SMOXHOCTSX
apagukauumn H. pylori n LMTONPOTEKTUBHOM hapmakoTepanmn s ee BOCCTAHOBIEHWS.

OCHOBHbI€ NMOJIOXKeHUs. Pas3nnyHblie KOMMOHEHTbI CUCTEMbI 3aLLUMTLI COOTHOCATCS C NpeaanuTennanbHbiM, anuTe-
JINasnbHbLIM U MOCT3NUTENNANIbHBIM YPOBHSIMU B COOTBETCTBUM CO CTPYKTYPHOM OpraHm3aumen Cams3ncTom o60104Kn
xenynka. KonoHnsauus H. pylori cnn3nctor o60n04ku Xenyaka, pa3Butme 0CTPOro 1 XpOHNYECKOro racTpmTa Bo3-
MO>XHbI 61aroaaps Lenomy psay GakropoB, K KOTOPbIM OTHOCUTCA dopma BakTepumn, Hannyme GakTopOB BUPYIEHT-
HocTu (CagA, VacA, OipA), 6enkoB aareaun (BabA, SabA). H. pylori oka3biBaeT HeraTMBHOe BO3OENCTBME HA BCE
YPOBHMU 3aLLNTbI FACTPOAYOAEHANIbHOM CM3UCTON 060104KM, HAMPUMEP BIINSAET HA CEKPELIMIO MYLIMHOB, HapyLuaeT
DYHKLMOHNPOBaHNE GENKOB MIOTHbLIX KOHTAKTOB. dpaaukaumsa nHdekuum H. pylori HUBENMPYET ero HeraTuBHbIE
apdpexTbl. NoBbileHne 3D DEKTUBHOCTU IpaankaumoHHOM Tepanuu H. pylori pocturaeTcs BKIOYEHUEM B CXEMbI
Tepanuu pebamunuaa. B Poccuiickoii @epepaumnn acbbeKTMBHOCTb apaamukaumm npy nobaeneHum pebamunmaoa
K neyveHunto coctasuna 90,38 % no cpaBHeHuto ¢ 81,68 % 6e3 pebamunuaa. BknoyeHre pedbammnuaa B CXemMy ne-
YeHUs MpU Ha3HAYeHUN CTaHAAPTHOWM TPOWHOM Tepanuu ¢ BUCMYTOM TPUKAIUS AULUTPATOM MO3BOJISET OOCTUYb
rnokasaTesiei ycrneluHon apaaukaumm donee 95 %. LiIMTonpoTekTuBHbLIE CBOMCTBA pedamunuaa oOycnoBieHbl No-
BbILUEHVNEM CUHTE3a 3HAOMEHHbIX MPOCTarnaHaMHOB, MYLIMHOB, coaepXalimx O-rnnkaHbl, YMEHbLLIEHUEM OKUCIN-
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TENbHOIo CTpecca 1 socnaJjieHnd.

3aknoueHune. Apaankauunsa nHdekumn H. pylori cnocobCcTByeT BOCCTAHOBIEHWNIO 3ALLUUTHBIX CBOMCTB CIIU3NCTOW
obonouku xenynka. Pebamunug, npy BKJIOYEHMM B CXEMbI 3paavikaunmoHHoOn Tepanun H. pylori noBbilwaeT ee agd-
deKkTMBHOCTL. LiuTonpoTekTnBHble addekTbl pedbammnuaa Nno3BONSI0T Ha3Ha4YaTb €ro NPy NOCTIPaANKALMOHHOM

racTpuTe Ha AJNTENbHbIN CPOK.

KnioueBbie cnoBa: Helicobacter pylori, MyuyiH, npocTarnaHaviHbl, 9paavkaumoHHas Tepanus H. pylori, pebamunug,
KoHpnukT nirepecoBs: onyonvkoBaHo npuv nogaepxke NPO.MEL.LLC.

Ansa untupoBaHua: TpyxvaHoB A.C., Pymanuesa [.E., JlanvuHa T.J1. UuTonpoTekums cnn3ncton ob60noykn xenyaka 1 apaamvka-
UMoHHaa Tepanua nioekunn Helicobacter pylori: TO4Kn conpsixxeHnsi. POCCUNCKNIA XypHan raCTpoO3HTEPOOrnn, renaTonormn,
kononpokTonoruu. 2025;35(2):119-128. https://doi.org/10.22416/1382-4376-2025-35-2-119-128

Helicobacter pylori (H. pylori) — is a gram-
negative, spiral-shaped, microaerophilic bacteri-
um that colonizes the gastric mucosa. The global
prevalence of H. pylori infection is estimated at
43.9 %, while in Russian Federation, it is slightly
lower — at 38.8 % [1, 2]. H. pylori is a recog-
nized etiological agent of gastritis, which serves
as a precursor for various diseases associated with
the infection, including gastric cancer [3]. Over
the past three decades, the prevalence of H. py-
lori infection in adults has been declining, likely
due to public health efforts aimed at reducing the
incidence of gastric cancer.

Virulence and pathogenicity factors
of H. pylori

The colonization of the gastric mucosa by
H. pylori and the development of acute and
chronic gastritis are facilitated by several factors,
including its shape, virulence factors, and adhe-
sive proteins. H. pylori exists in three morpho-
logical forms: S-shaped, U-shaped, and C-shaped
(intermediate or transitional), as well as coccoid
forms [4]. Studies indicate that spiral forms of
H. pylori exhibit the highest urease activity [5].
Meanwhile, coccoid, C-shaped, and U-shaped
forms demonstrate greater resistance to a wide
pH range, maintain virulence, and better toler-
ate adverse factors, including antibacterial agents.
The bacterium’s spiral shape and flagella allow
it to move freely within the gastric mucus layer.
Furthermore, its ability to transition from a spiral
to a coccoid form enhances its survival by facili-
tating colonization of the mucous layer [6]. This
transformation into coccoid forms occurs under
nutrient depletion or exposure to antibiotics and
antisecretory drugs. Epidemiologically, the capac-
ity of H. pylori to adopt C-shaped and U-shaped
forms and enter a dormant state is significant for
its persistence and potential for reinfection [4].

H. pylori adheres to epithelial cells through the
expression of surface proteins that mediate tight
attachment. Notable among these are the blood
group antigen-binding adhesin (BabA), which
binds to Leb antigens on epithelial cells, and

sialic acid-binding adhesin (SabA) [6]. BabA fa-
cilitates H. pylori adhesion to epithelial cells and
promotes the delivery of virulence factors, such
as CagA and VacA, into host cells. Additionally,
BabA stimulates inflammatory and immune re-
sponses (e.g., IL-8 production and granulocyte in-
filtration), leading to direct or indirect damage to
the gastric mucosa [7]. Some researchers suggest
that BabA is involved in the binding of H. pylori
to mucin MUCSAC in the gastric epithelium [8].

SabA is expressed in approximately 40 % of
H. pylori strains and is associated with bacterial
colonization density. This adhesin contributes to
inflammation, severe intestinal metaplasia, and
gastric carcinogenesis by inducing excessive neu-
trophil infiltration, mucosal atrophy, and oxi-
dative damage [9]. Furthermore, S. Kato et al.
demonstrated that increased SabA expression in
H. pylori-infected patients serves as a trigger for
iron deficiency [10].

H. pylori lipopolysaccharides exhibit structural
homology with Leb antigens on gastric epithelial
cells. This antigenic mimicry masks the bacterium,
potentially leading to immune tolerance and fa-
cilitating colonization of the gastric mucosa [11].

One of the principal virulence factors of H. py-
lori is the cytotoxin-associated gene A (CagA).
CagA is an effector protein encoded by the cag
pathogenicity island (cag PAI), which plays a piv-
otal role in gastric carcinogenesis. CagA is trans-
located into epithelial cells via type IV secretion
system (T4SS) pili. H. pylori strains can be clas-
sified as CagA-positive or CagA-negative, with
the former demonstrating greater pathogenicity.
There are several CagA genotypes that correlate
with the ethnicity of patients and exhibit varying
degrees of expression of interleukin-8 (IL-8) and
cytotoxins, inflammatory response, or apoptosis in
gastric epithelial cells [6]. CagA-positive strains
are associated with increased 11.-8 and 11.-12 levels
in serum, heightened inflammatory changes in the
gastric mucosa, and worse clinical outcomes [12,
13]. CagA promotes carcinogenesis by inducing
overexpression of the transcription factor CDX1,
exerting anti-apoptotic effects, and interacting
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with tumor suppressor proteins such as RUNX3
and ASPP2 [14, 15]. Additional mechanisms in-
clude the suppression of programmed cell death
protein 4 (PDCD4), hyperactivation of fibroblasts,
reduced activity of glycogen synthase kinase-3
(GSK-3), downregulation of microRNA-134, and
alterations in pathways involving Yes-associated
protein (YAP) and Afadin. Moreover, CagA im-
pacts heat shock proteins (e.g., HSPH1, HSPA1A,
HSPD1), further contributing to gastric mucosal
neoplastic progression [6, 16].

It is noteworthy that, despite their higher
pathogenicity, CagA-positive H. pylori strains
are more susceptible to eradication compared to
CagA-negative strains [17].

The vacuolating cytotoxin (VacA) is a critical
virulence factor that promotes bacterial coloniza-
tion and survival of H. pylori. Its expression is
closely associated with that of CagA. VacA in-
duces cellular vacuolization and plays a central
role in the pathogenesis of gastric diseases [18].
It participates in pore formation, intracellular
vacuole development, epithelial cell membrane
depolarization, autophagy, apoptosis, and necro-
sis. VacA also induces the release of interleukin-8
(IL-8), inhibits T- and B-cell activity and pro-
liferation, impairs TFN-B signaling that triggers
macrophage apoptosis, and prevents cell elonga-
tion by suppressing Erk1,/2 kinase pathways [6].
Several VacA genotypes have been identified, in-
cluding s1, s2, m1, m2, sim1, sim2, s2m2, and
s2m1. Polymorphisms in VacA are believed to
influence the clinical phenotype of H. pylori in-
fection. Among infected individuals, the VacA s1
genotype is most prevalent and is strongly asso-
ciated with peptic ulcer disease [19]. The sim1
genotype predominates in patients with chronic
gastritis linked to H. pylori infection, while the
st and m1 genotypes are frequently detected in
gastric cancer patients [20].

There is a synergy between the virulence factors
of H. pylori. For example, CagA can accumulate
in autophagosomes damaged by VacA [21]. Tt has
been proven that the interaction between VacA,
CagA, and BabA significantly increases inflamma-
tion in the stomach and is associated with a higher
incidence of intestinal metaplasia [22, 23].

