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«Poccuiickuii >KypHal TacTPOIHTEPOJIOTUH, TelaToJOrUH, KOJOIPOKTOJIOTUN»>
SBJSIETCS  O(DUIMANbHBIM HayuyHbIM u3AaHuHeM OOIIEepOCCHiicKoil  06IIeCTBEHHO
opranusaiun <«Poccuiickas ractposHTepoJsiorniyeckas acconuanusgy». VHdopmannio
0 IeJsIX, CTPYKType 1 fesareabHoctn PTA cMm. Ha caiite www.gastro.ru.

[TaptHepamu <«Poccuiickoro xypHaJja racTpOIHTEPOJIOTHHU, TENaToJ0ThuH, KO-
JIonpoKToioruny sBJsgiorcss Oobiepoccuiickast obniecTBeHHast opranusanus «Poc-
cuiickoe o0mecTBo 110 maydeHuio nedenn» (POIIUIIL; https://rsls.ru) u Hayu-
HO€ COOOIIECTBO MO COAENCTBHUIO KINHUYECKOMY M3YUYEHHUI0 MUKPOOHMOMA YeoBeKa
(HCOMM; https://merbm.com).

enn «Poccuiickoro skypHaja racTpoIHTEPOJIOTHH, TeTaToJOTHH, KOJOIPOKTOJIO-
TUi» — O0OECIIeYNTh YnTaTesell akTyaJbHON 1 JOCTOBepHOI nHMOopMaIein B 06aacTu
racTPOHTEPOJIOTHH, TE€NATOJOTMH, KOJOIMPOKTOJOTHN, a TaKKe CMEKHBIX KIMHUYE-
CKUX U (yHAAMEHTANbHBIX JUCHUIINH. sKypHaJ paccuMTaH HE TOJBKO Ha CIIEIH-
AJIICTOB-TACTPOSHTEPOJIOrOB, abJIOMUHAIBHBIX XUPYProOB, KOJIOIPOKTOIOTOB, Bpadeii-
9H/IOCKOIIMCTOB, HO M TEPAIEBTOB, TEAMATPOB, Bpaueil obmieil mpakTuku. OO630pbI,
OPUTHMHAJIbHBIE MCCIEAOBAHNS, KJIMHIYECKUE HAGJIONEHNS TPE/CTABISIOT HOBEHIITIe
JOCTHKEHMS TACTPOIHTEPOJOTHH W MPAKTHYECKUI OMBIT AUATHOCTHKYU W JICYCHUS 3a-
6OJIEBAHWIT JKEJTyTOYHO-KUIIEYHOTO TPAKTA, TIEYEHU U TOJKETYI0OYHON JKeTe3bl.

Henp «Poccuiickoro sxypHaia racTpOdHTEPOJIOTUH, TENATOJOTUN, KOJOIIPOKTOJI0-
rUi» — IMPEAOCTaBUTH BpauyaM OOBEKTHBHBIE MCTOYHUKN WH(OPMAIMN /IS Helpe-
PBIBHOTO TIOCJIEIUTIIIOMHOTO 06Pa30BaHusl, B TOM YKcye Gjaaroaaps mapraepery ¢ Ha-
IMOHAJBHOM NMIKOJIOW ractposHteposoruu, renaroiornn PTA (www.gastrohep.ru).

«Poccuiicknii sKypHaAJI TaCTPOIHTEPOJIOTHH, TEHNATOJOTHH, KOJOIPOKTOJIOTHH»
myOIUKYeT /I O3HAKOMJICHHST NMIMPOKOH MeIMIMHCKON ayautopun KiamHudeckue
pexoMeHaanuu Poccuiickoll racTpoaHTEPOIOTHYECKON acCOUAIIN TT0 BEJIEHUIO T1a-
I[IIEHTOB C PA3JIUYHLIMU 3260JI€BAHUSMU OPTaHOB MUIEBAPEHNs, padpabaTbiBaeMble
no/ aru/oii MuHMCTEPCTBA 3/[paBooxpanenus: Poccum.

«Poccuiicknii skypHaJ racTPO9HTEPOJIOTHH, TEMATOJOTUN, KOJTOMPOKTOJIOTUN> 13-
JlaeTCsT Ha PYCCKOM $I3bIKe W TIpeHa3HaveH 7151 Bpadeil B Poccuiickoit Degeparuiy,
crpanax CHI u Bo BceM Mupe. MbI mepeBOUM Ha AHTIAWHCKWH S3BIK HE TOJTBKO
abCTPaKThl, HO U cojiepKaHue TaGJauIl U PUCYHKOB. sKypHan mpuHUMaeT K 1my6Jim-
Kall} PYKOIMCH, IIPUCJIAHHbIE HA aHIJIMICKOM S3bIKe, U Mbl INIAHUPYEM YBEJINYUTD
YUCJO0 TTyOJUKAIMIA HA aHTJIMICKOM SI3bIKE IS TIPUBJICYEHUST MEXKIYHAPOIHON Me-
JIUIITHCKON YNTATETbCKON ay/INTOPUN.
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PEKTOp KJIMHWUKH TIPOIEIEBTHKN BHYTPEHHUX O60J€3HElH, TacTPOIHTEPOJOTUN ¥ TemaTo-
gorun uM. B.X. Bacunenko, MTAOY BO «Ilepsblii MockoBckuii rocyapcTBeHHbII
MeauiuHeKuii ynusepeurer uM. V.M. Ceuenosa» (CeuenoBckuii yuusepcurer) Mutu-
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Dusnueckad akTUBHOCTD
1 JKeAUYHOKaMeHHad OOAe3Hb

W.H. I'puropwesa'*, T.E. Horosa?, T.l. Pomanosa'

" Hayuno-uccaedosamenvckuii uncmumym mepanuu u npopuiaxmuneckou meduruno, — puauar OITBHY «Dedeparvrviii
uccaedosamenvckutl uenmp “Hncmumym wumonozuu u zenemuxu” > Cubupcrozo omdeaenus Poccuiickou axademuu nayx,
Hosocubupcx, Poccuiickas Dedepayus

2 T'ocydapcmeennoe Grodxemnoe yupexdenue sopasooxpanenus «l'ocyoapcmeennas Hosocubupckas obaacmuas Kaunuueckas
GoavHuua, Hosocubupck, Poccuiickas Dedeparust

Llenb 0630pa: npeacTaBuTb JaHHbIE OTEYECTBEHHbIX N 3apybeXHbIX nccnenoBaHnii 06 accounaumm Guanyeckom
akTnBHocTU (PA) 1 xenyHokameHHor 6onesnm (XKKB).

OcHOBHbIe NoJIoXXeHus. Huzkas MDA 9BnseTca OaHMM N3 YETbIPEX OCHOBHbIX (aKTOPOB prYCKa PasBUTUSA XPOHMYE-
CKUX HEMHMEKUMOHHbIX 3a6oneBaHnin (XHN3). YacTtota HU3ko DA y My>XUnH 1 XeHLWMH Pd (No gaHHbIM aucnaHce-
puzauum 2016 r.) coctaBnset 19 %. MobanbHas pacnpoctpaHeHHocTb XXKB coctasnseT ao 20 % cpenyn B3pOChbiX.
Bo MHormnx cuctematmnyeckmx o63opax n MetaaHanmMaax noareepxneHa obpartHas accoumnaums mexay XXKbB n PA
B MMpE He3aBMUCUMO OT noTeHumanbHbiX pakTopoB pucka XKB, npn aTom Habnogancs YeTkuii 40303aBUCUMbIN
apdekT — oTHocuTenbHbIN puck (RR) XXKB coctasnsn 0,87 (95 % AW 0,83-0,92) Ha 20 meTabonnyecknx aKkBmBa-
nenToB (MET) ®A B Hepento. Mo Halmm pesynbratam anMaeMNosiorMyeckoro o0cnesoBaHns B paMkax nporpaMmmbl
BO3 “MONICA” B . HoBocnbupcke (n = 870 Yyen.) cpeam xeHLwmH 25-64 net ¢ Hu3kon obwen PA (meHee 800 MET-
MWH/HEn), a Takxe npu Hann4um nepsoro knacca A B ceoboaHoe Bpemsi XKKB BcTpeyanacb 3HaYNTENBHO Yalle
(1-1 knacc — 33 %, 2—-4-in knaccbl — 8,7-11,0 %, p < 0,01). DA GnaronpUaTHO BIUSET NPaKTUYECKM HA BCE Mexa-
HU3MbI XenyekaMHeobpa3oBaHWs: yyyLlaeT MeTabonn3mM XONecTeEPMHA B XKENYN, MOBbLILLAET CbIBOPOTO4HbIA XC
JIBIM, cvHTES3 XeNYHbIX KUCIOT, CTUMYJIMPYET BbIOPOC XONELIMCTOKUHNHA, CHUXAET rMNEPCEKPELMIO MYLIMHA, YBENN-
ynBaeT pa3Hoobpasune 1 6oraTCcTBO KMLLEYHON MUKPOOUOThI. ExxenHeBHas DA cnyxut mepori npodunaktmkm XXKB:
puck XKB cHuxaeTtcs Ha 66 % (95 % OW; 0,18-0,86).

SakntoueHme. PA npmsHaHa 3aLUUTHBIM areHTOM NPOTUB 06Pa30BaHNSA KAMHEN B XXENYHOM My3bIpeE.

KnioueBbie cnoBa: Gusmyeckas akTMBHOCTb, XeNYHOKaMeHHasi 60/1e3Hb, MEXaHU3Mb

KOoH)NUKT MHTepecoB: aBTOPbLI 3asBNSAOT 06 OTCYTCTBMU KOHMMKTA MHTEPeCcOB. PaboTa BbINMOMHEHa Mo rocy-
[ApCTBEHHOMY 33[l@aHUNI0 B pamkax OIOXETHOM TeMbl «IANUAEMUOSIOTMYECKUIA MOHUTOPUHI COCTOSIHUS 3[0POBbS
HaCeNeHNs 1 N3y4eHNE MONEKYNSIPHO-FEHETUYECKUX U MOJIEKYNSIPHO-OMONOrMYECKNX MEXAHN3MOB Pa3BUTUS pac-
NPOCTPaHEHHbIX TepaneBTUYECKMX 3aboneBaHnii B Cnbupu s COBEPLLIEHCTBOBAHUS NOAXOA0B K UX ANArHOCTUKE,
npodunakTrke n nedeHnto» No AAAA-A17-117112850280-2.

Ans uutupoBanusa: Mpuropbesa W.H., Hotoea T.E., PomaHoBa T.U. ®usnyeckas akTMBHOCTb U Xen4HOKameHHast 6onesHb. Poccuii-
CKWI XXypHaN raCTpo3HTEPONOrn, renatonornun, kononpokronormun. 2023;33(1):7-14. https://doi.org/10.22416/1382-4376-2023-33-
1-7-14

Physical Activity and Gallstone Disease

Irina N. Grigor’eva"*, Tatyana E. Notova? , Tatyana I. Romanova'

! Scientific Research Institute of Therapy and Preventive Medicine — branch of the Federal Scientific Center “Institute of Cytology
and Genetics” of the Siberian Branch of the Russian Academy of Sciences, Novosibirsk, Russian Federation

2 Novosibirsk State Regional Clinical Hospital, Novosibirsk, Russian Federation

Aim: to present data of Russian and foreign studies about association between physical activity (PA) and gallstone

disease (GSD).

Key point. Alow PAlevelis one of the four major risk factors for chronic non-infectiuos diseases. The frequency of low
PA in men and women of the Russian Federation (according to the medical examination in 2016) is 19 %. The global

prevalence of GSD is up to 20 % among adults. Many systematic reviews and meta-analyses have confirmed an

inverse association between GSD and PA in the world, regardless of potential risk factors for GSD, with a clear dose-
dependent effect — the relative risk (RR) of GSD was 0.87 (95 % CI 0.83-0.92) per 20 metabolic equivalents (MET)

of PA per week. According to our results of an epidemiological survey in the framework of the WHO MONICA program

in Novosibirsk (n = 870) among women aged 25-64 with low total PA (less than 800 MET/min/week), as well as with

the first class of PAin leisure-time, GSD occurred much more often (class 1 — 33 %, classes 2-4 — 8.7-11.0 %, p <

0.01). PA favorably affects almost all mechanisms of gallstone formation: improves cholesterol metabolism in bile,
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increases serum HDL cholesterol, bile acid synthesis, stimulates the release of cholecystokinin, reduces mucin
hypersecretion, increases the diversity and richness of the intestinal microbiota. Daily PA serves as a preventive
measure for GSD: the risk of GSD is reduced by 66 % (95 % C1 0.18-0.86).

Conclusion. EASL has recognized PA as a protective agent against gallstone formation.