Another virulence factor is the outer membrane
inflammatory protein A (OipA). It promotes bac-
terial adhesion, colonization, and the induction of
numerous pro-inflammatory cytokines (IL-1, TL-6,
IL-8, IL-11, and IL-17), matrix metalloproteinase
1 (MMP-1), tumor necrosis factor alpha (TNF-a),
and the progression of inflammation in the gastric
mucosa [24, 25]. OipA expression regulates the
synthesis of CagA and VacA. It is believed that
OipA-positive strains cause greater damage, which

depends on the duration of H. pylori persistence
and correlates with a higher risk of developing
stomach cancer or peptic ulcer of the stomach and
duodenum [26, 27].

Natural defense mechanisms of the stomach
against H. pylori

The various components of the protection sys-
tem are conventionally correlated with three lev-
els in accordance with the structural organization
of the mucous membrane. The preepithelial level
of mucosal protection consists of substances that
are secreted into the lumen of the gastrointestinal
tract (for example, mucus, bicarbonates, phospho-
lipids, immunoglobulins, and lactoferrin). The ac-
tual cell layer is the epithelial layer of protection.
Stem cells are a source of replenishment of the
natural loss of the integumentary and glandular
epithelium of the gastric mucosa. The protective
function is possible under conditions of adequate
blood supply and innervation; therefore, the mi-
crocirculatory system is classified as a postepithe-
lial level of protection.

The first level of protection of the gastric mu-
cosa is considered to be the mucosal bicarbonate
layer. The mucus consists of two layers. The in-
ner layer is thin, sterile and difficult to remove
(attached layer). On the contrary, the outer eas-
ily deformable layer consists of secreted mucins,
which form a viscous, gel-like liquid that captures
pathogenic microorganisms. Mucins are a group
of glycosylated glycoproteins with high molecular
weight that contain high concentrations of serine
and threonine-bound glycans (O-glycans). Mucins
associated with the cell surface are necessary for
protection against pathogens that have overcome
the outer layer of mucus [28].

Alpfal.4-N acetylglucosaminyltransferase (04GnT)
is responsible for the biosynthesis of O-glycans, which
is expressed by the mucous cells of the gastric glands
and the Brunner glands in the duodenum. Mucins
containing terminal ol,4-linked N-acetylglucosamine
(a1,4-GlcNAc) (MUC-6) have anti-helicobacter ac-
tivity, acting as a natural antibiotic. Impact on the
growth of H. pylori is carried out by inhibiting the
biosynthesis of the main component of the cell
wall, cholesterol a-glycoside. In vitro, the abil-
ity of oligosaccharides containing ol.4-GlcNAc
to suppress the activity of the enzyme cholesterol
a-glucosyltransferase and the growth of H. pylori
has been demonstrated [29, 30].

The expression of mucins can change in various
diseases of the stomach. During carcinogenesis,
there is a loss of expression of a certain pattern
of mucins characteristic of normal epithelium. For
example, with the development of complete intes-
tinal metaplasia (type I), there is a pronounced
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expression of intestinal MUC2 in goblet cells,
with a significant decrease in the expression of
MUC1, MUCSAC and MUCS6 in the metaplastic
epithelium. and an increase in MUC2. Incomplete
intestinal metaplasia type is characterized by si-
multaneous expression of MUC1, MUCSAC in
goblet and columnar cells, MUC2 mainly in gob-
let cells [31].

Aberrant glycosylation, genetic polymorphisms
affecting changes in mucin expression, are cur-
rently considered as factors influencing gastric
carcinogenesis. A number of studies have demon-
strated that the intestinal type of gastric cancer
increases the expression of not only MUC2, but
also MUS3, MUC4, and MUCS5B, along with
a decrease in MUCS5SAC and MUCG6 [32, 33].
Overexpression of MUC1, capable of modulating
the Wnt signaling pathway, was noted in patients
with gastric cancer [34].

H. pylori is able to influence the secretion of
mucins: it reduces the expression of MUCSAC
by 52 %, which contributes to the colonization of
the mucous membrane by the bacterium. At the
same time, the expression of MUC6, which has
anti-helicobacter activity, increases by 24 % and
indicates the activation of protective antibacterial
mechanisms in the stomach [35].

Trefoil factor 2 (TFF2), secreted by the glands
of the stomach, is considered to be another protec-
tive antibacterial substance of the mucous layer
[36]. TFF2 is a Ca-independent, pH-stable lectin
that binds to O-glycans on MUCS6 [37]. Patients
with H. pylori infection show increased expres-
sion of TFF2 and MUCS in the gastric epithelium.
Secreted TFF2 is believed to control epithelial
repair and regulate inflammatory mononuclear
infiltration in Helicobacter pylori infection [38].
TFF2 acts as a mediator that enhances the inhibi-
tory effect of aGlcNAc on the formation of the
main component of the cell wall of H. pylori,
cholesterol a-d-glucopyranoside. The protective
role of trefoil factor is confirmed by the rapid
development of dysplasia in the pyloric region
of the stomach in TFF2~ - mice infected with
H. pylori [39].

The epithelial level of protection of the gas-
tric mucosa is represented, among other things, by
tight epithelial junction proteins, which are in-
volved in ensuring the normal permeability of the
epithelium. Increased permeability leads to the
penetration of various substances into the submu-
cosa, activation of the immune system, develop-
ment of gastritis, metaplasia, and carcinogenesis
[40, 41]. H. pylori, due to its virulence factors,
is able to interact with tight epithelial junction
proteins and disrupt their functioning [42].

Thus, given the role of increased epithelial per-
meability in the development and maintenance of
inflammation in the stomach, cytoprotective ther-
apy is pathogenetically justified.

Key biological effects of rebamipide

Rebamipide is an optically active derivative of
the a-amino acid 2(1H)-quinolinone. Its ability to
enhance all three levels of gastric mucosal defense
underpins its cytoprotective effects. With a robust
and growing body of evidence, rebamipide has
demonstrated versatile efficacy not only in gastric
disorders but also in diseases of the esophagus and
intestines.

Rebamipide directly enhances gastric mucus
secretion by promoting the production of prosta-
glandins (prostaglandin E2 and prostacyclin) and
mucin [43, 44]. K. Tijima et al. showed that a
four-week therapy with rebamipide increased mu-
cin production in gastric mucus by 53 % following
gastrin stimulation in healthy, H. pylori-negative
volunteers [43].

H. Suetsugu et al. investigated rebamipide’s
effect on mucus secretion via its impact on the
EP4 prostaglandin receptor gene (EP4) [45].
Prostaglandin E2 (PGE2) plays a critical role in
mucus secretion regulation by acting on EP4. Oral
administration of rebamipide significantly upregu-
lated EP4 expression in the antral gastric mucosa
of rats, increased mucus thickness, and suppressed
stress-induced gastric ulcers. In vitro studies re-
vealed a marked increase in EP4 expression in
normal rat gastric mucosal cells, with PGE2 en-
hancing cyclic adenosine monophosphate (cAMP)
production. These findings suggest that rebami-
pide stimulates EP4 gene expression, promoting
mucus secretion in the antral gastric mucosa [45].

In the experiment, when ethanol was exposed
to the stomach of rats, rebamipide activated au-
tophagy, reduced oxidative stress, reduced the
rate of apoptosis, and significantly improved
stress levels of the endoplasmic reticulum [46].

Rebamipide’s ability to inhibit H. pylori ad-
hesion to epithelial cells was demonstrated by
S. Hayashi et al. [47]. Using human gastric car-
cinoma cell lines (MKN-28 and MKN-45), the
study found that pretreatment with 100 ug/mL
of rebamipide for 1.5 hours significantly inhibited
H. pylori adhesion without affecting cell viability.
This anti-adhesive effect may result from structur-
al similarities between rebamipide and H. pylori
adhesins, suggesting a competitive mechanism.

H. pylori activates neutrophils in the gastric
mucosa, which release reactive oxygen species
(ROS) that damage epithelial cells. Rebamipide
scavenges ROS, reducing gastric mucosal injury
[48]. Rebamipide suppresses the expression of
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interleukin-8 (IL-8) and matrix metalloprotein-
ase-9 (MMP-9), both induced by H. pylori. It
protects epithelial cells from CagA-induced ef-
fects and restores intercellular junctions [49, 50].

Rebamipide exhibits cancer-preventive proper-
ties. H. Tsukamoto et al. assessed its impact on
carcinogenesis induced by N-methyl-N’-nitro-N-
nitrosoguanidine (MNNG) in rats [51]. Animals
were divided into four groups based on rebami-
pide (5 mg/kg/day) and/or MNNG adminis-
tration. After 50 weeks, gastric cancer incidence
was significantly lower in rats receiving both re-
bamipide and MNNG compared to those receiving
only MNNG. The authors concluded that rebami-
pide suppresses MNNG-induced carcinogene-
sis. Rebamipide’s cancer-preventive effects may
also involve the suppression of phospholipase D
(PLD), an enzyme highly expressed in cancers
[52]. Rebamipide reduces the expression and en-
zymatic activity of PLD1 and PLD2, as well as in-
hibiting the activation of nuclear factor-kappa B
(NF-«B), which increases PLD1 expression.

Some researchers suggest that to achieve
cancer-preventive effects, rebamipide therapy
should last at least 26 weeks [33].

G.H. Seo et al. conducted a population-based
cohort study involving 711 patients who under-
went endoscopic submucosal dissection (ESD)
for early gastric neoplasms [54]. High-dose re-
bamipide (900 mg/day) was associated with
a reduced risk of gastric cancer recurrence in
high-risk groups (OR = 0.858; 95 % CI: 0.739—
0.998; p = 0.043).

X. Han et al. reported improvements in gas-
tric mucosal health on the Lanza scale, includ-
ing reductions in inflammation, metaplasia se-
verity, and low-grade intraepithelial neoplasia
during rebamipide therapy [55]. Their study
also showed decreased expression of intestinal
metaplasia markers, including trefoil factor 3
(TFF3) and caudal type homeobox transcription
factor 2 (CDX2), in the gastric mucosa.

Rebamipide as an enhancer of eradication

therapy efficacy

The inclusion of rebamipide in H. pylori
eradication therapy is currently regarded as a
strategy to improve treatment outcomes [3, 56].
This claim is supported by three meta-analyses:
two incorporating data from different regions
worldwide and one specifically focusing on the
Russian population [57—59]. In 6 (611 patients)
and 11 (1227 patients) randomized controlled
trials, a significant increase in eradication rates
was observed with rebamipide supplementa-
tion (OR = 1.737; 95 % CI: 1.194—2.527 and
OR = 1.753; 95 % CI: 1.312—2.343) [57, 58].

In the Russian Federation, eradication efficacy
with rebamipide reached 90.376 % (95 % CI:
86.311—93.560), compared to 81.681 % (95 %
CI: 76.499—86.141) without rebamipide [59].
Notably, adding rebamipide to standard triple
therapy with bismuth tripotassium dicitrate ena-
bled eradication success rates exceeding 95 %
[60, 61].