Keywords: physical activity, gallstone disease, mechanisms

Conflict of interest: The work was carried out according to the state assignment within the framework of the budget
topic “Epidemiological monitoring of the state of public health and the study of molecular genetic and molecular bi-
ological mechanisms for the development of common therapeutic diseases in Siberia to improve approaches to their
diagnosis, prevention and treatment” No. AAAA-A17-117112850280-2.
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Bseaenune

ITo ompexgenenuio BO3 (2010), ¢usmueckas ax-
tuBHOCTb (DA) — 3TO Kakoe-1M6O JBUXKEHHUE TeJa,
MIPOU3BOIUMOE CKeJIETHBIMU MBIIIIAMU, KOTOPOE Tpe-
Oyer pacxoma sueprunm [1]. DA xaxkmoro uerBep-
TOTO B3POCJIOTO UYeJOBEeKa B MHPE HE COOTBETCTBYET
MEeXJIYHapOJHBIM pEKOMEHAyeMbIM ypoBHAM DA,
YTO, M0 MPOTHO3aM, CTAaHET MPUYMHON 5,3 MUJIJINOHA
u3 57 MUJIMOHOB CMepPTell BO BCEM MHUPE, YTO COCTa-
BuT 9 % mpexjaeBpeMeHHON cMeprHOcTH U 6—10 %
BCEX CJIYYaeB CMEPTU OT OCHOBHBIX HEMH(DEKITHOHHBIX
3a6omeBannit [2]. OrcyrctBue DA sBigercs 4eTBep-
TBIM TI0 3HAYMMOCTH (DAKTOPOM pHUCKA TJI00ATHHON
cmepraocTu [1]. Huskas DA uam ee oTcyTCcTBHE SIB-
JISTeTCSl TIPU3HAHHBIM  MOIUMUIUPYyEMbIM  (HaKTOPOM
pHUCKA CepAeYHO-COCYJMCTON TIATOJIOTUU U II€JIOTO
psilla IpyruxX XpOHWYecKuX 3aboseBanwii [3]: ¢ Hus-
koii DA cBsgsano 30 % pucka paspurus UBC, 27 %
pucka caxapHoro amabera, 21—25 % pucka paka Mo-
JIOYHOM sKesie3bl U TOJICTOI KHInkHU, a Takxke 15—20 %
PHUCKa TIEPEJIOMOB IIelKN Oefipa Y TOXKUIBIX JHoIei
[4]. Bapocabim B Bo3pacte 18—64 meT pekoMeH[IyeT-
¢St ynessaTh aspobuoit MA ymepeHHo MHTEHCUBHOCTU
ne Menee 150—300 mun/Hen (mampumep, OGbicTpas
xozp6a) unu aspo6uoit (DA BBICOKOI MHTEHCHBHOCTH,
TaKOIl KaK TspKeJad arjeTuka, He MeHee 75—150 mu-
HyT B Henemo [1]. Yacrora mHuskoit MDA y Myxk-
yuH u keHmuH P® (mo manHbIM AUCHaHCEpH3alNN
2016 r.) cocrasaser 19 % [5].

O6myto MDA oIeHnBAIOT ITyTeM YMHOXXCHHUS WH-
TEHCUBHOCTH KaKJoll axTuBHOCTH (OIIpe/enseMoit
B Meraboiamdyecknx skBuBadenTax — MET) ma ee
npojpo/kuTesbHOCTh. MET olleHuBaercsi kak asHep-
ronorpebjieHue  JIAHHOW  JIeITeNbHOCTH, JleJIEHHOe
Ha sHepromorpebienue mnokos: 1 MET = 3,5 wma
TOTJIOIEHUST OZ/KF/MI/IH. Ilo cremenu sHepreTHye-
ckux sarpatr DA gensar na 3 yposus: Huskas (J1erkas)
DA — 3710 Takasg Harpyska, KOTOpasi COIPOBOK/A-
ercst cxkuranueM sHeprum ot 1,1 go 2,9 MET/MuH;,
ymepentass @A — ot 3 mo 5,9 MET,/MuH; nHTEHCHB-
Hag A — or 6 MET/Mun u Bbine [4].

Oo6mue cBeaenuda o JKKB

3abojieBaHus  [I€YEeHU U JKEJTYEBBIBOJAANNX  TIY-

Tell  SIBJAIOTCA  OAHONH W3  OCHOBHBIX — NPUYNH

cMepTHOCTH ¥ 3a6osieBaeMoctd, u B 2017 rogy Ha ux
JTIOJI0 BO BCEM MUpe TPUILIOCH 2,4 MUJIINOHA CMep-
teit [6]. TnmoGanbHas pacnpocTpaHEHHOCTD JKeJTYHOKA-
mennoit 6onesun (JKKB) cocrasiser no 20 % cpean
B3pocJibix [7]. B 2015 romxy B CHIA ro/10Bble pacXo/ibl
Ha 3/IpaBOOXPaHEHME MPH 3a00E€BAHUSX KETICBBIBOIS-
wmx myteit cocrasun 10,3 Mupz gosiapos; B epmanum
esxerofHo mpoBogutcs Gosee 175 000 XoJenucTaKTO-
muit 1o nosoay sKKbB [8].

JKemunbie KaMHE cocTosT U3 Xosectepura B 90 %
cayuaes (ocranbibie 10 % COCTABJISIOT YepHbIE U KO-
PUYHEBbIE TTMTMEHTHBIE KAMHK) M 9aCTO CBSA3AHbI C CH-
CTEeMHBIMU MeTaG0IMYeCKUMU HapyUIeHUAMU, Halpu-
Mep ¢ MerabosudeckuM cungpomom [9]. Ilatorenes
XO0JIECTEPUHOBBIX KaMHeH B JKEeJYHOM Iy3bIpe olpejie-
JISeTCST B3aUMO/ICHCTBUEM TMSTH OCHOBHBIX [J1e(DEKTOB,
KOTOPBIE BKJIIOYAIOT: 1) HAJIMYNE «JIUTOTEHHBIX» T€HOB
(LITH) n npyrue renerndyeckne (hakToOpbl; 2) TUMEp-
CEKPeIMIo XOJIeCTePUHA B IIEYeHU, CIIOCOOCTBYIOLIee
MEPEHACHIIEHNIO KEJIUHN KETIHOTO My3bIps; 3) Obl-
cTpble (a3oBble IEpexojbl XOJeCTepuHa B JKEJTUH,
MPUBO/IAIIIE K OCANKICHUIO TBEPABIX KPUCTAIIOB XO-
JIeCTEpUHA; 4) HapylIeHue MOTOPUKHU SKEJYHOTO Iy-
3BIPS C THIIEPCEKPEIneil U HAKOMIeHneM MYIIMHOBOTO
reJisl B IIPOCBETE SKEJYHOTO ITy3bIPs U UMMYHOOIIOCpe-
JOBAaHHOE BOCIAJICHHE KEJTYHOTO Iy3bIps; 5) KHIIed-
Hble (DaKTOPBI, BKJIOYad aOCOPOIUIO X0JIecTepuHa, 3a-
MeJlJICHIEe TIePUCTATBTUKY KUIIEYHNKA W U3MEHEHHYIO
Mukpo6uory kumiednnka [10].

Puck o6pasoBaHus KaMHEH B KEJYHOM My3bIpe
CBsI3aH ¢ codyeTaHueM HeMoauuuupyeMbix (GKeHCKuit
MoJI, BO3pacT, TEHETHYEeCKWe OCOOEHHOCTH, HaNpH-
Mep nomumopdusm rena ABCGS8) n moauduuupye-
Morx (okpysKaiomas cpema, o6pas Ku3HmM) (HaKkTOpoB.
[locneanune BriOYAlOT B cebst coueTaHue U3OBITOYHOI
Macchl TesTa, HAIMdnst GepeMeHHOCTEl, ANCIUTIAEMIN,
TUHEPUHCYJIMHEMUN, WHCYJNHOPE3UCTEHTHOCTH M Jina-
6eta, orcyTcTBUST (DA W BBICOKOKATOPUITHOTO MUTAHUS
[8, 11], a Takxe cymiectBytoT 6Gosiee pesikue (GaKTOPbI
pucka ;KKDb: mnosHoe napenrtepaibHOoe mutaHue, Obi-
CTpasi OTepsl Beca, LeINaKusl, TeMOJIUTHYEeCKas aHeMus,
mpueM ¢udparos, actporeHoB u ap. [10].

®DA u JKKb: 3a u npotus

3a. B mutepartype ecTb 1eJbIi PsiJi NCCIeJOBaHuI,
B TOM YHCJIe CUCTeMATHYeCKITe 0630PbI I METAAHAN3DI,
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MOJTBEPSKIAIONINX  OOPATHYIO aCCOIMAINAI0  MEKIY
JKKB u ®A [8, 12—38]. Camxkennas DA sgsiser-
cs ¢axropom pucka JKKB y sxenmun B I'epmanun
[8], Kamanme [12, 29], dmonun [13], Iosbmme [14],
Mapun [15], Wramun [16, 36], CIIA [17-23, 32],
Kurae [24, 37], Beauko6puranuu [25, 30], Mekcuke
[26], Typuwu [27], Upane [28], Hopserum [31],
Kopee [35], Poccun [38], a Takske B MyJbTHITHUYE-
ckux koroprax [33, 34]. B mpocnekTuBHBIX KOTOPT-
HBIX nccaeqoBannsax M.F. Leitzmann et al. mokasa-
au, uto orrocuresbhbiii puck (RR) JKKDB cocrasasier
0,63 y myxuma un 0,69 y >keHIIUH TpW CPaBHEHHUH
Jui; ¢ Hanboubliell 1 HauMenbineil MDA, He3aBUCUMO
OT IPYTUX MOTEHINATbHBIX (hakTopoB pucka [17, 18].

[To mgaHHBIM POCCHIICKOTO WCCIEMOBAHUS TaKiKe
BBISIBJIEHO, YTO CPEAN JKEHIUH 25—64 JieT ¢ HU3KOil
obmeii. DA (ODA) (menee 800 MET,/Mun/nen),
a TakyKe IpHU Haauuuu nepBoro kiacca MA B cBoOOI-
Hoe Bpemsi (DACB), t1.e. MurnManbHoiit @ACB B oT-
Juune OT CpeaHel, WHTEHCUBHOW W MaKCUMaJTbHON
DACB B 2, 3, 4-m kmaccax DACB, JKKb Bcrpeua-
JIach 3HAYWMTEJBHO Yallle, YTO COMPOBOXKIAIOCH 3HAUN-
MBIM yBEJIUYEHUEM YPOBHSI TPUTJIHUIEPHIOB B CHIBO-
potke Kposu [38].

B 1994—1995 rr. B pamkax mnporpammbl BO3
“MONICA”  corpynuukamu HWW  tepanun  CO
PAMH 6b110  TIpOBEIEHO  OJTHOMOMEHTHOE  SITH/Ie-
MUOJIOTHYecKoe — 06C/eloBaHue  pelpe3eHTaTUuBHON
BBIOGOPKN HEOPTaHM30BAHHOTO >KEHCKOTO HaCeJTeHUsI
Hosocubupcka B Bospacre 25—64 qer (n = 870 uen.).
DA umsydaanm MeToIOM WHTEPBBIOWPOBAHUS C MpUMe-
HeHneM cTaHzapTtHoro ompocHumka MOSPA (CIIIA)
[39]. Cpenu sxenmuu 25—64 get vacrora JKKbB 6b11a
00paTHO MPONOPIMOHATBHO cBsidaHa ¢ ypoBHeM OMA
(p < 0,01), TakKe OTMEUYEHO CYIIECTBEHHOE TIOBBIIIIE-
uue vacrorsl JKKB (B 1,9 pasa, p < 0,05) npu or-
cyrctBun npodeccuonanbuoin @A (IIDA) 110 cpasHe-
HUIO C TAaKOBOW TPH HaJm4Inu cpejpHero yposus IIMA.
Y skennmn 25—64 ser B 1-m kinacce DACB JKKD
BCTpedastach 3HaunteapHo game (33 %), 4eM Bo 2—4-M
kaaccax — 8,7—11,0 % (p < 0,01). Cpean o6cie-
nosanubrx sxeHmuHa kak ¢ JKKDB, tak u 6es JKKbB
He OOGHApY)KEHO 3aBUCHUMOCTH MEX/IY MOKA3aTessIMU
O®MA u CcyTOUHOH 5HEpProlleHHOCTH PalloHa THTa-
HUsSI, a TaKXe C YPOBHSIMH CPEIHECYTOYHOTO TOTpe-
6jieHust W JloJiell KaJopuitHOCTU o6umx GesKa, Kupa
U YIJIeBoZIoB — BO Bcex caydaax » < 0,08, p > 0,05.
Pacmpoctpanennocts JKKB B  xBaptmaax ODMA
u B kaaccax MACB y skeHIMH TakKe He OblIa acco-
UIpOBaHa ¢ HaamuameM <«ompezerennoii» UBC (stor
TEPMUH UCMOJb3YeTcsT B MPOTOKOJE mporpammbl BO3
“MONICA” B 3Ha4eHHH <«IOATBEpPXKAeHHON») [40]
WIN apTepUuaTbHON THIMEPTEH3UH WM CaXapHOTroO JHa-
6era 2-To Tuma [38].

B 1pocreKTHBHOM TOMYJISIIIMOHHOM —HCCJeI0Ba-
Hun, BRJO4aBieM 460 937 ydacTHMKOB B BO3pacTte
30—79 ner u3 10 pasznuuynbix pernonoB Kuras, 6bL10
nokazano, 4yro OMA Obuia 0OpaTHO MPOMOPIHO-
HaiabHO cBsizaHa ¢ JKKB: hazard ratio (HR) = 0,86

npu cpaBHenun 5-ro u 1-ro kpuntuneir OMDA (95 %
JI1 0,81—-0,90) [37].

Cpean MEKCHKAHCKUX SKEHIUH TaKKe OTMedeHa
oOpaTHas 3aBUCUMOCTH MEXKIY BpeMeHeM, 3aTpavyeH-
ubiM Ha DACB, u puckom acumnromuoil JKKB (orHo-
menue nancos — OR = 0,76; 95 % JAM: 0,61—0,95;
p = 0,02) [26]. Bosee Bbicokue yposHu MDA (Bbiiie
16,6 MET /4ac B nHezemmo y mMysxunx wn 10,2 MET/uac
B HEJENI0 y KEHIIUH) CIOCOGHDI YMEHBIIUTh BO3HUK-
nosenne cummnromos JKKDB [18].

Meraananus, BruouaBmmii 260 000 yuacTHUKOB,
JeMOHCTpUpyeT o6paTHyio cBsizb Mexkay DA n JKKb
(pu  cpaBHEHMH TPYIII CaMOTO BBICOKOTO M CaMOTO
HU3KOTO ypoBHe#) kak y myxkumn (OR = 0,76 (95 %
I 0,60—0,97), rak u y sxenmun (OR = 0,77; 95 %
JI1 0,66—0,91); mpu aHamm3e 3aBICUMOCTH PeaKIUI
ot 103b1 oTHOcuTe bHBIH pruck (RR) JKKB cocrasisn
0,87 (95 % AU 0,83—0,92; I = 1,0 %) ma 20 MET
DA B Hegemo [34].

ITo mamubIM 33-7€THETO TPOCTEKTUBHOTO WUCCJIE-
nosanusi The Aerobics Center Longitudinal Study
(ACLS) (n = 54 734 u4en.), nposenennoro B CIIIA,
ObLIM TIOJYYEHBI PEe3YJIbTAThl TECTa MAKCUMATbHOI
(pusmueckoit Harpyskum Ha O6eroBoif TOpPOXKKe, COOT-
BETCTBYIONIETO MaKCHMAJIbHON a3pOOHO# MONTHOCTH
(aHAIOTMYHO ~ MaKCHMATBbHOMY — TIOTPEOJIEHUIO  KHC-
JIOpoJa); IIOKAas3aTead TecTa KOHKDETHOTO IIalieH-
ta kaaccuburupyior or 0 go 20 % xak Huskuii fit,
T.e. TPEHUPOBAHHOCTH, (pusndyeckyio Gopmy, cie-
ayionme 20—40 % — xak ymepennbiii fit, a Bbiie
40 % — Kak BbICOKHil fit B cOOTBETCTBUM C JAHHBIMU
o6crenosannoii koropter ACLS [32]. [Ipu cpaBHenun
¢ HUBKHUM KapzauopecrnupatopHbiM ¢uraecom (KPD)
ckoppektupoBanuble OR s 3a0oJieBanmii JKeJTIHO-
TO Ty3bIPs JJIST TMAIHEHTOB C YMEPEHHDBIM W BBICOKUM
KP® cocrasunu 0,74 (95 % AU 0,55—0,99) u 0,59
(95 % M 0,42—0,82) COOTBETCTBEHHO, € IOIPABKON
Ha BCe MOTEHIMAIbHble HCKaskafonme (axrtopsl [32].
Kaxnoe ysemnuenne KPD na oxun MET 6b110 cBsi-
3aHO CO CHIUDKEHUEM IMAaHCOB 3a00JIEBAHUST JKEJTIHOTO
myseipsg Ha 8 % y MyxkuuH u Ha 13 % y SKeHIUH
[32]. Cxommbple pe3yJbTaTbhl ObLTH IPENCTABIEHDI
B cucreMatmieckoM o0630pe, BrJiouaBiieM 218 204
yYaCTHUKA: CyMMapHbiii oTHOocuTenbHb puck (RR)
JUIST HAUBBICIIETO M CaMOTO HU3KOTO ypoBHsS (DA co-
crasun 0,75 (95 % JAW: 0,69—0,81, rereporeHHOCTSH
I? = 0 %), uto oaTBepsKAaeT 3amuTHbIi addexr OH
ISt 3a6oJieBaHuil skeaHoro Tmy3bips [30].

Peryngapunags DA u cooTBeTCTBYIOIad [ueTa IpH-
3HaHBI BakHelimumu Mepamu npoduraktukn KKbB
[8]. B mpaHCckOM KpocCC-CEKITMOHHOM WCCJIE/I0BAaHUN
¢ ydactueM 1522 MyX4MH W KeHIIWH B BO3pacTe
>30 ser 6bLIO IOKa3aHO, 4TO exkegHeBHass DA cHU-
xaer puck JKKB ma 66 % (95 % J11; 0,18—0,86) [28].
WnrencuBnass DA ¥ CIAYKUT TPOTEKTUBHBIM (paKTO-
POM JIJis BO3HUKHOBEHMS KaMHel B JKeJTYHOM ITy3bIpe
[33], u cHWKaAeT PUCK XOJEIUCTIKTOMUU, YTO OBLIO
JTOKA3aHO B KPYITHOM TOMYJISIINOHHOM KOTOPTHOM WC-
caenoBannu, mposejeHHoM B Hopserun [31].
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IIpomus. OpHAaKO HEKOTOpPbIe WCCIEAOBATEH
He oOHapyxuan cBsiau Mexxay JKKDB u DA [41—47].
B paHIOMU3MPOBAHHOM WCCIEJOBAHUU Y JTaTCKOTO
JKEHCKOTO U MY>KCKOTO HAaceJieHus He 0OHAPY>KEHO CBsI-
3u Mexay JKKDB n @A [41]. B Anorun y myskuna DA
He ObljIa CBs3aHa HU C HAJINYHEM KaMHeH B JKeJYHOM
Mmy3bIpe, HHU C TIOCTXOJIEITMCTIKTOMUYECKUM CHHIPO-
MoM [44]. BMmerarenbcTBO, HAlpaBJe€HHOE HA yBeJU-
yerne DA oT yMepeHHOI JI0 BBICOKOH, He YMEHbBIITUIIO
4acToTy 00pasoBaHus CJIa/Ka UM KaMHell B JKeTYHOM
my3bipe Bo BpeMsi Gepemennoctu [47]. B 50-metHeM
MPOCIIEKTUBHOM uccyeoBannn 16 785 BbITYCKHUKOB
TapBapackoro ynuBepcutera DA He SBJISIACH Tpe-
JIUKTOPOM 3a60JieBaHUIl KEeJUYHOrO My3bIpsl, TaK >Ke
KaKk U apTepuasbHas TUIEPTOHMS W CaXapHbIA Jra-
6et [45], uTo pacxoanuTcst ¢ OOIIETTPUHSITHIM MHEHUEM
o dakropax pucka JKKb [8—11, 37].

Mexanusmsl acconuamuu MDA u JKKbB

Ocnosnoit MexanusMm apdexra DA npu ;JKKB mo-
skeT ObITh CBSI3aH C BBICBOOOXK/[EHUEM TOPMOHA BepX-
HUX OTJIEJIOB JKEJyJ0YHO-KUIIEYHOTO TPAKTa XOJIEIH-
croknbuia (XIIK) ¢ mpokunernyecknM adderrom.
B oreer na xupbr n Genkm tmnm XIIK 3amyckaer
MHOKECTBO (DM3UOJIOTUYECKUX IIPOIECCOB, BKJIOYAS
XOJlenCTOKMHeTnYecknii  (cokpalenue  >KeJYHOro
mysbIpsa, pacciabnaenne chpunkrepa OpaH, yCUICHIE
OTTOKA JKEYM M YCKOPEHUEe TPaH3UTa 4yepe3 TOHKUI
KUIIEYHNK ), HaHKpeosuMuyeckuii addexror  [48],
a TakKe WHIHMOMPOBAHUE OIMOPOKHEHUS JKeJy/IKa
U CEKPEINN KICJIOTDI, 3aMe/JIEeHNe TMePUCTATbTUKI
TOJICTOM KHUIIKKM U PEryJISIMIO HACBIIIEHUST — BCE 3TO
OTIOCPEyeTCsT Yepe3 CUTHATbHBIN KacKaa peIenTo-
pa XIIK A (CCKAR). Ten penentopa CCKAR 6b11
uAeHTH(PUIUPOBAH KaK KPUTHYECKUH TeH JKEeJTIHBIX
KaMHel, HasBaHHbBIN Lith!3, KoTopblil cBsI3aH C IO-
BBINMIEHHON PACITPOCTPAHEHHOCTHIO XOJIECTEPUHOBOU
KKB y moneit [10]. Boibpoc XIIK yBenuuuBaet-
Cs1 Cpady IOCJie TPEHUPOBKHU HE3aBUCHMO OT IIpUeMa
nutm [49]. Ocrpasg DA, T.e. KpaTKOBpeMeHHas WH-
TEHCHBHASI HATPY3Ka, MOJXKET YBEJMUYUTb OIOPOKHE-
HHUE 3KEJUYHOrO TMY3bIPs Yy JIMI[ C TaToJIOTHel Guinap-
Horo Ttpakra, BkJodas yKKDB, 3a cuer crumymsiun
BoicBoOOkenuss XIIK [29]. TlogaBienue uyBcTBa
rojoja Takxke ObLIO HICHTU(HUITMPOBAHO C MOBbIIIE-
nueM ypoust XI[K nocne octpbix ynpasxuenuii [50].
Takske aKTWBAIMS TJAAKAX MBI TOCPEACTBOM pe-
nenropoB XIIK ycunmBaer mporiecchl OMOPOSKHEHUST
U HAIOJIHEHUS YKEeJYHOTO Iy3bIPsi, KOTOPBIE BJIHSIOT
Ha TATOTE€HE3 XOJIECTEPUHOBBIX KaMHEl B JKEJTYHOM
nyspipe [51]. Opnako apyrme aBTOPBI HE HAXOISAT
csizu Mexkay DA u yposuem XIK [52].

Bo3MoskHBI U pyrue MOTeHInATbHbIE MEXAHU3MbI
cBssu DA ¢ Gosee nuskuMm puckom ;KKB [3, 37].
bBosee Boicokag DA cBsizaHa €O CHIDKEHHEM PUCKA
OKMPEHUSs, THIIEPUHCYJNHEMUN U caXapHoro auabera
[53], aprepmasbhoii rumeprensuu [54] runmepsmnu-
JIEMUHU, BKJIOYAsT THIEPTPUTJUIEPUIEMUIO U HU3KHE
yposun XC JIBII [13, 17, 55]. Vmenno atu 3a6oie-
Banust npusnanbl (akropamu pucka KKbB [8, 9, 11,

56]. Hampumep, coiBoporounniii XC JIBIT kak map-
Kep 0OpaTHOTO TPAHCIOPTA XOJECTEPUHA B TE€YEHD
JIEMICTBYEeT KaK TPE/INECTBEHHUK CHHTE3a JKETUHDbIX
kucsor [57], mostomy mosbimenue ypoas XC JIBII
B CBIBOPOTKE KPOBU OOPATHO IMPOMOPIIMOHAILHO pac-
MPOCTPAHEHHOCTH KaMHEH B JKeTYHOM 1y3bipe [56].
Jlokaszano, yto Huskue ypoun XC JIBII B ceiBopoTke
KpoBU ToBbIa0TCS npu DA gaxke W MpU HATMYUH
JKKDB [58]. Kpome Toro, A yckopsieT OKHCJeHHUE
JKUPOB B opranusme [39], a takke 6J1aronpusiTHO BJIU-
SIeT HA TUTIEPCEKPEINIO MYIIMHA STUTETNEM JKEeJTIHOTO
nyspips (MylIIMH — WM3BECTHBIH MPOHYKJICHPYIONIUiT
akrop a1 kpucramsios XC B sKeaun), onocpegsoBat-
HYT0 CBOOOJHBIMU JKUPHBIMU Kucjaotamu [60].

Takske DA croco6CTByeT CHIKEHHMIO TTOKa3arte-
Jiell CMCTEMHOTO BOCHAJIEHUS 32 CYET M3MEHEHUS MpO-
U TIPOTUBOBOCHATUTETBHBIX (DAKTOPOB, B YACTHOCTH
C-peakTuBHOTO GeJIKa, A[UMNOHEKTHHA W WHTEPJICHKI-
Ha-6 [61], a rakske akruBaimu G-Geiaka 1 perento-
pa xemunbix kucaor (G protein bile acid receptor
1 — GPBAR-1), xoropas MHAYIHPYETCS IUPKYJIH-
PYIOITUM SKEeTYHBIMU KUCJ0TaMu B KieTkax Kymdepa
MeYeHu, OTMOCPEAYIONIMM MOCAEAYIONYI0 AKTUBAIINIO
JIPYTUX MMMYHHBIX KJIEeTKaX, TaKMX Kak Makpodar,
MOHOIUTBI ¥ JIeHApuTHBIE KjaeTku [62]. Bosmoxno,
DA MoxkeT BAMATH HA PUCK 3a00JI€BAHUSA JKETIHOTO
My3bIPsi, MOJYJUPYST TOABUKHOCTD KETUHOTO ITy3bI-
pA TyTeM yBeJWYeHus TOHyca OJIYK/IAoNero HepBa
[63], xoropblii BAMsET Kak Ha cokpaujenue (MycKa-
puHOBBIE perenTopbl M1), Tak m Ha paccrabieHne
JKETUHOTO Ty3bIpsi (MyCKapuHOBbBIE perentopbl M2)
[64]. BoickasbiBaeTcsi MHEHHE O MEXAHHYECKOM BO3-
neiicteun A na mortopuky JKKT B Bume Bubpanun
U «TIOANPBITUBAHUS> KUIIEUHIKA BO BPEMS YIparkHe-
Huit [58], Torma Kak CHUIKEHHE MOTOPUKH JKETIYHOTO
My3bIPS U TOJCTON KUIIKH SIBASIOTCS 3BEHbSIME TIaTO-
renesa JKKB [65].