In addition to improving eradication rates, the
integration of rebamipide into modern H. pylori
treatment regimens reduces the levels of pro-
inflammatory cytokines such as I1L-1, IL-6, TL-8,
TNF-0, neutrophil-activating factor (GRO-a),
and T-cell-derived chemokines (RANTES) in
the gastric mucosa [62].

Extending rebamipide therapy after complet-
ing H. pylori eradication is particularly ben-
eficial for patients with erosive and ulcerative
lesions of the stomach and duodenum [63, 64].
Chronic gastric inflammation can persist even
after successful H. pylori eradication, contrib-
uting to the progression of precancerous changes
in the mucosa [65, 66]. Research shows that af-
ter one year, only 13.2 % of patients achieve full
restoration of mucosal structure and complete
resolution of inflammation [67, 68]. Partial
reduction in mononuclear inflammatory infil-
trates, which influence epithelial turnover, oc-
curs in 58.6 % of patients, while 28.2 % show
persistent inflammation. K. Haruma et al. dem-
onstrated that prolonged rebamipide treatment
not only improves gastric histology but also re-
duces serum gastrin levels [69]. Patients receiv-
ing rebamipide showed significant reductions in
mononuclear cell infiltration in the antrum and
corpus, as well as decreased neutrophilic infiltra-
tion in the antrum compared to controls. These
effects were attributed to decreased production
of inducible nitric oxide synthase (iNOS).

T. Kamada et al. also reported reduced chron-
ic inflammation along the lesser curvature of the
stomach in patients treated with rebamipide for
one year following successful H. pylori eradica-
tion [70].

Prolonged rebamipide administration, both
post-eradication and during active H. pylori
infection, effectively reduces histological in-
dicators of inflammation by lowering neutro-
philic and mononuclear infiltration [60, 69—71].
According to the recommendations of the Russian
Gastroenterological Association, the duration of
the rebamipide course after eradication therapy
ranges from 4 to 8 weeks in accordance with the
instructions for use [72], although the efficacy
and safety of longer courses (6—12 months) has
been demonstrated in a number of clinical stud-
ies [54, 70].
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Conclusion

Eradication therapy is the etiological treatment
of stomach diseases associated with H. pylori in-
fection. The ability of H. pylori to induce inflam-
mation, systematically reduce the protection of the
gastric mucosa, and affect epithelial permeability
is considered the basis for prescribing epithelio-
protective therapy. An important role in protect-
ing the mucous membrane is played by the mucus
layer, mucins and O-glycans, which prevent the
adhesion of H. pylori. To date, rebamipide is one
of the drugs that can affect epithelial permeabil-
ity, increase the resistance of the gastric mucosa,
increase the effectiveness of eradication therapy,
and reduce inflammation in the post-eradication
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[TarieHT 50 AeT C PEelUAUBUPYIOIIUM
PE3UCTEHTHBIM aCITUTOM U OOABIO B JKUBOTE

K.C. 3emngnyxuna'*, MI.H. Tuxonos!, M.C. JKapkosa!, JI.M. Tymuna'?, M.A. Ilaii?
A.C. Teprorunnrii', /[.A. Cseros!, A.C. Tan!

" DIAOY BO <«Ilepsvii Mockosckuil zocydapcmeennviii medurunckutl ynusepcumem um. H.M. Ceuenosas> Munucmepcmea
30pasooxpanenus Poccuiickou Medepayuu (Ceuenoscruii Ynusepcumem), Mocxea, Poccutickas Dedepayus

2 O6ocobaennoe nodpasdenenue <Ilenmp sdepnou meduyunvt na Boavwoi ITupozosckou, 2. Mockeas AO «K+31»,
Mocksa, Poccuiickas Dedeparus

Llenb: NnpogemMoHCTpUpoBaTh AnddepeHumnanbHbii ANarHo3 PeLnamBUPYOLEro acumuTa y naumeHTa 6e3 xpoHuye-
CKOro 3a605eBaH1s NeYeHun.

OCHOBHbI€ NOJNIoXeHUs. MNMaumeHT 06paTUICs B KIIMHUKY C XanobaMu Ha yBeNMYEeHME XMBOTA B 0ObeMeE, OfblLLI-
Ky MPY YMEPEHHbIX PUINYECKMNX HArpy3Kax, CHUKEHME BECA, BbIPDAXKXEHHYIO 00LLy0 CnabocTb. YBeNnM4yeHne XneoTta
B 06beMe, conpoBoXaaloLLeecs 60/bio, MeEPMOANYECKM BOSHUKAIO Ha MPOTSXXeHUN 12 neT 6€3 04EBUOHOM NMPUYNHBDI.
JlaHHOE COCTOsIHME pPaCLIEHMBANIOCh KakK MPOSBAEHME NMOPTaIbHOM rmnepTeH3nn. J1TabopaTopHO OTMEeYannuchb npu-
3HaKM CUCTEMHOI0 BOCNaneHus, GyHKUUA NeYeHn Npy 9TOM OCTaBasiaCb COXPaHHOM. HeogHOKpaTHO NpoBOAUIaCh
nianapockonmsa n n1e4ebHO-anarHOCTUYECKMIA anapoLLEHTES — acUMTUYECKAs XNOKOCTb NpeacTaBsia Cobom aKke-
cyaat (CbIBOPOTOYHO-ACLUTUYECKMIA anbOYMUHOBBLIN rpaaneHt — <1,1 r/on), Takke oTmedanocb obunve nedop-
MVPOBAHHbIX KNIETOK Me30oTenus. Mo JaHHbIM MHCTPYMEHTasIbHbIX UCCe00BaHUN (YNbTPa3BYKOBOE UCCe0BaHVeE,
KOMMbIOTEPHAsa TOMOrpadusi C BHYTPUBEHHbLIM KOHTPACTUPOBAHUEM), MPU3HAKOB LMPPO3a NevYeHn 1 NopTaibHOM
rmnepTeH3nn 4OCTOBEPHO He BbISIBIEHO, OAHAKO 06paLlano Ha cebs BHUMaHe yTosLLEeHEe napueTanbHOM 6pioLm-
Hbl U HOUNBLTPALUMS MEPUTOHEANbHBLIX TMCTKOB. JJaHHas KNMHUYeckasa kapTuHa Obiia Nogo3puTeibHa B OTHOLLEHNM
Me30TEeNNOMbI/KapLMHOMATO3a OPOLWNHLI. 8 yTOYHEHUS XapakTepa M3MEHEHMIN NPOBeAEHA MO3UTPOHHO-3MUC-
CUOHHasa ToMorpadus ¢ KOMMbOTEPHON Tomorpadueli (MAT-KT), pe3ynstaTbl Noka3any NOBbILLEHHOE HAKOMIEHNE
pagmodapmMnpenapaTa no xony 6ptoLnHbl. MaumeHTy 6bi1a NpoBeaeHa nevebHO-aMarHoCTMYeckas 1anapockonms
¢ 6uoncueit. Mo gaHHbIM BMONCUN N UMMYHOTMCTOXUMNYECKOTrO NCCNEA0BaHUS Oblsl BbICTABAEH AMArHO3 anNnTenm-
OVOHOM Me30TeNMOMbl OPIOLLMHBI. Bbina Hayata nonMxnmMmoTepanusl, B HACTOALLMIA MOMEHT NMPOBEAEHO NATb Kyp-
coB. CoCTosiHME MauMeHTa yayyLnIoCh, aCLMT NOJIHOCTLIO perpeccupoBasl, 00Jb B XXMBOTE NPaKTUYECKU He Bec-
nokout. B annamuke no M3T-KT oTMevaeTcs 3Ha4YUTENbHbI PEFPECC 04aroB Me30TENNOMbI 1 €€ MEeTab0INYECKOM
AKTUBHOCTW.

3akn4yeHue. Hanvune acumta y naumeHTta 6e3 npu3HakoB CaMOCTOSATENbLHOIO 3a60NeBaHMSA MEYEHN U MOPTaslb-
HOW rMNEPTEH3MM CNY>XUT NOBOAOM AJ1s1 MPOBeAeHUs 06LWMPHOro anddepeHumanbHOro amarH03a ¢ nowaroBbiM
obcnefoBaHVEM NS UCKITIOHEHUS 3/10KAQYECTBEHHOIO NMOPaXeHUs: OPIOLLNHBI, B HACTHOCTU €€ MEPBUYHOWN OMyXO-
N — ME30TESIMOMBI.

KnioueBble cnoBa: acuuT, Me30TENMOMa OPIOLLNHBI, CbIBOPOTOYHO-ACLUTUHECKNIA aNlbOYMUHOBBIV FPaANEHT
KoHNUKT nHTEepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana untnpoBanusa: 3emnaHyxuHa K.C., TuxoHoB N.H., Xapkosa M.C., TynuHa J1.M., Llaii M.A., TepTbiuHbin A.C., CeeToB [.A.,
Tan A.C. MauuneHT 56 NeT ¢ peumamBrpyIOLLM PE3UCTEHTHBLIM aCLIMTOM U BOMbIO B XXMBOTE. POCCUNCKMIA XXypHan racTPO3HTEPOJIO-
rmn, renatonoruu, kononpoktonorun. 2025;35(2):129-136. https://doi.org/10.22416/1382-4376-2025-35-2-129-136

A 56-year-old Patient with Recurrent Refractory Ascites and Abdominal Pain
Kristina S. Zemlyanukhina'*, Igor N. Tikhonov', Maria S. Zharkova', Larisa M. Tulina™?, Maria A. Tsai?,

Alexander S. Tertychnyy', Dmitry A. Svetov', Alexandra S. Tyan'

"|.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

2 Separate subdivision “Nuclear Medicine Center on Bolshaya Pirogovskaya, Moscow” of AO K+31, Moscow, Russian Federation

Aim: to demonstrate the differential diagnosis of recurrent ascites in a patient without chronic liver disease.