[Ipu JKKDbB o6brano HabmonaioT aedumur xemd-
HBIX KUCJIOT B skemun (OHU CIOCOGCTBYIOT COJIOGH-
JIN3AIMK XOJIECTEPUHA B JKEJYM, a TakKe [elCTBY-
I0T KaK CHUTHaJbHbIe MoJekyJbl s Bcero JKKT),
MO3TOMY YPCOJIE30KCUXOIEBAs KHUCJIOTA SIBISETCS
ob61enpu3HanubiM cpejactBoM it aedenus sKKDB
[66]. Y :KeHIMH ¢ OXUpEHUEM W WHCYJIMHOPE3U-
cTeHTHOCTbIO Tocsae 14-unenenpnoin H wu guernt
YBEJUYUJICS CUHTE3 KETYHBIX KUCJIOT B eueHu [67].
Ber na cpeanue QUCTAHIUK TTPUBOJUT K CHYKEHUIO
CBIBOPOTOYHBIX JKETYHBIX KUCJIOT Ha 46 % y crop-
TcMeHoB [68]. Dusnveckue yrpakHEHHS BOCCTA-
HaBJMBAIOT OTPUIATEJNbHYI0 OOpPaTHYIO CBSI3b B 9H-
TEPOTENAaTUIECKOM MeTaGoM3Me 3KEeJTUYHBIX KHUCJOT,
CIOCOOCTBYIOT CUHTE3y GOJbIIEro KOJMYECTBA JKesd-
HBIX KHCJOT TEYeHbIO B JKeJ4Yb, YMEHBINAs UX CO-
Jepkanme B chiBOpoTKe [68]. Y dusmueckn akTus-
HBIX MBITIEN 10 CPABHEHUIO C KOHTPOJIEM TaKKe ObLT
MOKa3aH POCT CEKPEINN >KETYHBIX KHUCIOT B JKeJ4Yb
Ha 68 % [69]. ¥Ymepennas puurenpuass DA yiyd-
MIaeT CEeKPeruio He TOJbKO COJel XKeTUYHBIX KUCTOT,
Ho u dochoaunuaos y kpoic [70]. Oanum n3 mexa-
HU3MOB 3aiuTHOro JleiictBuss MDA Ha obpasoBanue
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KOHKPEMEHTOB B JKEJTYHOM IIy3bIpe Yy JIOJel SBJS-
eTCsl CHIDKeHUe YPOBHsS XoJiectepuHa xemun [21]
" yMeHbIlleHne jutorenHoct xemyn [19, 20]. YV MbI-
meil Ha (oHe TPEHMPOBOK HA BBIHOCJUBOCTH IOUYTH
B 2 pasa MOBBINIAIACH HKCIIPECCHsST HECKOJIbKIX T€HOB,
YUYACTBYIOIIMX B MeTabosin3Me XOJeCTePHHA B JKeJun,
3 PEKTHBHO CHIKATOCH COJEp’KaHHe XOJecTepuHa
B JKEJIYH, OJHOBPEMEHHO MOJABJSIOCH 0Opa30BaHNE
KOHKPEMEHTOB B JKeJTYHOM Try3bipe [71].

DA u MuKkpo6HoTa

JlokazaHo, 4TO HapyIeHrne MUKPOOHOTHI KUIIETHH-
Ka BHOCUT 3HAYUTENbHBIN BKJIA/ B PA3BUTHE HE TOJBKO
camoit JKKbB, HO 1 MHOXKecTBa paccTpoiicTB, KOTOPbIe
apagiores ¢gaxkropamu pucka JKKDB, Bruiouast oxu-
peHune, caxapubiii guaber u T. A. [72—74]. Bausnue
DA Ha MUKPOOUOTY B 11e10M GarompusitHoe [75—78],
BKJTIOYAsT YBeJUYeHNe PasHooOpa3usi 1 6orarcTBa Mu-
KpoOUOTHI Y (PU3UYECKU aKTUBHBIX JIUI[, B TOM 4YHCJIe
Faecalibacterium prausnitzii, Roseburia hominis
u Akkermansia muciniphila [79], Veillonella n np.,
npuyeM V. atypica ynydiiaeTr CIOPTHBHBIE Pe3yJIbTa-
Thl 3a cueT BbI3BaHHOro MH MeraGosmueckoro rpe-
BpaieHnst Jakrata B nponuoHat [80]. dDH suauwn-
TeJIbHO coKpaiaer BpeMs Tpansura yepes JKKT [81],
YTO TaK)Ke MOYJUPYET COCTaB KHUIIEYHOU MUKPOOUO-
Tb1. MI3BecTHO, uto snna ¢ oxupenueM (1 GoJbHbIE
JKKB) umeror Gosbinee coortnomenne Firmicutes /
Bacteroidetes [73], 1 @A MoxeT yJIy4lIUTb 9TO CO-
OTHOIIEHWE 3a cuyeT yBesnuveHus: Bacteroides [77].
B kuieunuke GakTepuy MpPOAYIUPYIOT YPE3BbIYAITHO
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BaJKHBIE  KOPOTKOIIETIOUEUHbIE JKUPHBIE  KUCJIOTHI
(KIDKK) — MomyasTopsl Merabon3Ma, MMMYHKTETa,
HENPOMeINATOPhI, NCTOYHUKHN MHTAHUS KJETOK CJIM3MU-
CTOI 000JIOYKM KHUINEYHUKA U T.[I.; a9POOHDBIE YIIPaXK-
HeHus TpUBOAAT K pocty KoumeHntpamnn KIDKK
B Kase [82], npu stom KIVKK moryrt npezacraBiastnb
€000l KJII0YeBbIe MOIYJATOPbI (PU3MUECcKoil paboTo-
croco6rnoctu [83]. Bbigesnenbl onpejesieHHbIe MUKPO-
opranu3Mbi, 00Jajaolme CrocOOHOCTHIO TIOBBINIATH
DA u paborocrocobHocth [78]. Csizp Mexay DA
U COCTAaBOM MUKPOOHOTHI KUIIEYHUKA, MO-BHIAUMOMY,
JIByHATIPABJIEHHASI.

3akjoueHue

Ha ocnoBanum MHOTOYHMCJIEHHDBIX HCCJIEJOBaHUI
MDA mnpusHaHa 3alIUTHBIM areHTOM MPOTUB 06pa3o-
BaHNI KOHKPEMEHTOB B 3KEJYHOM IIy3bIpe, 4TO ObLIO
MOTYEPKHYTO pekoMeHaanmsiMn  EBponeiickoil  acco-
muanuy 1o usyuenuio nedenn (EASL) [85]. [laa yse-
JINUEHUST JIBUTATETHHON AKTUBHOCTH HACEJEHUS TIIa-
HETBbI cyllecTByeT mnporpamma «[Jmo6GasbHblil T1aH
netictBuit BO3 10 MOBBINIEHNIO YPOBHS (PU3MUYECKON
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Physical Activity and Gallstone Disease

Irina N. Grigor’eval*, Tatyana E. Notova? , Tatyana [. Romanova!

! Scientific Research Institute of Therapy and Preventive Medicine — branch of the Federal Scientific Center “Institute
of Cytology and Genetics” of the Siberian Branch of the Russian Academy of Sciences, Novosibirsk, Russian Federation
2 Novosibirsk State Regional Clinical Hospital, Novosibirsk, Russian Federation

Aim: to present data of Russian and foreign studies about association between physical activity (PA) and gallstone
disease (GSD).

Key point. A low PA level is one of the four major risk factors for chronic non-infectiuos diseases. The frequency
of low PA in men and women of the Russian Federation (according to the medical examination in 2016) is 19 %.
The global prevalence of GSD is up to 20 % among adults. Many systematic reviews and meta-analyses have con-
firmed an inverse association between GSD and PA in the world, regardless of potential risk factors for GSD, with
a clear dose-dependent effect — the relative risk (RR) of GSD was 0.87 (95 % CI 0.83-0.92) per 20 metabolic equiv-
alents (MET) of PA per week. According to our results of an epidemiological survey in the framework of the WHO
MONICA program in Novosibirsk (n = 870) among women aged 25-64 with low total PA (less than 800 MET/min/
week), as well as with the first class of PA in leisure-time, GSD occurred much more often (class 1 — 33 %, classes
2-4 — 8.7-11.0 %, p < 0.01). PA favorably affects almost all mechanisms of gallstone formation: improves choles-
terol metabolism in bile, increases serum HDL cholesterol, bile acid synthesis, stimulates the release of cholecysto-
kinin, reduces mucin hypersecretion, increases the diversity and richness of the intestinal microbiota. Daily PA serves
as a preventive measure for GSD: the risk of GSD is reduced by 66 % (95 % CI 0.18-0.86).

Conclusion. EASL has recognized PA as a protective agent against gallstone formation.

Keywords: physical activity, gallstone disease, mechanisms
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dusnyeckas akTUBHOCTb U XXeJlYHOKaMeHHast 60one3Hb

W.H. Mpuropsesa®*, T.E. Hotosa?, T.V. PomaHoBa!'

! HayyHo-uccnenoBaresbCkuii UHCTUTYT Tepanuu v npo@duaakTu4eckor MmeanumHel — ¢unnan dreHY «denepasibHbiii
ncenenoBaresbCkuii LeHTP “UIHCTUTYT untonoruv v reHeTukn”» CUbupCcKoro otaeneHus: POCcuiickom akageMmm Hayk,
HoBocunbupck, Poccurickas deneparms

2 [ocynapcTBeHHoe BroaXeTHOe yypexaeHue 3apaBooxpaHenvs «focyaapcTeeHHas HoBocubupckas obnacTHas KiavHudeckas
6osbHMLEa», HoBocnbupck, Poccuiickas denepaims

Llenb 0630pa: npeacTaBuTb AaHHbIE OTEYECTBEHHbIX U 3apyBeEXHbIX MCcnenoBaHnii 06 accoumaumm Guanyeckom
akTnBHocTU (PA) 1 xenyHokameHHor 6onesnun (XKKB).

OcHoOBHbIEe NonoXxeHusa. Huskaa DA aBnseTcs 04HMM U3 YETLIPEX OCHOBHBLIX (GaKTOPOB prcka Pa3BUTUSE XPOHNYE-
CKNX HEMHDEKLUMOHHBIX 3abonesaHuii (XHN3). HactoTa H1akoi DA y MyXXUnH 1 keHLWmH P (no gaHHbIM aucnaHce-
puzauum 2016 r.) coctaBnsaet 19 %. MobanbHas pacnpoctpaHeHHocTb XKB coctaBnseT o 20 % cpenmn B3pOChbiX.
Bo MHOrmnx cuctematmyeckmx 063opax 1 MeTaaHann3ax noaTeepxaeHa obpatHasa accoumaums mexay XXKb n ®A
B MMUpPE HE3ABMCKMO OT NoTeHumanbHbix ¢pakTtopoB pucka XXKB, npy aTom Habnoaancs Y4eTknin 4,0303aBMICUMBIIA
apdekT — oTHocuTenbHbIN puck (RR) XXKB coctasnsn 0,87 (95 % AN 0,83-0,92) Ha 20 meTabonnyeckux aKkBmBa-
neHtoB (MET) @A B Hegento. o Halwnm pesysibTatam anMaeMmosiormieckoro obcrenoBaHns B pamkax nporpaMmmbi
BO3 “MONICA” B . HoBocubupcke (n = 870 4yen.) cpeam xeHwmH 25-64 net ¢ H13kon obwen PA (meHee 800 MET-
MWH/HEn), a Takxe npu Hanuy4um nepsoro knacca @A B ceoboaHoe Bpemsi XKKB BcTpeyanacb 3HaYNTENBHO Yalle
(1- knacc — 33 %, 2—-4-in knaccbl — 8,7-11,0 %, p < 0,01). DA 6GnaronpPUATHO BUSET NPaKTUYECKM HA BCE Mexa-
HN3MbI XeNnYekaMHeobpa3oBaHWs: yiyyllaeT MeTabonn3mM XONeCcTEPMHA B XKENYN, MOBLILLAET ChIBOPOTOUHLIA XC
J1BIM, cvHTES XENYHBIX KUCIIOT, CTUMYJIMPYET BbIOPOC XONELIMCTOKUHNHA, CHUXAET MMNEPCEKPELMIO MYLIMHA, YBENN-
yMBaeT pa3Hoobpasune 1 6oraTCcTBO KMLLEYHON MUKPOOUOTHI. ExxepHeBHas DA cnyxut mepoii npodunaktkm XXKB:
puck XKKB cHuxaeTtcs Ha 66 % (95 % OW; 0,18-0,86).

SakntoueHme. DA nprsHaHa 3aLUTHBEIM areHTOM NPOTUB 06Pa30BaHNS KAMHEN B XXENYHOM My3bIpe.
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KnioueBbie cnoBa: duanyeckasi akTMBHOCTb, XelYHOKaMeHHasi 60/1e3Hb, MEXaHN3Mb

KoHdnukT nHTepecoB: aBTOpbl 3as8BNSI0T 06 OTCYTCTBMM KOHMAMKTA MHTEpecoB. PaboTa BbINOJIHEHA MO rocy-
[AapCTBEHHOMY 33[@aHUI0 B pamkax OIAXETHOM TeMbl «IANUAEMUOSIOTMYECKUIA MOHUTOPUHI COCTOSIHUS 340POBbS
HaCeseHNsl U U3y4eHNe MOMEKYNISIPHO-TEHETUYECKNX U MOJIEKYNSPHO-OMONIOrMYECKNX MEXaHN3MOB Pa3BUTUS pac-
NPOCTPaHEHHLIX TepaneBTUYeCcKnx 3aboneanHnini B Cnbupu ajisi COBEPLLUEHCTBOBAHUSA NMOAXOA0B K UX ANArHOCTUKE,
npodunakTuke n nedyeHmo» No AAAA-A17-117112850280-2.

Ansa umtnposaHua: puropbesa W.H., Hotoea T.E., PomaHoBa T./. ®uanyeckas akTMBHOCTb U Xen4yHoKameHHas 6051e3Hb. Poccuin-
CKWI XXypHan raCTpo3HTEPOSOrn, renatonoriu, kononpoktonorun. 2023;33(1):7-14. https://doi.org/10.22416/1382-4376-2023-33-

1-7-14

Introduction

According to the WHO definition (2010), phys-
ical activity (PA) is any bodily movement pro-
duced by skeletal muscle that results in energy ex-
penditure [1]. PA in every forth adult worldwide
does not meet the internationally recommended
PA levels, which is projected to cause 5.3 million
of the 57 million deaths worldwide, accounting
9 % of premature deaths and 6—10 % of all deaths
from major noncommunicable diseases [2]. Lack
of PA is the fourth most important risk factor
for global mortality [1]. Low PA or its absence
is a recognized modifiable risk factor for cardiovas-
cular disease and a number of other chronic diseas-
es [3]: 30 % of the risk of coronary artery disease,
27 % of the risk of diabetes, 21—25 % of the risk
of breast and colorectal cancer are associated with
low PA, as well as a 15—20 % risk of hip frac-
tures in the elderly [4]. Adults aged 18—64 years
are recommended to do at least 150—300 min per
week of moderate-intensity aerobic exercise (e.g.,
brisk walking) or at least 75—150 minutes of high-
intensity aerobic exercise, such as weightlifting,
per week [1]. The frequency of low PA in men
and women of the Russian Federation (according
to the medical examination in 2016) is 19 % [5].

Total PA activity is estimated by multiplying
the intensity of each activity by its duration. The
metabolic equivalent tasks (METs) is a construct
that is commonly used to quantify PA as well
as exercise performance. 'One MET’ is equal
to a resting oxygen uptake of 3.5 ml O, per kg
body weight x min (mL/kg/min) [4]. According
to the degree of energy costs, PA is divided into
3 levels: light-intensity activities are defined
as 1.1 to 2.9 METs; moderate-intensity activities
are defined as 3.0 to 5.9 METs; vigorous-intensity
activities are defined as 6.0 METSs or more [4].

Gallstone disease (GSD)

Liver and biliary tract diseases are one of the lead-
ing causes of death and morbidity, accounting for
2.4 million deaths worldwide in 2017 [6]. The glob-
al prevalence of GSD is up to 20 % among adults [7].
In 2015, US annual health care costs for biliary tract
disease amounted to $10.3 billion; in Germany,

more than 175,000 cholecystectomies for GSD are
performed annually [8].

Gallstones in 90 % of cases consist mainly
of cholesterol (the remaining 10 % are black and
brown pigmented stones) and are often associated
with systemic metabolic disorders, such as met-
abolic syndrome [9]. Five primary defects work
together to enhance cholesterol cholelithogenesis,
which include 1) Lith genes and genetic factors;
2) hepatic hypersecretion of biliary cholesterol,
inducing cholesterol-supersaturated gallbladder
bile; 3) rapid cholesterol nucleation and crystal-
lization and accelerated growth of solid choles-
terol crystals; 4) dysfunctional gallbladder mo-
tility, leading to impaired gallbladder emptying
and refilling with mucin hypersecretion and gel
formation, ultimately promoting the development
of biliary sludge, i.e., the precursor of gallstones;
5) intestinal factors, including increased delivery
of the cholesterol absorbed from the small intes-
tine to the liver for biliary hypersecretion, alter-
ations in gut microbiota, and sluggish intestinal
transit [10].

The risk of gallstone formation is associat-
ed with a combination of non-modifiable (fe-
male sex, age, genetic characteristics, such
as ABCGS8 gene polymorphism) and modifiable
(environment/lifestyle) factors. The latter in-
cludes a combination of obesity, lipid metabo-
lism disorders, parity, diabetes, lack of PA and
high-calorie diet [8, 11], and there are also rarer
risk factors for GSD — total parenteral nutri-
tion, rapid weight loss, celiac disease, hemolytic
anaemia, taking fibrates, oral contraceptives and
conjugated estrogens, etc. [10].

PA and GSD: pros and cons

Pro. There are a number of studies in the litera-
ture, including systematic reviews and meta-anal-
yses, confirming the inverse association between
GSD and PA [8, 12—38]. Reduced PA is a risk
factor for GSD in Germany [8], Canada [12, 29],
Japan [13], Poland [14], India [15], Ttaly [16, 36],
USA [17—-23, 32], China [24, 37], Great Britain
[25, 30], Mexico [26, 40], Turkey [27], Iran [28],
Norway [31], Korea [35], in Russia [38], as well
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as in multiethnic cohorts [33, 34]. In prospective
cohort studies, M.F. Leitzmann et al. showed that
after adjustment for multiple confounders, in-
creased PA was inversely related to risk for GSD
and cholecystectomy (a relative risk (RR) of GSD
of 0.63 in men and 0.69 in women) [17, 18]. A me-
ta-analysis of 260,000 participants shows an in-
verse relationship between PA and GSD (when
comparing the highest and lowest levels groups)
as in men (OR = 0.76 (95 % CI 0.60—0.97),
and in women (OR = 0.77; 95 % CI 0.66—0.91);
in a dose-response analysis, RR of GSD was 0.87
(95 % CI 0.83—0.92; I = 1.0 %) for 20 MET-hour
of recreational PA per week [34]. The protective
ability of aerobic capacity was noted in both as-
ymptomatic [26] and symptomatic GSD, as well
as in gallbladder disease [30]. Frequent aerobic
exercise can have a beneficial preventive effect
on gallstones formation [29]. Vigorous PA (activi-
ties that expend at least six-fold the energy equiv-
alent of being at rest [1]) was inversely related
to the age-adjusted risk for gallstones in both men
and women [33, 46] and reduces the risk of chole-
cystectomy [31].

According to the Russian study, it was also
revealed that among women aged 25—64 years
with low total FA (TPA) (less than 800 MET/
min/week), as well as in the presence of the first
class of PA in the leisure-time (LTPA), i.e. min-
imal LTPA, in contrast to the average, intense
and maximum LTPA in 2, 3, 4 classes of LTPA,
GSD occurred much more often, which was accom-
panied by a significant increase in the triglycer-
ide levels in the blood serum [38]. In 1994—1995
within the framework of the WHO “MONICA”
program, a representative sample of 870 wom-
en (aged 25—64 years) living in Novosibirsk,
Western Siberia, was screened for the presence
of gallstones by gallbladder ultrasound [38]. PA
was evaluated by self-administered questionnaire
(WHO-MONICA Optional Study of Physical
Activity — MOSPA) [39]. The prevalence of GSD
was inversely related to PA (p < 0.01), there was
also a significant increase in the incidence of GSD
(by 1.9 times, p < 0.05) in the absence of occu-
pational PA (OPA) compared with that in the
presence of an average level of OPA. In wom-
en with mild-intensity of the leisure-time PA
(LTPA), GSD was more common (33.3 %) than
LTPA of moderate- and heavy-intensity (8.7 and
11.0 %, respectively, p < 0.01). In women with
GSD no association was found between PA and
diet, coronary heart disease, hypertension or dia-
betes [38].

A prospective population-based study includ-
ing 460,937 participants aged 30—79 years from
10 different regions of China found that total PA

was inversely associated with GSD (hazard ra-
tio (HR) comparing top vs bottom quintile: 0.86,
95 % CI 0.81—0.90); for LTPA, there was an in-
verse trend for GSD (HR comparing >7.5 MET-
hours/day with none: 0.82, 95 % CI 0.66—1.01)
[37]. Among Mexican women, an inverse relation-
ship was also noted between LTPA and the risk
of asymptomatic GSD (odds ratio (OR) = 0.76;
95 % CI 0.61—0.95; p = 0.02) [26]. Sedentary
behaviour was positively related to risk for symp-
tomatic GSD [18]. In symptomatic gallstone pa-
tients, exercise may reduce pain perception [19].

In the 33-year prospective US study “Aerobics
Center Longitudinal Study (ACLS)” (n = 54,734)
the results of the test of maximum physical activity
on the treadmill, corresponding to the maximum
aerobic power (similar to the maximum oxygen
consumption), were obtained; test scores of a par-
ticular patient are classified from 0 to 20 % as low
fit, i.e. fitness, the next 20—40 % (as a moderate
fit, and above 40 %) as a high fit in accordance
with the data of the surveyed ACLS cohort [32].
When compared with low cardiorespiratory fitness
(CRF), adjusted ORs for gallbladder disease for
those with moderate and high CRF were: 0.74
(0.55—0.99) and 0.59 (0.42—0.82), respectively
when adjusted for all the potential confounders
[32]. Each one MET increment of CRF was asso-
ciated with 10 % lower odds of gallbladder disease
in all participants (P for trend <0.001), 13 % low-
er in women (P for trend <0.001), and 8 % lower
in men (P for trend = 0.08) [32]. Similar results
were presented in a systematic review of 218,204
participants: the pooled RR for the highest and
lowest PA was 0.75 (95 % CI 0.69—0.81, I*> het-
erogeneity = 0 %), which confirms the protective
effect of PA for gallbladder diseases [30].

Regular PA and an appropriate diet are recog-
nized as the most important measures for the pre-
vention of GSD [8]. An Iranian cross-sectional
study of 1522 men and women aged >30 years
showed that daily PA reduced the risk of GSD
by 66 % (95 % CI 0.18—0.86) [28]. Intensive PA
also serves as a preventive factor for the cholelitho-
genesis [33] and has a negative (protective) rela-
tionship with cholecystectomy, which was proved
in a large population-based cohort study conduct-
ed in Norway [31].

Contra. However, some researchers have not
found a relationship between GSD and PA [41—
47]. In a randomized study in the Danish female
and male population, no association was found
between GSD and PA [41]. In Japanese men, PA
was not measurably related to either gallstones
or postcholecystectomy [44]. Intervention to in-
crease PA from moderate to high did not reduce
the incidence of sludge or gallstones during
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pregnancy [47]. In a 50-year prospective study
of 16,785 alumni of Harvard University, PA did
not predict either the risk of gallbladder disease,
hypertension, or diabetes mellitus [45], which
contradicts the generally accepted opinion about
the risk factors for GSD [8—11, 37].

Mechanisms of associations between PA
and GSD

The main mechanism of the effect of PA in GSD
may be associated with the release of the hormone
of the upper gastrointestinal tract, cholecystoki-
nin (CCK), with a prokinetic effect. In response
to dietary fats and proteins, CCK triggers a vari-
ety of physiological processes, including cholecys-
tokinetic (contraction of the gallbladder, relax-
ation of the sphincter of Oddi, increased bile flow
and accelerated transit through the small intes-
tine), pancreozimic effects [48], as well as inhibi-
tion of gastric emptying and acid secretion, slow-
ing colonic motility and satiety regulation — all
this is mediated by the CCK A receptor (CCKAR)
signaling cascade. The CCKAR gene has been iden-
tified as a critical gallstone gene, named Lith3,
which is associated with an increased prevalence
of cholesterol GSD in humans [10]. CCK release
increases immediately after exercise independent-
ly of feeding [49]. Acute PA, i.e. short term in-
tense exercise, can increase gallbladder emptying
in individuals with biliary pathology, including
GSD, by stimulating CCK release [29]. Hunger
suppression was also associated with an increase
in CCK levels after acute exercise [50]. In addi-
tion, activation of smooth muscles through CCK
receptors enhances the processes of emptying and
filling of the gallbladder, which affect the patho-
genesis of cholesterol gallstones [51]. However,
other authors do not find a relationship between
PA and the CCK level [52].

There are other potential mechanisms for as-
sociation of PA with a lower risk of GSD [3,
37]. Higher PA is associated with a reduced risk
of obesity, hyperinsulinemia and diabetes mellitus
[53], hypertension [54], hyperlipidemia, includ-
ing hypertriglyceridemia, and low levels of HDL
cholesterol [13, 17, 55]. It is these diseases that
are recognized as risk factors for GSD [8, 9, 11,
56]. Serum high-density lipoprotein cholesterol
(HDL-C), as a marker of reverse cholesterol trans-
port to the liver, acts as a precursor of bile acid
[57], which contribute to decreased biliary cho-
lesterol saturation. So an increase in the HDL-C
levels is inversely proportional to the prevalence
of gallstones [56]. Low serum HDL-C levels have
been shown to increase with PA even in the pres-
ence of GSD [58]. In addition, PA accelerates fat
oxidation in the body [59], and also favorably

affects mucin hypersecretion by the gallbladder
epithelium, mediated by free fatty acids: mucin
is a known factor that pronucleates cholesterol
crystals in bile [60].