Key points. The patient came to the clinic with complaints of an increase in the volume of the abdomen, shortness
of breath during moderate physical activity, weight loss, and severe general weakness. The increase in the volume
of the abdomen, accompanied by pain, had been occurring periodically for 12 years without any obvious cause.
This condition was assessed as a manifestation of portal hypertension. Laboratory signs of systemic inflammation
were noted, while liver function remained intact. Laparoscopy and therapeutic and diagnostic laparocentesis were
performed repeatedly — the ascitic fluid was an exudate (serum-ascitic albumin gradient — <1.1 g/dL), an abun-
dance of deformed mesothelial cells was also noted. According to the instrumental examinations (ultrasound,
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computed tomography with intravenous contrast), signs of liver cirrhosis and portal hypertension were not reliably
detected. However, thickening of the parietal peritoneum and infiltration of the peritoneal sheets were noteworthy.
This clinical picture was suspicious for mesothelioma/peritoneal carcinomatosis. To clarify the nature of the changes,
positron emission tomography with computed tomography (PET-CT) was performed. The results showed increased
accumulation of the radiopharmaceutical agent along the peritoneum. The patient underwent therapeutic and diag-
nostic laparoscopy with biopsy. Based on the biopsy and immunohistochemical study, a diagnosis of epithelioid me-
sothelioma of the peritoneum was made. Polychemotherapy was started, five courses have been completed to date.
The patient’s condition has improved, ascites has completely regressed, and abdominal pain practically does not
bother him. In dynamics, PET-CT shows significant regression of mesothelioma foci and its metabolic activity.

Conclusion. The presence of ascites in a patient without signs of independent liver disease and portal hypertension
serves as a reason for conducting an extensive differential diagnosis with a step-by-step examination to exclude

malignant lesions of the peritoneum, in particular its primary tumor — mesothelioma.
Keywords: ascites, peritoneal mesothelioma, serum-ascitic albumin gradient
Conflict of interest: the authors declare no conflict of interest.
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Kiunuueckoe H36JIIOJICHI/IC

[Manent M., 56 ner, nocrynun B Knunuky mporne-
JIEBTUKNA BHYTPEHHWX OO0Je3HEH, TacTPOSHTEPOJIOTHN
u rematonorun uM. B.X. Bacunenko (CeueHoBCKMit
Yuusepcurer) B centsaope 2023 1. ¢ skamo6aMn Ha yBe-
JnYeHne JKUBoTa B 00beMe, GOJb B SKUBOTE, OJIBINIKY
npu yMepeHHbIX (pusnuecknx Harpyskax (Hampumep,
IpU HOAbEME II0 JIECTHHIE Ha TPeTHH 9TaK), CHUKe-
HUe Beca Ha 8 KT 3a 6 MecsIeB, BBIPAKEHHYIO OOIIYIO
cnaboetn. Benmymast sxkamob6a — yBenueHHe JKUBOTA
B o6beMe.

N3 anamue3a 3a00JieBaHUS M3BECTHO, YTO B JIeKa-
6pe 2011 r. BrepBble mosiBuiach GOJb B JIEBOI TO/I-
B3/IOIIHOM 00JaCTH W yBeJIWUYeHHEe XKUBOTA B 0ODbEMe.
Bbir rocmutanmaupoBaH MO MeECTY JKUTEJILCTBA, TlE
npu yabTpassykosoM uccaegosanun (Y 3U) opranos
OPIONIHOI TIOJIOCTH  BbIsIBJIEH actuT. IlpoBomuiach
JINATHOCTHYECKAST JIATIapOCKOTUsI: OOHAPY’KEH BOCIIa-
JINTEJNbHBIH WH(GUILTPAT B JIEBOH MOAB3JONIHON 06-
Jact ¢ HasjetoM GuOpHUHA, TUTEepeMusi OPIONIIHHDI.
ITHOJIOTHST U3MEHEHWIT He YTOYHSJIach, HO Ha (oHe
aHTHOAKTEPUATHHON Tepamnuy 1e(TpuakcoHOM U Me-
TPOHUA30JIOM ACIIUT PerpeccupoBa 6e3 TpUMeHEHUs
JINY PETUKOB.

B nmanbreiineM maryeHT OBLT HEOJHOKPATHO TOCIIH-
TAJU3UPOBAH B PasHble JeueOHble YUpEsKIeHNs WM3-3a
penurBa aciura u 6oJu B SKUBOTE. TPHSK/IbI TIPOBO/IU-
JIUCDH JTe4eOHO-TNATHOCTHYECKNE JTATAPOCKOTINN — JIaH-
HBIX B MOJIB3Y IIMPPO3a TIEYEHN 1 OMyXOJIEBOTO MPOIiecca
oOHapy:KeHo He ObLT0. VcKmoueHbl oprannyeckue 3a6o-
JIEBaHMS TOJICTON M TOHKOH Kumiok, tyGepkyaes (ITIL[P,
Ty6EPKYJIMHOBBIE MPOOBI), TApa3uTo3bl (reTbMUHTO3bI,
HXMHOKOKKO3, TIHCTOCOMO3 M JPYTHUE), COCYNCTBIE
3aboseBanus, a Takke ANCA-accorMmpoBaHHbIE Ba-
CKyJIUTBI. B mabopaTtopHbIX TectaxX obparmano Ha ceOst
BHUMAaHUE TPEXO/ISIIIee MOBbINEHNEe MAaPKEPOB CUCTEM-
Horo Bocmastenna — C-peaxrusnoro Genxa (B 10 pas),
CO3, pubpunorena. Kaxpiit pa3 yMeHbIIIEHIE acITa
1 60/ B JKUBOTE HAOJIONATIOCH TIOCTE TMPOBEIEHMS aH-
Tn6GakrepranbHoii Teparmu (PTOPXUHOTIOHAMHI, METPO-
HUIA30710M, 1epaToCIIOPUHAMM).

IIpn 06BEKTUBHOM OCMOTPE TIPHU MOCTYILIEHUN
B KJUHUKY B ceHTsOpe 2023 1. oOpaman Ha cebs
BHUMAaHWe HANPSDKEHHDIH acIUT, a TakKKe MyJIbCallust
n HabyxaHWe SPEMHBIX BeH Ha BbICOTE Baoxa (moo-
SKUTeNbHbIH cuMnToM Kycemayist).

Cpet BO3MOKHBIX TPUYUH PEIUINBUPYIONIETO ac-
IUTa PACCMATPUBAJICS JAMATHO3 KapAHaJIbHOTO (hubpo-
3a TIeYeHW TIPU 3ACTOMHOI cepleyHOl HeI0CTaTOYHO-
CTH: YYUTBIBASI KIMHUYECKYIO KAPTUHY, TTAIUEHTy ObLI
ncenenosad yposeab NT-proBNP (100 nr/mor; HopMa —
go 125 ur/mm), mnposemena IDXO-kapanorpadus
(MIPUBHAKOB CHCTOMMYECKOH W JAMACTONMYECKON Jmc-
(DYHKIMU He BBISBIEHO).

B xpyr auddepeHnmaIbHOTO IHarHO3a BKJIIOYAJ-
CsI M BPOKJEHHDBIH (HUOPO3 MeueHn. YUnuThiBask HEMO-
JIOJION BO3pacT TallMeHTa U JlaHHble OMOICUU TE€YeHN,
JIAHHBINA JMarHO3 CTAJI0 BO3MOKHBIM MCKJIIOYHNTD.

Takske cJjefoBano MpeANnosaraTb COCYUCTbIE 3a-
6oJieBaHMs TIe€YeHM, TaKhWe Kak CHHIpoM bagma —
Kwapu, cuHycomgonatn u TOPTO-CHHYCOUJATHHYIO
cocyauctyio 6ose3nb. OHAKO paHee IPOBEIEHHBIE
Y3W opraHoB OPIONIHOI TOJOCTH, KOMIBIOTEPHAS
tomorpaduss (KT) He BbIABUIM Cy/KeHHs BOPOTHOMN
BEHBI W TEYEHOYHBIX COCY/IOB 3a CYET CHAABIEHUS
nan tpoM6o3a. Ha TrucTosornyeckoM HUCCe0BaHUH
TIeYeHN TaKKe He BBISBIEHO CY’KeHUS COCYIOB MEeUeHH.

C yueroM KJMHUYECKOH KapTHHBI, MHOTOKPATHBIX
PEIMINBOB ACINTa, WCKIIOYEHUS CEepJeYHBbIX U Tede-
HOYHBIX TIPUYMH 3a00JI€BaHUST B KAa4yeCTBE MPUYUHBI
HeGJIATOTIOTYYHOTO COCTOSTHUS TTallieHTa HanboJsee Be-
POSITHBIM TIPE/ICTABJSIIIOCh PACCMATPUBATD TTOPASKEHUE
OpIOIMHBI B paMKax KapIMHOMATO3a WJH, COOCTBEH-
HO, M€30TeJNOMBI OPIOIIUHDI.

[To mamHBIM JTAGOPATOPHBIX TECTOB OTMEYAJIUCDH
MPU3HAKN CUCTEMHOTO BOCHAJEHUs: B KJINHUYECKOM
aHaJM3e KPOBU — OTHOCHUTEJHHOE TTOBLITIEHIE YICJIa
Heiirpomios (o 77 %; HopMa — 10 72 %), TpoM-
6o1uro3 (1o 533 ThIC./MKJ); IO JaHHBIM GUOXUMU-
YeCKOro aHaam3a (GyHKINs TeYeHH U TOYeK He Ha-
pyIlieHa, TMOBBINIEH YpoBeHb C-peakTHBHOTO Oeska
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Pucynox 1. llutosornyeckoe UcCae0BaHIE ACIUTHYECKO JKIIKOCTU: MHOTOsI/IepHbIe 1ehOPMUPOBAHHBIE KJIETKU Me30-

TeJInA, PacCloJIOKEHHbIE CKOILIEHUAMU

Figure 1. Cytological examination of ascitic fluid: multinucleated deformed mesothelial cells located in clusters

(96,8 mr/m; wopma — 0—5 mr/m) u ubpunorena
(9,52 v/, mopma — 1,0—4,0 r/n1). Taxxke wmccie-
posanbl onkoMapkeps! (anbda-dperonporenn, CA 125,
CA 19-9, POA) — nokasate/n B Ipejieiax HOPMBI.

[Marenty O6bl1 mpoBesieH JieueGHO-AHATHOCTHYE-
CKMIl JIanapolleHTe3: TOJAYYeHo 5,5 J MYTHOH aciiu-
TUYECKOW JKUJKOCTH >KelToro IBerta. JlabopaTopho
npu nojcyere (POPMEHHBIX HIEMEHTOB — JIEHKOIUTHI
7 TBIC./MJ; C YYETOM Pacdera CbhIBOPOTOYHO-ACIIH-
THYECKOTO aJbOYMUHOBOIO TPAJMEHTA TIOJTYyYEHHYTO
KUJKOCTD CJEAYeT PpacleHMBATb KaK BOCIAJIUTEJb-
Hylo — sKccyzaT (ChIBOPOTOUHO-ACIIUTHYECKUI allb-
G6ymuHOBbIIT Tpajguent < 1,1 r/ JUT).

[Ipu 1MTOJIOrNYECKOM WUCCJIETOBAHUU TIOJYYEHHOM
KUJIKOCTH OTMEYAJOCh OOJIbIIOEe KOJIUYECTBO KJIETOU-
HOrO Martepuajia, KOTOPBIH MPeuMyIIeCTBEHHO Ipe/l-
cTaBjeH /1eOPMUPOBAHHBIMU MHOTOSIEPHBIMU KJICT-
KaM# Me30TeJIusl, TOJ03PUTEIHHBIMI B OTHOIIEHUN
omyxouu 6piomunet (puc. 1).

Y4uThIBas ypoBEHDb CbIBOPOTOYHO-ACIIUTHYECKOTO
aIbOYMITHOBOTO I'P/IMeHTa 1 OOJIBIIOE YUCIO HEeHTpo-
¢unoB B 1 MKJ acHUTUYECKOI KUIKOCTH, OBLT 3amo-
J103peH MHMUIMPOBAHHDBIN ACIUT, TIAIIMEHTY Ha3Haye-
Ha OMIIUPUUYECKast aHTUOMOTUKOTEPAINS TIperapaTaMu
HIMPOKOTO CIIEKTPA: CyJbOaKTaMOM U 11eporiepazoHoM.

Mo pannbim KT orMmeuasncss oOHIMPHBIIT  OMyXO-
JIeBbI MHOUILTPAT, OIyXOJieBble HMMILIAHTBI B Cep-
MOBUIHON W KPYTJION CBS3KaX IMe4YeHMW, 1O KarlcyJe
nedenn — J0 35 MM; TazoBas Opiomuna auddysto
yrosmena 10 6 MM. Bo Bcex oriesnax OpIOIIHOI 1MO-
JIOCTH — OOJIBIIIOE KOJNYECTBO CBOOOIHON KUIKOCTH.

B V cermenTe 1euenn otMevaeTcst eJMHIYHBINA oyar
[0 5 MM, MOJIO3PUTEJbHBIH B OTHOIIECHUH TerNaToles-
JIOJIAPHOTO paka uian Metactasos (puc. 2).

Pucynox 2. MysbTucnnpasibHag KOMITBIOTEpHAs TOMOTIPa-
¢ust opraHoB OPIOIIHON MOJIOCTH ¢ BHYTPUBEHHBIM KOHTpA-
CTUPOBaHUEM: OTMeuaercs paspacranue uHduibrpara (Me-
30TeJIMOMa? KapLUUHOMATO3?) 10 CEePHOBUIHON, KPYIJIOii
CBA3Ke IeYenu, 1o Karcyse nedenn (06BeseHo JuHuei)

Figure 2. Multispiral computed tomography of the ab-
dominal organs with intravenous contrast: growth of the
infiltrate (mesothelioma? carcinomatosis?) is noted along
the falciform, round ligament of the liver, along the liver
capsule (circled with a line)
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Pucynox 3. IlozurpoHno-smMuccuonHas ToMorpadusi ¢ KOMIbIOTEPHOIT ToMorpadueii: KapTuHa MOBBIIEHHOH MeTabo.n-
YeCKOl aKTHBHOCTH pajrodapMIipenapara HeolJIacTHuecKoro reHesa Mo X0y GPIOINHbI

Figure 3. Positron emission tomography with computed tomography: a picture of increased metabolic activity of a ra-
diopharmaceutical of neoplastic genesis along the peritoneum

YuuteiBasi mosoxkutesbHbIil cumnToM Kycemayus,
nanueHTy 6blia poBe/ieHa axoKapauorpadus /Ui uc-
KJIIOYeHUST TPUYWH JIJIS TIOBBIIIEHUST IaBJ€HUST B pa-
BBIX OT/Aedax cepina: ¢pakmus BpiOpoca — Gosee
60 %, uCKJIIOYeHA JIETOYHASI TUIIEPTEH3UsI, TOPAKEHUEe
TPUKYCIUJATBHOTO KJAllaHa U JUJaTalis IpaBblX OT-
JleJIOB cepAla.

JlonoJTHUTEIbHO [IJI TIOMCKA BO3MOXKHOIO II€PBUY-
HOTO OITyXOJIEBOTO Oyara MpoBe/leHbl 330(aroracTpo-

AYOJAE€HOCKOINA M KOJIOHOCKOIINA — OpFaHI/I‘{eCKOfI
IIaTOJIOTUN HE BbIABJIEHO.
Z[OHOJIHI/ITQJII)HIJIM METOA0M BU3yaJjnsanumn

JUTSI YTOUYHEHUST MarHo3a ObLIO PENIeHO0 BbIOPATh TO03N-
TPOHHO-9MUCCUOHHYIO TOMOTPAdUIO C KOMIIBIOTEPHOI
tomorpadueii (ITIT-KT) ¢ S F-propaesokcuraokosoi.
19T /KT-kapruHa MOBBIIEHHOW MeTaGoIMYeCKOil
aKTUBHOCTU pajuodapMiipenapara 1o Xoay Opro-
muHbl (B TOM 4ucJe Mo Karcyse, B 06JacT BOPOT
HedYeHn, B CEPIOBUIHON W KPYTJIOil CBSI3KAX IEYeHH,
B MQJIOM CaJIbHHUKE, B JKEJIYI0YHO-CEIe3€HOYHOI CBSI3-
Ke) HEOIIACTHYECKOr0 TeHe3a 0e3 YCTaHOBJIEHHOTO
nepsuyHoro ouara. Takske auddysHoe HakoIIeHUe
pagnodapMipenapara BU3yaJU3UpyeTcss B 00J1acTh
BHYTPUTPYAHBIX JuMdarmdeckux ysaos (puc. 3).

C y4eroM MOJYYEHHBIX [AHHBIX MAIMEHT ObLT Ha-
[paBjieH HA JAMArHOCTHYECKYIO JIAAPOCKONHIO C Iie-
Jibi0 Guoricun OpiomuHbl. VIHTpaonepanoHHo mpu Bi-
3yaJbHOM OCMOTpE OPTaHOB OPIONIHOI 10JOCTH ObLT
o6HApy’KeH MAaCCHUBHBII KaHIEpOMaTo3 110 Bceil Ia-
pueTanbHOl GpIONIMHE, BKJIOYAsT MaJblil Ta3, Te4YeHb,
cesle3eHKy, OGOJBINON CalbHUK, OPBUKEHKY TOJCTOM
kumkn. [IpoBenena OGuoricusi GOJIBIIOrO CaJbHUKA,
ydacTKa HapueTajbHOil OpromuHbl B obsactu plica
centralis, OGPIONIMHBI OKOJIOIYIIOYHON 06JACTH.

ITo pesyabraTaM THCTOJIOIMYECKOTO HCCJIEL0BA-
HUS OIyXoJi GPIONIUHBI B Marepuajie oOHApPYy KUBaeT-
Csl POCT OIYXOJIH, COCTOSIIIEH M3 KJETOK C KPYIHbBIM

My3bIPHKOBUIHBIM SIZIPOM W OJIMHOYHBIM ITIEHTPATHHO
PACIIOJIO}KEHHBIM XOPOIIO BbIPASKEHHBIM SI/IPBIIIKOM.
OrryxoJieBble KIeTKH (GOPMUPYIOT TEMOYKH W COJIH/I-
HbI€ TJIACTBI, MECTAMU CBSI3b KJIETOK TEPSIETCSI, MeCTa-
MU OOHApPY:KUBaeTcs TEHAEeHIUS K (HhOPMUPOBAHUIO
[ICEB/IOKENE3UCTBIX CTPYKTYp. OTMeuaercs BbIpasKeH-
HBII OTEK CTPOMBI MECTAMU C OCJU3HEHUEM, PACCesH-
Has sefikonnTapHas uaduibTpanus (puc. 4).

[Ipu mnpoBejieHN UMMYHOTHCTOXUMHYECKOTO HC-
caenoBanus 6bLI0  TONyYeHO Judy3HOE TO3UTUB-
HOe MeMOPAaHHO-TUTOMJIA3MATHYECKOe OKpAIiBaHUe
onyxoJieBblx Kjaetok B peakimun ¢ MCK AE1/AE3,
muddysHoe TTO3UTUBHOE SI€PHOE OKpPAITUBAaHUE OITY-
X0JIeBBbIX KJeTOK B peakinun ¢ WT1 u auddysnoe
MO3UTHBHOE S/IEPHOE W IUTOIIa3MaTUYeCKoe OKpa-
[IMBaHUE OIyXOJIEeBbIX KJETOK B Peakiuu C Kaabpe-
THUHUHOM. VIMMYHO(MEHOTHIT OITyXOJIH COOTBETCTBOBAJ
mesoremome (puc. 5).

YuurpiBasi faHHble MOP(HOTOTUYECKOTO U UMMYHO-
THCTOXUMHYECKOTO HCCJe0BaHUs, CHOPMYJINPOBAH
KJIMHUYECKIH THaTHO3!

OcHoBHOe 3a6GoseBaHUe: IDIUTETUONHAS Me30Te-
jguoma Opiomunbl ¢T4N2M1, cocrosHue tmocsie jaua-
FHOCTUYECKON sanapockomnuu, Guorncuu 12.10.2023.

Ocuaoxxknenusi: MuummmpoBaHHbIil aciuT.

[TarmenTy HaszHaueHbl 4—6 KypCOB HOJIUXMMHUOTE-
paru ¢ WCIOAb30BAHNEM MPENnapaToB IaaTtuHbl (Kap-
GorlaTiHa) B CTaHJAPTHOI [103€, aHTaroHmncTa (oJm-
€BOiT KMCIOTHI TeMeTpekcema S00 Mr/M?> u mpemapara
MOHOKJIOHAJIbHOTO aHTHUTENIa — HeNTpaau3aTopa 6Ho-
JIOTHYECKOI ~ aKTUBHOCTH  4eJoBeYecKoro (pakropa
pocTa cocyAucToro auporesnus: GeBausaymada B 103€
15 Mr/Kr.