PA also contributes to the reduction of systemic
inflammation indicators due to changes in pro-
and antiinflammatory factors (C-reactive protein,
adiponectin and interleukin-6) [61], as well
as activation of G-protein bile acid receptor 1
(GPBAR-1), mediating the subsequent activation
of other immune cells, such as macrophages, monocytes
and dendritic cells [62]. It is possible that PA can
influence the risk of gallbladder disease by modulating
gallbladder mobility by increasing vagal tone [63],
which affects both contraction (muscarinic receptors
M1) and relaxation of the gallbladder (muscarinic
receptors M2) [64]. The opinion is expressed about
the mechanical effect of PA on the motility of the
gastrointestinal tract in the form of vibration and
“bouncing” of the intestine during exercise [65],
while a decrease in the motility of the gallbladder
and colon are links in the pathogenesis of GSD
[10]. In GSD, there is usually a deficiency of bile
acids in the bile (bile acids are lipid-solubilising
molecules, which also regulate metabolic processes
as signalling factors), therefore among bile acids,
ursodeoxycholic acid is the drug of choice for the
treatment of cholesterol gallstones [66]. In obese
women with insulin resistance, bile acid synthesis
increased after 14 weeks of exercises and diet [67].
The serum concentration of total bile acids was found
to be significantly reduced by 46 % after middle
distance running [68]. Physical exercise restores
negative feedback in enterohepatic metabolism of bile
acids, lowering their content in serum, promotes
the synthesis of more bile acids by the liver into bile
[68]. An increase in biliary bile acid secretion (68 %,
p = 0.007) was shown in physically active running
mice compared to remaining sedentary controls [69].
Moderate long-term PA improves the secretion of not
only biliary bile salts, but also biliary phospholipids
in rats [70]. A possible mechanism for the protective
effect of PA on gallstone formation is the lowering
of biliary cholesterol levels, thereby preventing
cholesterol from precipitating in the bile [21]. In mice,
exercise promotes almost doubled changes in several
hepatic gene expression that increase cholesterol
uptake by the liver (low-density lipoprotein
receptor (LDLr), scavenger receptor class B type 1
(SRB1), and sterol 27 hydroxylase (Cyp27) genes)
but simultaneously increase cholesterol catabolism
to bile acids, effectively reducing bile cholesterol
saturation, suggesting an effect of endurance exercise
on inhibition of gallstone formation [71].

PA and microbiota

It has been proven that intestinal dysbiosis makes
a significant contribution to the development
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of not only GSD itself, but also to the develop-
ment of many disorders that are risk factors for
GSD, including obesity, diabetes, etc. [72—74].
Most studies have recognized the beneficial impact
of exercise on gut microbiota composition [75—78],
including an increase in the diversity and rich-
ness of the microbiota in physically active indi-
viduals, among them health-promoting bacteria
Faecalibacterium prausnitzii, Roseburia hominis,
Akkermansia muciniphila [79], Veillo-nella [80],
etc. V. atypica enhances athletic performance
via its metabolic conversion of exercise-induced
lactate into propionate [80]. PA can significantly
accelerate whole bowel transit time [81], which
also modulates the composition of the intes-
tinal microbiota. Obese individuals — and pa-
tients with GSD — are known to have a high-
er Firmicutes/Bacteroidetes ratio [73], and PA
may improve this ratio by increasing Bacteroides
[77]. In the intestine, bacteria produce short-chain
fatty acids (SCFA), which play an important role
in maintaining intestinal and immune homeostasis,
as well as in the regulating metabolism, inflamma-
tion and disease, — endurance exercise increased
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MyABTUMOAAABHBIN IIOAXOA K 00€300AMBAHUTIO
B XUPYPIUU @HOPEKTAABHOU OOAQCTHU

T.H. lapmanosa'*, /[.P. Mapkapbsin', E.A. Kazauenko!, A.M. JlykbsHOB!,
M.A. Kasauenko?, M.A. Aranos'

! Meduyunckuil nayuno-oopasosamenvioii yenmp OIBEOY BO «Mockosckuil 2ocyoapcmeennblil yHusepcumem
umenu M.B. Jlomonocosas, Mockea, Poccuiickas Dedepavus

2 DI'AOY BOy «Ilepsviti Mockosckuii zocydapcmeennviii meduyunckuii ynueepcumem umenu M.M. Ceuenosas
(Ceuenosckuii Ynusepcumem) Munucmepcmea 30pasooxpanenus: Poccuiicrot MDedepayuu,
Mocksa, Poccuiickas Dedeparus

Llenb 0630pa: oueHka MeTOA0B NPODUNAKTUKM U YMEHbLUEHWS BONEBOro CUHAPOMA MOCJIE ONEPATUBHOIO Jleye-
HWS1 aHOPEKTaNbHbIX 3200/1EBAHNIN HA BCEX 3Tanax Ne4eHNs Ha OCHOBE HANAEHHbIX B AOCTYMNHbIX 6a3ax AaHHbIX My-
OnuKaumni.

OCHOBHbI€e NosioXeHus. 3aboneBaHns aHopekTa/lbHOW 06n1acTy B OOJbLUNHCTBE SBNSOTCS 00OPOKAYeCTBEHHbI-
MW 1 HE BIUSIIOT Ha MPOAOSIXUTENBHOCTb XM3HW, MPY 9TOM UX PACNPOCTPaAHEHHOCTb B nonynsaumn gocturaet 40 %,
OHV B OCHOBHOM 3aTparvBaloT Jogei TpyaoCcnocobHOro Bo3pacTa, CHUXAsA KavyecTBO XU3HW. Mpu aTom B nuTe-
paTtype B GOMbLUMHCTBE C/ly4aeB yAENseTcs BHUMaHWE TONbKO NMocfieonepaumoHHoMy obe3bonneaHuio. Hesasu-
CUMO OBYMSsI uccnegoBatensamum Obil NpoBeAEeH Nonck ctaten B 6a3ax gaHHbix Medline, Scopus, Cochrane, Web
Of Science, E-library ¢ 2000 no 2021 r. no kno4YeBbIM crioBamM. Bcero B 0630p 6bis10 0To6paHo 54 nybnvkaumu.
MynbTMOpanbHbIN MOAXOL AO/KEH BKIIOYATh NPOMUIAKTUKY BOZHUKHOBEHWS BOMN Kak Ha A0- WU MHTpaonepaum-
OHHbIX 3Tanax, Tak 1 B NOcrieonepaunoHHom nepmoae. AuetaMmHodeH PEKOMEHAYETCS NCMONb30BaTh B KAYECTBE
CTaHAAPTHOW Tepanuu Npu nocrieonepaumoHHoM 601eBOM CUHOPOME, a A1 MAUVEHTOB C CUJIbHOW BONbIO Liene-
Cco0bpa3HO coyeTaTb €ro C APYrMMu CUCTEMHbBIMU aHanbretTnkamu. NpuMeHeHne onNnMouaoB onNpaBaAaHoO Npu yme-
PEHHOM N CUJIbHOW nocneonepaumoHHor 6onn. MNpenapaTbl ¢ METPOHNAA30JIOM U INAOKAMHOM B KOMOUHALMMN
C HUTPOMUNLLEPUHOBOW Ma3sbto, KOPTUKOCTEPOMAAMU UAN HADEANUMMHOM NPOAEMOHCTPUPOBAIM CBOIO 3P DEKTMB-
HOCTb B CHVXXEHMM NOCNE0NePaLLMOHHOM 6011 NPU MECTHOM NPUMEHEHUN. MpoduNakTMYeckoe NPUMEHEHNE aHTU-
OMOTMKOB 1 NpeaonepaLoHHas NoAroToBKa KMLLEYHUKA HE BIMSIOT HA NMOCEO0NnepaLMoHHbIn 60NEBO CUHAPOM
1 4aCTOTYy NMOC/IE0NEPALMOHHBIX OC/IOXHEHWUI. MNpUMEHEHWE CPeacTB AN HOpMann3auun cTyna PEKOMEHO0BAHO,
TaK Kak CHUXaeT ypOBeHb NocsieonepaunoHHoi 6onu. JononHntensHoe MecTHoe 06e3bonmBaHne B Buae 6Groka-
Obl HEPBOB IV MHPUNBTPALIMOHHOM aHECTE3NN PEKOMEH0BAHO BCEM naumeHTam. COBpeMEHHbIE MUHUMANbHO
VHBa3VIBHbIE METOAbI JIEYEHNSI FEMOPPOS ACCOLMMPOBaHbI C MEHEE BbIPAXXEHHbLIM MOCIEONEPALMOHHBIM GONEBBLIM
CUHOPOMOM.

3akntoueHume. [NpeacraBneHa KOMMIEKCHAs CxemMa MyNbTUMOLASIbHOW aHannbre3anmn aisi NaLMeHTOB Noce aHoOpeK-
TaslbHbIX BMELLATeNbCTB. JanbHenume nccnenoBaHis HE06XoAMMbI 151 OLLEHKM 3P DEKTUBHOCTU NMPEeAONepaLoH-
Horo 06e3601MBaHus, LLeNecoobpasHoOCTY NEPMONEPALMOHHOIO NMPUMEHEHUS BIaBOHOWO0B, @ TakXe CPaBHEHWIA
Pa3nNYHbIX MUHUManbHO MHBa3UBHbLIX METOAMK JIEYEHUS aHOPEKTASIbHBIX 3a00N1EBAHNIA.

KnioueBble cnoBa: aHopekTanbHas XMPYyprus, reMopponaskTomusi, 06es3dbonmeaHne, 601eBOM CUHAPOM, XUPYPTn-
4yeckoe NeYveHne, aHanbreTukm

KoHNUKT nHTepecoB: aBTOPbI 3as9BNSOT 00 OTCYTCTBUM KOHMIMKTA UHTEPECOB.

Ana umtnpoBaHus: lapmaHosa T.H., MapkapbsH [.P., Kazadyenko E.A., JlykbsiHoB A.M., KazayeHko M.A., Aranos M.A. Mynstumogasb-
Hbl1 Noaxon, kK 06e360/IMBaHNIO B XMPYPrvM aHOpeKTanibHOM 06nacT. POCcUnckunii XxypHan racTpoaHTeposiorim, renaTosiorimn, Koso-
npoktonorun. 2023;33(1):15-283. https://doi.org/10.22416/1382-4376-2023-33-1-15-23

A Multimodal Approach to Analgesia in Anorectal Surgery

Tatiana N. Garmanova'*, Daniil R. Markaryan', Ekaterina A. Kazachenko', Alexander M. Lukianov',

Marya A. Kazachenko?, Mikhail A. Agapov’

" Medical Research Educational Center, Lomonosov Moscow State University, Moscow, Russian Federation
2|.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: Evaluation of methods for pain prevention and pain reduction after anorectal surgery at all stages of treatment
based on publications found in available databases.

Key points. Most anorectal diseases are benign and do not affect life expectancy, meanwhile about 40 % of the
population suffer from it. Mainly anorectal disorders affect middle-aged people reducing their life quality. At the
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same time many articles aimed at studying only postoperative anesthesia. 2 researchers independently searched
for articles published in Medline, Scopus, Cochrane, Web of Science, E-library databases using keywords. A total
of 54 publications were included. A multimodal approach should include the pain prevention during pre-, intra- and
postoperative periods. Acetaminophen is recommended for pain reduction according to the dosing protocols. Ac-
etaminophen combined with other systemic analgesics is advisable for patients with severe pain. The opioids use
is justified only for moderate-severe postoperative pain. Metronidazole and lidocaine with nitroglycerin ointment/
nifedipine/corticosteroids effectiveness has been proven for local postoperative anesthesia. Prophylactic use of an-
tibiotics and bowel preparation do not reduce postoperative pain. Stool softeners are recommended for reducing
postoperative pain severity. Additional local anesthesia such as nerve blockade or infiltration anesthesia is recom-
mended for all patients. Modern minimally invasive treatment methods of hemorrhoid are associated with less severe

postoperative pain.

Conclusion. The recommended scheme of multimodal anesthesia for patients after anorectal surgery is shown on

Fig.1. Further studies are needed to evaluate preoperative anesthesia effectiveness, the feasibility of the perioper-
ative flavonoids use, as well as comparisons of various minimally invasive treatment methods of anorectal diseases.

Keywords: Anorectal surgery, hemorrhoidectomy, analgesics, surgery, pain syndrome, analgesia
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Bsenaenune