B wacrtogmmii  MOMeHT malMeHTy IIPOBeeHO
S KYPCOB HOJIUXUMHOTEpPANNH, TMOOOYHBIX 3(P(PEKTOB
He Obl10. KinmHudyecku OTMeYaeTcsi BbIPASKEHHDII
perpecc aciyra, oTcyTctBue 6oy B kuBoTe. Taxke
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Pucynox 4. Kpyimbie OIyXoJieBblie KJIETKH ¢ KPYIHBIM OKPYTJIBIM SIIPOM € OJJHHOYHBIM KPYITHBIM 6a30(DUIbHBIM SIIPBITII-
KOM # OOUJIbHON 303MHOMIVIBHON IUTOIUIA3MOI 6€3 YeTKNX IPAHMUI] 3aHUMAIOT BCIO ILIONA/h cpe3a ¢ (pOpMUpOBaHIEM
[E[I0YEeK 1 OYAroBbIX CKOILIEHUH (OT/Ie/bHble KIETKH OTMEeUeHbl KPACHBIME CTPEIKAMIL); CTPOMA C OTEKOM, COJAEPKUT He-
MHOTOYHC/IEHHBIE JIEHKOIUTHI (IOKa3aHbl CHHUME CTPEJIKAMHE); OKPACKA FeMATOKCUIMHOM U 903HHOM, X250

Figure 4. Large tumor cells with a large round nucleus with a single large basophilic nucleolus and abundant
eosinophilic cytoplasm without clear boundaries occupy the entire area of the section with the formation of chains
and focal clusters (individual cells are marked with red arrows); stroma with edema, contains a few leukocytes
(shown with blue arrows); hematoxylin and eosin staining, x250

B Mae 2024 r. mammeHTy IpoBeieHAa KOHTPOJbHAs
II9T-KT: 3HauMTENbHO YMEHDITUIACH BBIPAXKEHHOCTD
MopaskeHnst GPIOIINHBI, CHU3UJICS YPOBEHD MeTaGoJu-
YeCKON aKTUBHOCTHM, HaKOILUIEHUS pajuodapMiipera-
paTta BO BHYTPUTPY/IHBIX JUMQPATHUYECKUX y3JIaX HeT.

O6cy:kaenne

Me3sorenroma npejcTaBisier co0oil 3JI0KauecTBEH-
HYTO OIyXO0JIh, Pa3BUBAIONIYIOCS TIPH TpaHCHOpMAIHK
Me30TeTMANbHBIX KJIETOK, BBICTHJIAIONINX €CTeCTBEH-
Hble TOJ0CTH opranu3ma. Onyxo/ab MOpaskaer mpe-
UMYIIECTBEHHO TJIEBPY, OPIONIMHY, MEpPUKapa U 060-
JIOUKH STHYKA.

B o6meit crpykType 3a00J7eBaeMOCTH  3JI0Kade-
CTBEHHBIME HOBOOOPA30BAHUSAME JaHHAST TMATOJOTHS
cocrassister 0,16 %, M3 HUX Ha ME30TEJHOMY OPIOIIH-
HbI TIpuxoauTest okoJio 20 % [1—7].

YuuTbiBasi MeJIEHHBII POCT OIyXOJiM, TepPBble
CHUMIITOMBI, TO3BOJISIIONINE €€ 3aM0JJ03PUTDh, TOSBJIS-
I0TCS y2Ke Ha TO3/HEN cTajin 3a60J1eBaHus.

Jl1s1 Me30TeTmOMBbI GPIONTMHBI XapaKTePHbI YBEJH-
YeHre JKUBOTA B 00beMe 3a CYeT aciuTa 1 60Jb B KU-
BOTe (€3 YeTKOI JIOKAIU3aIni, CKIOHHOCTD K 3aII0paM.
Metacrazpl Me30TeTMOMbBI  OPIOMNHBI  MOTYT OOHa-
PY’KMBATbhCSI B PETMOHAPHBIX JUMQOY3Iax, Jerkux,

nedenn (uame 1O KamcyJie), KUNIEYHUKE, SAWYHUKAX,
rOJIOBHOM MO3T€, KOCTHOM MO3Te, MepHuKapjie u MHO-
kapze [8].

B omwmcannom ciayvae auddepeHmanbubiii aua-
THO3 TPOBOJAUJCA BOKPYT TIPUYNH aCIIATa IIPpU MeYe-
HOYHBIX M HEMEYEHOUHDbIX 3a60/I€BaHUSIX.

Camoii vacToll TPUYMHON HAKOIJIEHUS >KUIKO-
CTH B OPIONIHOI IMOJOCTH SIBJSIETCSI 1IUPPO3 TE€YEHN
(85 % cpenu Bcex cuaydaeB), KOTOPBIA COMPOBOXK/IA-
€TCsl CHH/IPOMOM TOPTAJIBHON TUIEPTeH3UN. ACIUT
JIOJKEH OBbITb KYIUPOBAaH C TOMOIIbI0 HA3HAYEHUS
6eccoieBOil  JIMeTbl, KOHCEPBATUBHOW JuMypeTnue-
CKOIl Tepanuu WJau [pOBejeHus Janapoiienresa [9].
Hapsay ¢ nuppo3oM K (GopMUPOBAHUIO acIUTa MOTYT
MIPUBECTH TakWe 3a00JE€BaHUS, KaK AJTKOTOJDLHBIH Te-
MaTUT, CHHAPOM CUHYCOUJATBHON OOCTPYKIIMU, CHH-
npom bagma — Kuapu, BposkaeHHbiii ¢pubpos mevenn,
TpoMGO3 B cHcTeMe BOPOTHOM BeHbl. Kak mpasuiio, ac-
MUTHYECKAd SKUIKOCTD TIPEICTABJSeT co60il TpaHcCy-
JIAT, COJIEPIKUT MAJoe KOJTMYECTBO GEKa, ChIBOPOTOU-
HO-aCIUTHYECKUiT abGyMUHOBBIN TpaaueHt > 1,1 /1.

Takxke B Kpyr auddepeHnuansbHOT0 JIHarHo3a
BKJIIOYAIOTCS  OIMyXOJeBble 3a00JE€BAHUS: TemaToreI-
JIOJIIPHBINA PaK, METACTATUYECKOE MOPAKEHNE TTeYeHNU.

Cpenn omyxosieif Takyke MOKHO OTMETHTb 3JI0Ka-
YeCcTBEHHOE TOpaskeHne OPIONIMHBI — KapIUHOMATO3
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Pucynox 5. VimMyHorucroxuMudeckoe ucciegosanue ¢ anturesamu K kanbperntuny (Clone Cal6 Leica Bond RTU),
x250; Kierku omyxouu ¢ Audy3HbIM MO3UTHBHBIM [[UTOILIA3MATUYECKIM | SIIEPHbIM OKpalmiBanueM (OKpallleHbl B KO-

pUUHEBBbIil 11BeT)

Figure 5. Immunohistochemical study with antibodies to calretinin (Clone Cal6 Leica Bond RTU), x250; tumor cells
with diffuse positive cytoplasmic and nuclear staining (stained brown)

u Me3otesinoMy GproiuHbl. /laHHbIE COCTOSTHUS BCTpe-
JAI0TCS TOCTATOYHO PEJKO, OHM HMPUBOJAT K 3JI0Kade-
CTBEHHOMY aCIIUTY C IIOCTOSTHHBIMU PEIUMBAMHU Ha-
KOIJICHUSI SKUAKOCTH B OPIONIHOM MOJIOCTH.

[Ipu aToM K 3a60sieBaHUSAM OPIONIITHbBI TAK3KE MOXK-
HO OTHECTH WH(EKIIMOHHBIN MEPUTOHUT TP TyGEepKYy-
Jiese, TPUOKOBBIX 3a60JIEBAHUSIX, XJIAMUINO3E.

Cpenu apyrux npuyuH (GOpPMUPOBAHUS ACIIHTA
TaK)Ke CcJeJyeT IIOMHHTb O II0YeYHOW U CepJedHo-
cocynuctoit Hemocratounoctu. B kpyr audde-
peHIATbHOrO 3a60JIeBaHUsI BKJIOUAIOT 3a60jeBa-
HISI, KOTOPBIE COMPOBOKAAOTCS He(PPOTHIECKUM
CHUHJPOMOM, B CBSI3W C MAaCCHUBHOI moTepeil 6eska
(B ToM umcie u anbOyMUHA) 32 CYET MOBPEXKICHUS
Kay6oukoBoro ¢duabtpa. Cpeau 3aboseBanuii cep-
JIEYHO-COCY/ITUCTOM CUCTEMBI TIPHU aCIUTe HEOOXOIU-
MO HMCKJIIOUUTb KOHCTPUKTUBHBII MEPUKAPAUT, [JIH-
TEJTbHYIO BSIJIOTEKYIIYIO 3aCTOHHYI0 XPOHHYECKYIO
CeP/IeYHO-COCYIUCTYIO HEJOCTATOUHOCTD.
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A S6-year-old Patient with Recurrent Refractory
Ascites and Abdominal Pain

Kristina S. Zemlyanukhina'*, Igor N. Tikhonov!, Maria S. Zharkova', Larisa M. Tulina'?,
Maria A. Tsai?, Alexander S. Tertychnyy', Dmitry A. Svetov', Alexandra S. Tyan'

"' [.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation
2 Separate subdivision “Nuclear Medicine Center on Bolshaya Pirogovskaya, Moscow” of AO K+31, Moscow, Russian Federation

Aim: to demonstrate the differential diagnosis of recurrent ascites in a patient without chronic liver disease.

Key points. The patient came to the clinic with complaints of an increase in the volume of the abdomen, shortness
of breath during moderate physical activity, weight loss, and severe general weakness. The increase in the volume
of the abdomen, accompanied by pain, had been occurring periodically for 12 years without any obvious cause.
This condition was assessed as a manifestation of portal hypertension. Laboratory signs of systemic inflammation
were noted, while liver function remained intact. Laparoscopy and therapeutic and diagnostic laparocentesis were
performed repeatedly — the ascitic fluid was an exudate (serum-ascitic albumin gradient — <1.1 g/dL), an abun-
dance of deformed mesothelial cells was also noted. According to the instrumental examinations (ultrasound,
computed tomography with intravenous contrast), signs of liver cirrhosis and portal hypertension were not reliably
detected. However, thickening of the parietal peritoneum and infiltration of the peritoneal sheets were noteworthy.
This clinical picture was suspicious for mesothelioma/peritoneal carcinomatosis. To clarify the nature of the changes,
positron emission tomography with computed tomography (PET-CT) was performed. The results showed increased
accumulation of the radiopharmaceutical agent along the peritoneum. The patient underwent therapeutic and diag-
nostic laparoscopy with biopsy. Based on the biopsy and immunohistochemical study, a diagnosis of epithelioid me-
sothelioma of the peritoneum was made. Polychemotherapy was started, five courses have been completed to date.
The patient’s condition has improved, ascites has completely regressed, and abdominal pain practically does not
bother him. In dynamics, PET-CT shows significant regression of mesothelioma foci and its metabolic activity.
Conclusion. The presence of ascites in a patient without signs of independent liver disease and portal hypertension
serves as a reason for conducting an extensive differential diagnosis with a step-by-step examination to exclude
malignant lesions of the peritoneum, in particular its primary tumor — mesothelioma.

Keywords: ascites, peritoneal mesothelioma, serum-ascitic aloumin gradient

Conflict of interest: the authors declare no conflict of interest.