B coBpeMeHHOM MUpe Kak MalneHThl, TaK U Bpadn-
MPOKTOJIOTH KpaiiHe 3aWHTEPECOBAHBI B «XUPYPIUH
OHOrO JIHsI, aMOyJaTOPHOI XUPYPrUHM WJIH XUPYP-
run 6e3 GoJimy TPU JiedeHUn 3a00JieBaHUNl aHOPEK-
tTajsbHOl o6sactu. Ilo HEKOTOPBIM JaHHBIM, J106pO-
KadyecTBeHHbIe 3a60JIeBaHNsI aHOPEKTAIbHON 001acTi
sarparusaior Gosee 50 % nacenenusi CIITA crapiue
50 mer, a 75 % WCHBITBIBAIN XOTST ObI pa3 B JKU3-
HU Kakue-a1n60 CUMIITOMBI 3TUX 3aboseBanuii [1, 2].
Eskeromno B Poccum Bbinosasiercst 1o 6,5 Thic. olle-
panuii o TOBOAY TeMoppouaaibHoil Gomesnn [3].
FemoppongaskTomus sisiercs 2¢p@GEKTUBHBIM 1 pa-
JINKATHHBIM METO/IOM JIEYEHUS] TeMOPPOUAATHHON 6O-
JIE3HU, OCTaBasiCh IPHU ITOM CaMbIM 0O0JIE3HEHHBIM
OTIEpPATHBHBIM BMENIATETbCTBOM B  aHOPEKTATHHON
XUPYpPru. 3a4acTyio BBIPA)KEHHOCTH OOJIEBOTO CHUH-
JIpoMa TIOCJIe OMepPAI 3HAYNTETHHO MPEBOCXOIUT
JIOOTIEPAIIMOHHbBIE [TOKA3aTes, YTO MOKET CTaTh
OPUYMHON HEyJOBJIETBOPEHHOCTH IAI[HEHTA IIPO-
BE/ICHHBIM JieueHueM. B smrepartype onyO6IMKOBaHO
6OJIBITIOE KOJUYECTBO HMCCJAEIOBAHIH, MOCBSTIEHHBIX
croco6aM yMeHbIeHus1 GOJIEBOr0 CUHAPOMA TIOCJTe
OTIEPATHBHOTO JIEUEHUST TEeMOPPOUJIAIbHON  Goes-
nu. Kourposb 60/ B 1OC/I€0TIEPAIIMOHHOM TIEPHO/IE
ocraercs akTyasubHbIM, B 12 % cuibHast GoJib IPOL0JI-
JKaeTCsl BeChb I€PUO/I BOCCTAHOBJIEHUS, a B 5 Y% CIIy-
yaeB KynmpoBaHue GOJEBOTO CHHPOMa CTAaHOBUTCS
KpaifHe CJ0XHBIM. Y TaKUX TAIlMeHTOB HE y/1aeTcs
KynupoBaTh 00JIEBOI CHHAPOM CTaH/IAPTHOH CXeMOii
gedyenus [4, 5]. AKTyasabHOCTH BONPOCOB 06€360J1-
BAHMST TOATBEPSKIAETCS TaKyKe U MOSBJIECHUEM Tie-
JIBIX PAa3JeJI0B B MEXK/yHAPOJIHBIX PEKOMEHIAIMSX,
MOCBSITIIEHHBIM AHAJBIE3WH TIOCTE XUPYPrHUECKOTO
JiedeHust reMoppougaabHoil 6osesnn [6, 7]. OmHoii
13 TJIaBHBIX 3a7a4 00e300JMBaHNUS B XUDPYPTUU SIB-
JISETCST  MaKCUMaJbHOE  CHUMKEeHHE TOoTpeOJeHus
WM OTKAa3 OT ONMUOWIHBIX aHATbTETHKOB, KOTOPBIE,
KaK M3BECTHO, UMEIOT JOCTAaTOYHO GOJIbIIONH CIIEKTP

nOGOYHBIX SIBJAEHUN, BKJIIOYAs 33aJEPKKYy CTYJa,
TOITHOTY, PBOTY, 3ajep:kky Moum [6, 8]. Ha man-
ubil MmoMent B CIIA nabmaiozaercd 3HauYUTEIbHBII
poct notrpebJieHust U KoJndyecTBa manueHTon [9—11]
C XPOHUYECKOH M OCTPOii 60JIbI0, 3aBUCUMBIX OT Hap-
KOTMYECKUX aHaJIbreTHUKOB, B TOM 4YHCJE U TIOCJE
XUPYPruvecKkux BMernarejabctB. [lpu arom Takke
pacTeT YKCJI0 CMepTeil OT Nepeo3upPOBOK JTaHHBIMU
npemaparamu  [9—12]. ITloBcegHeBHass aKTHBHOCTD
U KA4ecTBO JKU3HU TIAIIMEHTOB TIPH HTOM MOTYT 3Ha-
yurteabHo crpajaath [1, 13, 14].

Ilensio mHamucanusi JaHHoro o63opa crajga Kpu-
THYECKasl OIEHKA CYIIECTBYIOIIUX METOAOB mpodu-
JIAKTUKK ¥ yMeHblienuun GOJIEBOTO CHHAPOMA IOCJIe
reMOPPOUIKTOMIM,  BKJIOYAs  JIOONEPAIIMOHHBII,
MHTPAOTICPAIIMOHHBIN U TOCJE0NEePAITMOHHDBIN 2TAIIbI,
Ha OCHOBe MMyGIMKAIUI MOCTeIHUX ABYX [ECSTIIE-
THI U pa3paboTKa CXeMbl ONTUMAJbHOrO 06e360.J1-
BaHUs TIPU MPOBEJAEHUN ONEPAIUU HAa AHOPEKTATBHON
o6sacTu Ha OCHOBe BeJEHUs IAIHEHTOB, KOTOPBIM
BBITIOJTHSIETCST TEMOPPOUIIKTOMIS.

[Touck pycCKOSI3bIYHBIX U AHTJIOS3BIYHBIX ITy-
O6nmKanuii mpousBoamics B 6azax manubix Medline,
Scopus, Cochrane, Web Of Science, E-library,
Cochrane Collaboration. EMBASE ¢ 2000 mo 2022 r.
10 CJIeIYIONUM KJIIOUEBBIM CJIOBaM: «06e300/MBaHme
B AHOPEKTAJTBHON XUPYypruns», «GOJEBOU CHHIAPOMS,
«reMoppouidkTomMusi M GoneBoil  CUHAPOM», <IIPO-
KToJiorndeckue 3abosieBanus VM o6esbosmBanHmes,
«Analgesia for Hemorrhoidectomys», <«Preemptive
Analgesia for Hemorrhoidectomy», «pain manage-
ment», «posthemorrhoidectomy pain», «pain man-
agement in proctology», «anorectal surgery», <«ob-
stetric injury», «postpartum complications». ITounck
HE OrPAHUYHMBAJICS PAHIOMU3UPOBAHHBIMU KOHTPO-
mupyembiMu uctbitanuamu (PKM), nmockoabky He-
kotopeie PKU He ykasanbl Kak TakoBble B 0a3ax.
ITouck B ykaszanubix 6asax [JaHHBIX MPOU3BOIUICS
He3aBUCUMO JAByMs1 wuccienoBatessiMu. OCHOBHbIE
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orpaHnyYeHNss OTOOPAHHBIX UCCJEIOBAHUI BKIIOYATIN
HEGOJBINON pagMep BBIGOPOK M HEOHOPOIHOCTH KO-
HEYHBIX ToueK uccienoBanus. [lom6op MCTOUHMKOB
OBl 3aBEPIEH PYYHLIM TMOWCKOM AaKTyaJbHBIX WC-
ciaefoBaHnit B 6ubamorpaduueckux CIUCKAX paHee
OTOOPaHHbBIX CTATEll.

B 0630p 6bLTK BKJIIOYEHbI AHTJIOSI3bIYHBIE PAH/O-
MU3WPOBAHHbBIE WCCJIEIOBAHNS, TTOCBSIIEHHDbIE OICH-
Ke PasJINUHbIX MeTOJ0B 00e360TMBAHMS MPHU BHIIOJ-
HEHUN 9KCIU3MOHHOW XUPYPTUU TEMOPPOUIATBHBIX
y3JIOB Y B3DOCJBIX U UMEIOIINe JaHHble 00 ypOBHE
6osu o BAIII, mo BepOasbHON WM YHCJIOBOIN TIKa-
JIaM OII€HKH, a TaKXKe PYCCKOSI3bIUHbIe ITyOJUKAINHU,
OTpasKalolNe OTEYeCTBEHHbIE PEKOMEHIAINH W JIaH-
Hble PeaJbHON KJINHIUYECKOH MPAKTHKU.

KadectBO  mccieqoBaHUil  OIEHWBAJIOCh  CO-
raacHo mporokony Oxford Centre for Evidence-
based Medicine 2011 Levels of Evidence [15].
WccnenoBanusi, ocBemaloniie BOIPOCHl  TPOTHO-
cTHUecKnX  (PakTOpOB, [JIOTMOJTHUTEJIBLHO  OT[eHWBA-
auch npu momoru ajropurMa QUIPS (Quality In
Prognosis Studies tool) [16].

CBognas wuHboOpMaNus M0 KAXKIOMY BKJIIOYEH-
HOMY WCCJeJOBaHN0 (DUKCHPOBATACH B TAGJUIIBI
JaHHBIX. JTta WHOPMAIUsS BKJIOYATa B ce6sl OlleH-
Ky O00Jii, [OTIOJTHUTEJNbHOE WCIOJb30BAaHNE aHATh-
TeTUKOB, (PYHKI[MOHAJIbHBIE MCXOJbI M OCJIOKHEHUSI.
[Ipeamonaramoch, 4To TMOKA3aTeJn MOCTIEOTEPATHOH-
HOI 60JIN OIIEHUBAJIH B COCTOSIHUY MOKOSI, €CJIH NHOe
He YKa3aHO B MCCJETOBAHUM.

KosmuecTBeHHbBIIT MeTaaHAIN3 He MPOBOAWICS, T.K.
HE OKAa3aJI0Ch IOCTATOYHOTO YNCJIA OJHOPOIHDIX MCCIe-
JIOBaHMIl, HEO6XOAUMOTO [T IPOBEJEHNS aHAIN3A.

[locme mepBUYHOTO TOWCKA OBLIA  BBIJETEHDBI
464 mccaenoBanusi, 54 U3 KOTOPBIX ObLIA BKIIOYEHBI
B 00630p. CaMbIMU pPacHpOCTPAaHEHHBIMU TPUYNHA-
MU FICKJIIOYEHHs U3 UCCJIEN0BAHUS OBLIN CJIeYIOIIHe:
HEPAaHJIOMU3NPOBAHHOE HCCJIE/J0BAHNE, MOBTOPHOE WC-
cylefloBaHue, OTCyTCTBUE MHMOPManu 06 ypoBHe 60JH.
JlJ1 KayecTBEHHOTO aHAIN3a MCCIe0BaHNsS ObLIN pas-
JleJieHbl Ha TpU GOJIbIIME TPYIIBL: J0OIEPANOHHbIE
METOJIMKN TIPEIOTBPAIIEHNS W YMEHBIIEHUST GOJIEeBOTO
CHH/IDOMA, WHTPAOIEPAINOHHbIE METOIUKH U TI0CjIe-
oreparuoHHbIe OCOGEHHOCTH BEIEHUS MAI[HEHTOB.

Oco6ennoct 60J1€BOr0 CHHAPOMA
B aHOPEKTaJbHOH 00.1acTH

[TogBnenue 6oM CBA3aHO KaK C BO3JAEHCTBUEM
SH/IOTEHHBIX U 9K30T€HHBbIX (PAaKTOPOB HAa OKOHYAHUS
nepudepuyecKux HEPBOB, TaK M € MATOJOTHYECKIM
BO30OY:K/IEHIEM HEHPOHOB IEHTPATbHONI HEPBHOI CH-
crembr (ITHC). OupejiesieHHYIO POJb TaKKe UIPAIOT
ofIiee COCTOSTHUE YEJOBEKA U eT0 MCUXO0IMOITMOHAIb-
Hblil ctaryc. Hormuientopbl MOryT akTHBHPOBATHCS
Pa3JIMYHBIMU CTUMYJIAMU, K KOTOPBIM OTHOCSTCS Me-
XaHWYeCcKne B pe3yJibTaTe yKoJa WJIN Tope3a TKaHM,
XUMUYEeCKHe, OCYIIeCTBJsIeMble B pe3yJbTare BO3-
JIEHCTBUS MeIMaTOPOB BOCIAJNEHUS, U TEPMUYECKHE
B pe3yJbTare HarpeBaHWs WJN OXJaXK/eHUS TKAHMU.
Takum o6pasom, JT1060€ oTlepaTUBHOE BMENIATETHCTBO

BCET/Ia COMPOBOYKAAETCS OOJIEBBIM CHHPOMOM pas-
JINYHO¥ crerenu BbipaykeHHoCTH [17].

1. Joonepauuonnvie memoost npodpuraxmu-
KU U ymeHbvwleHUs NOCaeonepauuoniozo 6oe-
8020 cunOpoma

Boipakennoctb 60JI€eBOTO CUHIPOMA IOCJE OTlepa-
TUBHBIX BMENIATEJIbCTB HAa AHAJBHOM KaHajle U Iie-
puaHaJbHON O00JACTH 3aBUCUT OT HAJUYHS CliazMa
AHAJIBHOTO Cc(UHKTEpa W MyGOPEKTATbHBIX MBIIIII,
THIIA AHECTE3UN, CKOPOCTH 3aKUBJEHUST PAaHbl, XH-
PYPTUYECKOI TEXHUKW, TAKTUKH TPE-, HHTPa- U T0-
CJIEONEPAIMOHHOTO 00e300JMBaHNsI, XapaKTepa CTY-
Ja ¥ CyObeKTUBHOTO BOCIHPHUSATUS TMAIMEHTOM €ro
cocrosinust [18, 19]. B macrosiiee BpeMs I1eIeBbIM
ypoBHeM GOJTH, TIPH KOTOPOM 3HAYUMO HE CHUKAETCS
KAueCcTBO JKU3HU TIAIIMEHTA, MPUHSTO CUUTATh 3 U Me-
Hee Gayta o mkaae BAIIT [20].

Ha pootepaninoHHOM 3Tare /st YMEHbITEHWsT BbI-
PASKEHHOCTH TTOCJIEONEePAITMOHHOTO 00JIEBOTO CUHJIPO-
Ma BO3MOKHA MOAM(MUKAIMS Caeyonnx hakTopoB.