For citation: Zemlyanukhina K.S., Tikhonov I.N., Zharkova M.S., Tulina L.M., Tsai M.A., Tertychnyy A.S., Svetov D.A., Tyan A.S.
A 56-year-old Patient with Recurrent Refractory Ascites and Abdominal Pain. Russian Journal of Gastroenterology,
Hepatology, Coloproctology. 2025;35(2):129-136. https://doi.org/10.22416/1382-4376-2025-35-2-129-136

MauueHT 56 neT c peunanBUPYIOLLUM PE3UCTEHTHbIM acCLMTOM

M 00NbIO B XUBOTE

K.C. 3emnanyxmHa'*, N.H. TuxoHos', M.C. Xapkosa', J1.M. TynuHa'?, M.A. Llair?, A.C. TepTbI4HbIiA,

O.A. CeeToB', A.C. Tan'

" ®rAOY BO «[lepBbivi MOCKOBCKMIA roCcyAapCTBEHHbIV MeaNLMHCKUE yHuBepcuteT um. V.M. Ce4eHoBa» MuHucTepcTBa
3apaBooxpaHeHusi Poccurickoi denepaumnm (CedeHoBckuii YHuBepcuteT), MockBa, Poccuiickast denepaLiysi

2 ObocobneHHoe noapasaeneHne «LleHTp saepHori MmeanumHbl Ha bosbLuovi Muporosckoii, r. MockBa» AO «K+31», MockBsa,
Poccwiickas ®enepaums

Llenb: npogemMoHCTpUpoBaTh AnddepeHumanbHbii ANarHo3 PeLnaBMpyoLLEro acumuTa y naumeHta 6e3 xpoHuye-
CKOro 3ab0s1eBaHus NeYeHu.

OCHOBHbIEe NONIOXeHus. MNauyeHT obpaTnnicsa B KINMHUKY C Xanobamu Ha yBenmyeHne XnuBota B 0Obeme, oapllil-
KY NpPU YMEPEHHbIX GU3NYECKUX HAarpy3Kax, CHUXEHME BECa, BbIPaXXEHHYIO 00LLYyt0 cnabocTb. YBENMYeHme XmBoTa
B 00bEME, COMpoBOXAatoLLeecs 60blo, NEPUOANYECKN BOZHUKANO0 HA NPOTSXEeHUN 12 neT 6e3 04eBUAHOW MPUYNHBI.
JlaHHOE COCTOsiHME pacLIEHNBANIOCh KaK MPOsIBNIEHME MOPTanbHOW rmnepTeH3nn. JlabopaTtopHo oTMeYanmchb npu-
3HaKM CUCTEMHOIr0 BOcnaneHus, GyHKLUUA Ne4YeHn Npu 9TOM 0CTaBasiaCb COXPaHHO. HeoaHOKpaTHO NpoBoauiach
nanapockonus 1 ne4edHO-aMarHoCTUYEeCKMIA NanapoLeHTe3 — acLMTUYecKas XUaKoCcTb NpeacTaBnsina codom ake-
cynaT (CbIBOPOTOYHO-ACLMTUHECKMI anlbOYMUHOBBLIN rpaaneHTt — <1,1 r/an), Takke oTMedanock obunue aedop-
MUPOBaHHbIX KNEeTok Me3oTenusi. Mo gaHHbIM MHCTPYMEHTalIbHbIX UCCIeA0BaHM (YNbTPa3BYKOBOE MCCeA0BaHVE,
KOMMbIOTEPHAA ToMorpadus ¢ BHYTPUBEHHbIM KOHTPACTUPOBAHUEM), MPU3HAKOB LIMPPO3a NevYeHn 1 nopTanibHOM
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rMNepTeH31n OCTOBEPHO HE BbISIBIEHO, 0HaK0 06pallasno Ha cebsl BHMMaHVe YTOJLEHME NapueTaibHOM 6pioLlmn-
Hbl U HOUNBTPALUMSA MEePUTOHEasbHbIX IMCTKOB. JJaHHas KNMHNUYeckasa kapTrHa Obina Nogo3puTesibHa B OTHOLLEHWM
Me30TeNMoMbl/KapLuyHoMaTo3a 6pioLnHbI. 58 yTOYHEHMS XxapakTepa N3MEHEHWN NpoBeAeHa NO3UTPOHHO-3MUC-
CUOHHasa ToMmorpadus ¢ KoMnbloTePHOM Tomorpaduen (MI3T-KT), pesynbTaTbl NOKa3any NOBbILLEHHOE HAKOMIEHNE
pagvodapmMnpenapara rno xoay 6pioLnHbl. MaumeHTy 6bi1a NpoBeaeHa nevebHo-AMarHoCTUYeckas anapocKonms
¢ 6uoncueii. Mo gaHHbIM 6GMONCUN N UMMYHOTUCTOXMMUYECKOIO NCCIIeA0BaHNs Obin BbICTABIIEH AMArHO3 aNUTEN-
ONOHOM Me30TeNnMoMbl OpIOLLNHLL. Bbina HavaTa nonMxMMmnoTepanus, B HaCTOALLMA MOMEHT NMPOBEAEHO NATb Kyp-
coB. COCTOsiHME MauueHTa ynyylniochb, acLmMT MNOMHOCTLIO perpeccrpoBali, 60b B XXMBOTE MPakTUYEeCKn He bec-
nokout. B auHamuke no M3T-KT oTMevaeTcs 3HaUNTENbHbIN PEFPECC 04aroB Me30TEIMOMbI U ee MeTaboNn4eckom
aKTUBHOCTMW.

3aknoyeHue. Hannuve acuuta y naumeHta 6e3 npn3HakoB CaMOCTOATENIbHOro 3aboneBaHns NeveHn 1 nopTasb-
HOW rMNEepPTEH3NN CNYXUT NMOBOAOM [Ji1S MPOBEAEHUS OOLLUMPHOro AnddepeHLManbHOro anarHo3a ¢ noLlaroBbim
o6cnenoBaHVEM OJ1si UCKJTIOYEHUS 3/10KAYECTBEHHOMO NMopaXeHusi GPIoLLVIHBI, B HACTHOCTM €e MEPBUYHOM OMnyXxo-
I — ME30TENNOMbI.

KnioueBbie cnoBa: acumT, Me30TeNIMoMa OPIOLLINHBI, CbIBOPOTOYHO-ACLIUTUYECKUI anbOYyMUHOBBIN FPaAVEHT
KoHdnukT HTEepecoB: aBTopbl 3a8BASIOT 06 OTCYTCTBUN KOHMINKTA NHTEPECOB.

Ansa untupoBaHua: 3emnsaHyxunHa K.C., TuxoHoB U.H., Xapkosa M.C., Tynuna J1.M., Llain M.A., TepTbiuHbiii A.C., CBeTtoB [.A.,
Tan A.C. NMaumeHT 56 neT C peunavBUPYIOLLUM PE3UCTEHTHBIM acLMTOM U OO0Mbl0 B XMBOTE. Poccuinckmin >xypHan
racTpOSHTEPONO-rK, renartosiornm, kosonpoktonorum. 2025;35(2):129-136. https://doi.org/10.22416/1382-4376-2025-35-2-

129-136

Clinical case

Patient M., 56-years-old male, was admitted
to the V.Kh. Vasilenko Clinic of Propaedeutics of
Internal Medicine, Gastroenterology and Hepatology
(Sechenov University) in September 2023 with com-
plaints of an increase in abdominal volume, abdomi-
nal pain, shortness of breath with moderate physical
activity (for example, when climbing stairs to the
third floor), weight loss of 8 kg in 6 months, and
severe general weakness. The main complaint was an
increase in abdominal volume.

It is known from the medical history that pain in
the left iliac region and an increase in the volume
of the abdomen first appeared in December 2011.
The man was hospitalized at his place of residence,
where an ultrasound examination of the abdominal
organs revealed ascites. Diagnostic laparoscopy was
performed: an inflammatory infiltrate in the left il-
iac region with fibrin deposits and hyperemia of the
peritoneum were detected. The etiology of the chang-
es was not specified, but against the background of
antibacterial therapy with ceftriaxone and metroni-
dazole, ascites regressed without the use of diuretics.

Subsequently, the patient was repeatedly hospi-
talized in different medical institutions due to recur-
rent ascites and abdominal pain. Three therapeutic
and diagnostic laparoscopies were performed — no
data in favor of liver cirrhosis or tumor process were
found. Organic diseases of the large and small in-
testine, tuberculosis (according to PCR, tuberculin
tests), parasitoses (helminthiasis, echinococcosis,
schistosomiasis and others), vascular diseases, as
well as ANCA-associated vasculitis were excluded.
In laboratory tests, transient increases in systemic
inflammation markers were noted — C-reactive pro-
tein (10 times), ESR, fibrinogen. Each time, a de-
crease in ascites and abdominal pain was observed

after antibacterial therapy (fluoroquinolones, metro-
nidazole, cephalosporins).

During an objective examination upon admission
to the clinic in September 2023, attention was drawn
to tense ascites, as well as pulsation and swelling of
the jugular veins at the height of inspiration (posi-
tive Kussmaul’s sign).

Among the possible causes of recurrent ascites, the
diagnosis of cardiac liver fibrosis in congestive heart
failure was considered: given the clinical picture, the
patient’s NT-proBNP level was examined (100 pg/mL;
normal — up to 125 pg/mL), and echocardiography
was performed (no signs of systolic and diastolic dys-
function were detected).

The differential diagnosis also included congenital
liver fibrosis. Given the patient’s advanced age and
liver biopsy data, this diagnosis could be excluded.

Vascular diseases of the liver, such as Budd —
Chiari syndrome, sinusoidopathy and portosinusoi-
dal vascular disease, should also have been assumed.
However, previously performed ultrasound of the ab-
dominal organs, computed tomography (CT) did not
reveal narrowing of the portal vein and hepatic ves-
sels due to compression or thrombosis. Histological
examination of the liver also did not reveal narrow-
ing of the liver vessels.

Taking into account the clinical picture, multiple
relapses of ascites, and the exclusion of cardiac and
hepatic causes of the disease, the most likely cause of
the patient’s poor condition seemed to be peritoneal
damage caused by carcinomatosis or, in fact, perito-
neal mesothelioma.

According to laboratory tests, signs of system-
ic inflammation were noted: in the clinical blood
test a relative increase in the number of neu-
trophils (up to 77 %; the norm is up to 72 %),
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Figure 1. Cytological examination of ascitic fluid: multinucleated deformed mesothelial cells located in clusters

PucyHox 1. ]_I,I/ITOJIOFI/ILIQCKOC WccIeIoBaHre acIUTHYeCKON »KU/IKOCTH: MHOTOoAA€epHbIE lIe(l)OpMI/IPOBaHHbIe KJIETKH Me30-

TeJINA, PACIOJIOKEHHDIE CKOIIEHUAMN

thrombocytosis (up to 533 thousand per pl); ac-
cording to the biochemical analysis, liver and kidney
function was not impaired, the level of C-reactive
protein (96.8 mg/L; norm — 0—5 mg/L) and fi-
brinogen (9.52 ¢/L; norm — 1.0—4.0 g/L) was in-
creased. Tumor markers (alpha-fetoprotein, CA 125,
CA 19-9, CEA) were also studied — all parameters
were within the normal range.

The patient underwent therapeutic and diagnostic
laparocentesis: 5.5 liters of turbid yellow ascitic fluid
were obtained. Laboratory count of formed elements
showed leukocytes 7 thousand/mL; taking into ac-
count the calculation of the serum-ascitic albumin
gradient, the obtained fluid should be assessed as
inflammatory — exudate (serum-ascitic albumin gra-
dient < 1.1 g/dL).

Cytological examination of the obtained fluid re-
vealed a large amount of cellular material, which
was predominantly represented by deformed, multi-
nucleated mesothelial cells, suspicious of peritoneal
tumors (Fig. 1).

Given the level of serum-ascitic albumin gradi-
ent and a high number of neutrophils in 1 pL of
ascitic fluid, infected ascites was suspected, and the
patient was prescribed empirical antibiotic therapy
with broad-spectrum drugs — sulbactam and cefop-
erazone.

According to CT data, extensive tumor infiltrate,
tumor implants in the falciform and round ligaments
of the liver were noted, along the liver capsule —
up to 55 mm; the pelvic peritoneum was diffusely
thickened (up to 6 mm). In all parts of the abdom-
inal cavity — a large amount of free fluid. In the
V segment of the liver, a single focus up to 5 mm was

Figure 2. Multispiral computed tomography of the ab-
dominal organs with intravenous contrast: growth of the
infiltrate (mesothelioma? carcinomatosis?) is noted along
the falciform, round ligament of the liver, along the liver
capsule (circled with a line)

Pucynox 2. MysbTrcnnpasibias KOMIIbIOTepHas TOMOI'Pa-
¢ust opraHoB OPIOITHON MOJIOCTU ¢ BHYTPUBEHHBIM KOHTPA-
CTHPOBaHMEM: OTMevaercsl paspacranue urpuibrpara (Me-
30TeMOMa? KapiumHOMaTo3?) MO CepPIOBUAHON, KPYTJIOil
CBA3KE TedyeHn, 1o KancyJe nedenn (00BeeHo uHuelt)
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Figure 3. Positron emission tomography with computed tomography: a picture of increased metabolic activity of a ra-
diopharmaceutical of neoplastic genesis along the peritoneum

Pucynox 3. [1o3uTpoHHO-3MIICCHOHHAS TOMOTPadus ¢ KOMIBIOTEPHOIT ToMorpadueii: KapTHHa MOBBIIIEHHONH MeTaboH-
YeCKOil aKTHBHOCTH PaAnopapMIIperapaTa HeolIacTHIeCKOro reHesa Mo X0y GpIONIHbI

noted, suspicious for hepatocellular cancer or metas-
tases (Fig. 2).

Given the positive Kussmaul sign, the patient
underwent echocardiography to exclude causes
for increased pressure in the right heart cham-
bers: ejection fraction was more than 60 %, pul-
monary hypertension, tricuspid valve damage,
and dilation of the right heart chambers were
excluded.

Additionally, to search for a possible primary
tumor focus, esophagogastroduodenoscopy and

colonoscopy were performed — no organic pa-
thology was detected.

Positron emission tomography with com-
puted tomography (PET-CT) with "F-fluo-

rodeoxyglucose was chosen as an additional vi-
sualization method to clarify the diagnosis. The
results presented PET/CT picture of increased
metabolic activity of the radiopharmaceutical
along the peritoneum (including along the cap-
sule, in the porta hepatis area, in the falciform
and round ligaments of the liver, in the lesser
omentum, in the gastrosplenic ligament) of neo-
plastic genesis without an established primary
lesion. Also, diffuse accumulation of the radio-
pharmaceutical was noticed in the area of the
intrathoracic lymph nodes (Fig. 3).

Based on the data obtained, the patient was
referred for diagnostic laparoscopy for peritoneal
biopsy. During intraoperative visual examination
of the abdominal organs, massive carcinomatosis
was detected throughout the parietal peritoneum,
including the small pelvis, liver, spleen, greater
omentum, and mesentery of the colon. A biopsy of
the greater omentum, a section of the parietal peri-
toneum in the plica centralis area, and the perito-
neum of the umbilical region was performed.

According to the results of histological exam-
ination of the peritoneal tumor, the material re-
vealed tumor growth consisting of cells with a
large bubble-shaped nucleus and a single central-
ly located well-defined nucleolus. Tumor cells
formed chains and solid layers, in places the con-
nection of cells was lost, in places a tendency to
form pseudo-glandular structures was detected.
Pronounced edema of the stroma with mucus in
places, scattered leukocyte infiltration was not-
ed (Fig. 4).

Immunohistochemical examination revealed
diffuse positive membranous-cytoplasmic stain-
ing of tumor cells in reaction with AE1/AE3
MSC, diffuse positive nuclear staining of tumor
cells in reaction with WT1, and diffuse posi-
tive nuclear and cytoplasmic staining of tumor
cells in reaction with calretinin. The tumor im-
munophenotype corresponded to mesothelioma
(Fig. 5).

Taking into account the data of the morpho-
logical and immunohistochemical study, a clini-
cal diagnosis was formulated:

Primary disease: Epithelioid mesothelioma of
the peritoneum cT4N2M1, condition after diag-
nostic laparoscopy, biopsy on October 12, 2023.

Complications: Infected ascites.

The patient was prescribed 4—6 courses of
polychemotherapy using platinum preparations
(carboplatin) at a standard dose, the folic acid
antagonist pemetrexed 500 mg/m? and the
monoclonal antibody preparation — a neutralizer
of the biological activity of the human vascular
endothelial growth factor bevacizumab at a dose
of 15 mg/kg.

At present, the patient has undergone five
courses of polychemotherapy, there has been no
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Figure 4. Large tumor cells with a large round nucleus with a single large basophilic nucleolus and abundant
eosinophilic cytoplasm without clear boundaries occupy the entire area of the section with the formation of chains
and focal clusters (individual cells are marked with red arrows); stroma with edema, contains a few leukocytes
(shown with blue arrows); hematoxylin and eosin staining, x250

Pucynorc 4. prl’[HbIe OITyXOJIEBbIE€ KJIETKN C KPYIIHBIM OKPYTJIbIM AJAPOM C OJANHOYHBIM KPYITHBIM 63.30(1)I/IJ'II)H]'::IM APbIIIT-
KOM 1 OOUJIbHOM 303HHO(1)PIJ'IBHOI71 IIMTOTLIA3MOIT 6€e3 YeTKNX TpaHuIl 3aHUMaIOT BCIO ILJIOIIA/b Cpe3a C (bOpMI/IPOBaHI/IeM
IIEITOYEK ¥ OYaroBBIX CKOILJIEHUIT (OT}.'[eJ'IbeIe KJETKN OTME€4Y€Hbl KpaCHbIMU CTpeJ’IKaMI/I); CTpoOMa C OTEKOM, COJEPKHUT HE-
MHOTOYHCJIEHHBIE JIEHKOIUTBI (HOKaSaHbI CHMHUMM CTpeIIKaMI/I); OKpacCKa reMaTOKCUJIMHOM 1 303UHOM, %250

side effects. Clinically, there is a pronounced
regression of ascites, no abdominal pain. Also,
in May 2024, the patient underwent a control
PET-CT: the severity of the peritoneal lesion has
significantly decreased, the level of metabolic
activity has decreased, there is no accumulation
of the radiopharmaceutical in the intrathoracic
lymph nodes.

Discussion

Mesothelioma is a malignant tumor that de-
velops through the transformation of mesothe-
lial cells lining the body’s natural cavities. The
tumor primarily affects the pleura, peritoneum,
pericardium, and testicular membranes.

In the overall structure of malignant neoplasm
incidence, this pathology accounts for 0.16 %,
of which peritoneal mesothelioma accounts for
about 20 % [1-7].

Considering the slow growth of the tumor, the
first symptoms that allow one to suspect it appear
already in the late stage of the disease.

Peritoneal mesothelioma is characterized by an
increase in the volume of the abdomen due to asci-
tes and abdominal pain without clear localization,

a tendency to constipation. Metastases of peritone-
al mesothelioma can be detected in regional lymph
nodes, lungs, liver (usually along the capsule), in-
testines, ovaries, brain, bone marrow, pericardium
and myocardium [8].

In the described case, differential diagnosis
was carried out around the causes of ascites in
liver and non-liver diseases.

The most common cause of fluid accumulation
in the abdominal cavity is liver cirrhosis (85 % of
all cases), which is accompanied by portal hyper-
tension syndrome. Ascites should be stopped by
prescribing a salt-free diet, conservative diuretic
therapy, or performing laparocentesis [9]. Along
with cirrhosis, diseases such as alcoholic hepatitis,
sinusoidal obstruction syndrome, Budd — Chiari
syndrome, congenital liver fibrosis, and thrombo-
sis in the portal vein system can lead to the forma-
tion of ascites. As a rule, ascitic fluid is a transu-
date, contains a small amount of protein, and the
serum-ascitic albumin gradient is > 1.1 g/dL.

Also included in the differential diagnosis are
tumor diseases: hepatocellular cancer, metastatic
liver damage.

Among the tumors, one can also note malig-
nant lesions of the peritoneum — carcinomatosis
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Figure 5. Immunohistochemical study with antibodies to calretinin (Clone Cal6 Leica Bond RTU), x250; tumor cells
with diffuse positive cytoplasmic and nuclear staining (stained brown)

Pucynox 5. VIMMyHOrHCTOXUMIYECKOE HCcIe0Banne ¢ anTutesamu K Kaabpernnuny (Clone Cal6 Leica Bond RTU),
x250; kyetkn omyxouu ¢ audy3HbIM TTO3UTHBHBIM [IUTOIIA3MATIYECKIM U sIIEPHBIM OKpaiiiBaHneM (OKpalieHbl B KO-

PUYHEBBII 11BET)

and peritoneal mesothelioma. These conditions
are quite rare; they lead to malignant ascites
with constant relapses of fluid accumulation in
the abdominal cavity.

In this case, diseases of the peritoneum also
include infectious peritonitis due to tuberculosis,
fungal diseases, and chlamydia.

Among other causes of ascites formation, one
should also remember about renal and cardiovascu-
lar insufficiency. The circle of differential diseases
includes diseases that are accompanied by nephrotic
syndrome, due to massive loss of protein (including
albumin) because of the damage to the glomerular
filter. Among cardiovascular diseases in ascites, it is
necessary to exclude constrictive pericarditis, long-
term sluggish congestive chronic cardiovascular in-
sufficiency.
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