1. EsxenHeBHOe ymoTpe6JieHNEe PACTHTEIbHBIX BOJIO-
KOH WJIU JPYTuX A06aBOK, COOJIO/IEHUE TUEThl U HOP-
Masmsaims cryaa (3-it u 4-if tun mo Bpucrosabekoit
mKajne)  CrnocoOCTBYIOT — CHMZKEHMIO — BBIPAsKEHHO-
CTH CUMIITOMOB TeMOppoujaibHoii Gosesnu [1, 21].
KieruaTka 103BOJISIET YBEMYUTD MacCy, 06beM U MsIT-
KOCTb KaJjia 3a cyeT y/epKaHusl GOJbIIEr0 KOJUYecTBa
BO/IbI, TEM CAMbIM O0JIeryasi MPOXOJK/IeHIE U YMEHbINast
MeXaHUYeCKOe Pas/[pakKeHre MOBPEKIEHHON 00/acTi
(HampuMep, aHaJbHOW TPEIMHbI WM IIOCIEOIepalt-
oHHOM pamnbl). Taxske GBLIO MOKa3aHO, 9TO HOPMAJII3a-
IIUST CTYJIAa CHIZKAET PUCK TOCIEONEePAIHOHHBIX KPOBO-
TEYEHUI U CIIOCOOCTBYET YMEHBIIEHWIO BBIPAKEHHOCTH
CUMIITOMOB T€MOPPOUIATBHON GOIE3HN MO CPABHEHUIO
¢ rpynmoil mrame6o [22]. Ha ocHoBanum BbIlernepe-
YUCJIEHHOTO CUUTAETCSI, YTO HOPMAJIU3AINs CTyJa
U HazHaueHWe Pa3MATYAIONIUX CTYJ TIPENapaToB SB-
JISTIOTCST 00sI3aTe/IbHBIMU Ha JI0OTIEPAIIMOHHOM 3Tale
I Becex marmenTos [1, 6, 21].

2. TloaroroBka KHIEYHUKA C NPUMEHEHWEM CJia-
OUTENIbHBIX, a TaK)Ke MHpUueM aHTUOAKTEPUATbHBIX
npernapaToB He TOKa3aJql 3HAYNUTETbHBIX Pe3yJbTa-
TOB B YMEHBIIEHUU GOJU B TOCTEONEPAITMOHHOM IIe-
puoje [6, 23] (crenenn gokasarenbHocT A).

3. IlammeHTsl ¢ HapylHIeHWeM 3BaKyallmu CTyJa
Ha 50 % cusbHee omurymiaioT GOJb IOCJE Olepalii
[24, 25], 4To HY>XHO YIUTBIBATh IpU (GPOPMUPOBAHUN
CXEMbI TIOCJIEONEPAIIMOHHOTO 06e300NBaHMS.

4. Ilpemoneparmonnoe 006e360JUBaHIE  3AKJIIO-
yaeTcss B IPEAOTBPAIIEHUNM BO3HUKHOBEHUS GOJH
BO BpeMs ONepaIun U 3aTParuBaeT HECKOJIbKO TOUEK
BO3JIENCTBUST Bcero «O60JeBOro Kackajgar. K waumbo-
Jiee PacripoCTPAaHEHHBIM HEHAPKOTUYECKUM aHaJbre-
THKaM, YTHETaoumM nepudeprueckoe BOCIPUSTHE
6oau, orHocat HIIBC, TKC u aneTuicagniinioByio
KucaoTy. K HeHapKOTHYEeCKUM IperaparaM, yrHe-
TAIOMUM  TIEHTPAJbHYIO CEHCUTH3AINIO: KeTaMUH,
aretaMuHO(GEH W HEKOTOPble AHTUKOHBYJbCAHTDI
(B wactmoctn, raGamentun). IIpemomepanmonnoe
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UCIIOJIb30BAHKE [JaKe OJHOTO BH/A AHATbTETHKA CIIO-
COOCTBYET CHUIKEHUIO YPOBHS 00JU U MOTpeOJIeHus
HAPKOTHYEeCKNX 06e360/IMBAIOIINX [IPENapaToB IIocjae
BMemarenabcTBa [4, 13, 14, 26, 27]. B uccregoBannn
Van Backer et al. [4] npenonepanmnontoe 06e360.11-
panme (ameromunoden u raGaneHTHH) B COYETAHUH
C MHTPAOIEpPAIMOHHbIM BBEJEHUEM KeTaMUHA U JeK-
caMeTazoHa TOKa3ado CBOIO 3(M(HEKTUBHOCTb B OT-
HOIIEHNN yMEeHbIIeHusT GOJeBOTO CHHIPOMA TOJbHKO
B TeUeHNe TEePBBIX § YacoB mmocJie onepanuu. BaxkHo,
YTO HA MPOTSIKEHUH BCETO Iepuojia HabmoaeHus o6e-
ux Tpynn 6oJb He TpeBbimana 3 GamnoB mo BAIII.
[Ipenonepaiontoe o6e360/MBaHIE TaK)Ke TO3BOJIU-
JIO CTAaTUCTWYECKHW 3HAYNMO CHWBWTD YaCTOTY Ha3Ha-
YeHUsI ONMOUHBIX aHaJbreTnkoB. HasHaueHnune Tosb-
ko 60 MT KeToposia BHYTPUBEHHO B HauaJe Oreparimn
3HAYUTEJbHO YMEHDIIMJIO KOJIUYECTBO IAlUNEHTOB
C BBIPAKEHHBIM OGOJIEBOM CHH/POMOM, BO3HUKIIUM
B neub oneparuu [28]. V. Poylin u coastopnr [13]
nokazanu apdextnBHOocTh 1000 MT rabameHTHHA, Ha-
3HauaeMoro 3a 1 /ieHb O OIepaluy, B CHIKEHUU
6oJieBoro cuHpoMa Ha 1-it u 7-i geHb 1mocje BMela-
tenbcTBa. llpenomeparnonHoe HazHAueHUe aHAJIbre-
TUKOB MOKET OBITb MCIOJDb30BAHO JJISI YMEHBIIEHUS
BBIPAJKEHHOCTH IIOCJIEONEPAIIOHHOr0 60JIEBOTO CUH-
apoma (cremenn pokasarenproctun C).

Ha nmanuprii MOMEHT B yKa3aHHbBIX 6a3axX JaHHBIX
HeT MCCTAeJOBAHNH, W3yJaomux 3(OEHEeKTHBHOCTD
CHIKEHUST TIOCJIE0TIEPAIIIOHHOr0 60JIEBOT0 CHHIPOMA
kokcuGamu (cemexTuBHBIMI nHTHONTOpaMn 1[OT-2)
B paMKax /I0- M IOCJeOIepalnoHHoro 06e360/1mBa-
HUS B aHOpeKTasbHON xupyprum. Ilpm atom nme-
I0TCSI Pe3yJIbTaThl KPYIHBIX HCCJIEIOBAHUN, I€MOH-
CTPUPYIOMNX CPaBHUMBIHN ¢ HecesexkTnBHbIMI HIIBC
aHaJgbreTHyeckuii apQexT M MEHBIIyI0 YacTOTy OC-
JIOKHEHWH CO CTOPOHBI JKETYTOYHO-KUIIETHOTO TPaK-
Ta, AJIEPrUYeCKUX peakuuil M APYruX MOOGOUHBIX
JIefICTBUI MOC/Ie XUPYPrudecKnX BMemareabcTs [29].

2. Humpaonepauuonnas npoduaraxmura
60216020 cunopoma

B macrositiee BpeMst BbIGOpP BUA OIEPAINOHHOMN
aHecTe3Un B AHOPEKTAJbHOW XUPYPIUU JOCTATOY-
Ho mupok. OH BKJIIOYAET OOMIYIO, SMUILYPATHHYIO
aHecTe3nio, OJIOKAQMy HEPBOB U MECTHYIO HH(UJIb-
TPAIMOHHYIO aHecTe3no. DHOEKTUBHOCTD GJIOKAIBI
HEPBOB MIPOMEKHOCTHU JIJisi CHUXKEHUS MOCJIe0IepaIu-
OHHOTO 6OJIEBOTO CHHAPOMaA ObLIA TIPOIEMOHCTPUPO-
BaHa BO MHorux ucciaexosanugax [6, 30]. Buokaxa
nepudepnuecknx HepBoB (6I0Kaza CeJATUITHO-TIPS-
MOKHIIIEYHO! $IMKH, IIOJIOBOTO HEPBa, IepUaHasb-
Hast WHQUABTPAIIMOHHAS AHECTE3UsT) MOTYT OBITh
UCIIOIb30BAaHbl B KayecTBE OCHOBHOTO MeTOJa WH-
TPAOMEPANUNOHHOTO 06e300UBAHNS, ITH METOIUKN
UMEeIOT HU3KYI0 YaCTOTY OCJIOKHEHUIl, TeXHUYEeCKH
OPOCTBI M OGECIEeYNBAIOT COXPAHEHNE AHATBTE3UPY-
torero adpdexra 10 12 yacoB 1ocae BMeNaTeabCTBa.
N3 Bcex BO3MOKHBIX METOJOB OJOKaJbl mepude-
PUYECKUX HEPBOB HMEHHO O6JIOKAJa I0JIOBOTO He-
pBa mokasansa Gosapmryto addexTusHOCTh (CTENEHD

JoKasateabHocTH A). JIONOJIHUTENbHOE IIPUMEHEHNE
WHDBEKINI MECTHOTO aHECTeTHKA 3HAYUTETHHO CHU-
JkaeT 60JTb B TeueHue repBbiX 96 yacoB mocse BMe-
MIaTEeJbCTBA, & TaKKe CHIKAeT oO0Iee KOJUIeCTBO
notpebisieMbIx 00e300JUBAIOIIIX MpernapaTos [6].

[Ipn OTKPBITOI TEMOPPOUAIKTOMUN TOJTBKO C MPHU-
MeHeHWeM JIOKAJIbHOW OJIOKaabl HEPBOB 6e3 o0ieit
aHecTe3nn HAOGJIIOJATACh B3aWMOCBS3b € OOJIbIIEH
BBIPAKEHHOCTbIO GO Ccpa3y TMocje  Oleparui,
npu atoM Ha 8-if genb (p = 0,05) GoseBoil cUHAPOM
OBl 3HAYUTEJNbHO MeHbIne. [Ipu cpaBHeHWM 0O6IIEi
AHECTE3WN C TPeOTIePANMOHHON TIepuaHalbHON 6J10-
KaJION 3HaumMasi pasHUIla 10 WHTEHCUBHOCTH GOJIH
MesKIy TpyHIaMn oTcyTcTBoBasa [6].

[ToMuMO MeTUKaMEHTO3HOTO CHUKEeHUsI OOJu He-
06X0IMMO TakKe OOpaTUTh BHUMaHWE HA TEXHUKY
OTIepaTUBHOTO BMemaTesnbcTBa. [loBpexaenne 6oJIb-
MIero KOJMYeCcTBa TKAHW, 0COOEHHO ¢ GOJBIIIM KOJIH-
YeCTBOM HEPBHBIX OKOHYAHUIL, TIPUBEIET K YCUIECHUIO
oTeKa W BOCTIAJIEHUS M, COOTBETCTBEHHO, K 3HAUNTE/Ib-
HOIl MHTEHCUBHOCTH 6osin mocse onepanuu [31, 32]
[IpuMeneHre MaJOMHBA3WBHBIX TEXHOJOTHI TO3BO-
JISIeT CHU3UTD 00beM MOBPEKIEHHO! TKAaHWU, U4TO JAeT
JTAHHBIM METO/INKAM 3HAYUTEJbHOE MPEUMYIIECTBO.

[To pesyabTaTaM HEKOTOPBIX HCCIETOBaHUN 6O-
JIEBOW CHHIPOM TOCJe 3aKpbhIToil MeToamkm [
BBIpAKEH MeHee WHTEHCUBHO B TeUYeHUE TePBBIX
24 vacos. Ilo pesysbTaraM Apyrux HMCCJAETOBAHUN
3HAUYNMON Pas3HUIIBI B WHTEHCUBHOCTH GOJIN TOCJE
3akpbITOil U oTKpbITON ['D Her. Ho Gosiee BhicoKas
YacTOTa MOCJEOTEPANMOHHBIX OCJTOKHEHUH, B TOM
4yucJie U CBSI3aHHBIX ¢ 6OJbIO, BCe 3Ke HabIt01aeTcs
mocjae 3akpbiToil Metoauku [1, 6, 31] (crenenn mo-
KasaresbHOCTH B).

MuHUMHU3UPOBATD MOBPEXKAEHUST OT HAarpeBaHUs
NP UCTOJb30BAHUU  HIEKTPOUHCTPYMEHTOB MOJXK-
HO C TIOMOINbIO OUIIONSAPHBIX ycTpoiictB [31, 32].
[Ipu wmcmob30BaHNN yIBTPA3BYKOBOTO JHCCEKTOPA
MO0 CPABHEHUIO C 3JEKTPOKOATYJsIIeil 6OJIeBOi CHH-
JIPOM W YaCTOTA OCJOKHEHUN OBLIN HIDKE B TeUCHUE
MepBBIX 24 4YacoB M Ha 7-f JIeHb TOCJe OTepalui.
[Ipu wcmomb3oBaHWN OWIMOJISAPHON KOATYJISAIUUA WH-
TEHCUBHOCTB GOJM TakKKe Oblaa 3HAYUTEJSbHO HIDKE
[1, 6, 31] (crenenp goKazaTeTbHOCTH A).

WuTpaonepaionHoe BBITIOTHEHHE CHUHKTEPOTO-
MU JIEMOHCTPUPYET [OCTATOYHO MPOTUBOPEUNBbHIE
pesyabratel [33, 34]. Ilo pesymabratam D. Giuseppe
1 cOaBTOPOB [34], T/1e nCcnob30BaIach JO3UPOBAHHAS
C(hUHKTEPOTOMHUSI, TAKOW CIIOCOO CHIKEHWST HATPSI-
JKeHUS BHYTPEHHETO C(UHKTEpa MO3BOJSET YMEHb-
muTh 6ok ¢ 28,8 no 10,45 % Ge3 3HAUUMOrO yBeJIU-
4YeHUSI 4aCTOTbl WHKOHTWHEHIMH. [Ipu aToM MHOTHE
JIDyTHE WCCAEOBAHUS BCE JKe He PEKOMEHAYIOT WUC-
MOJIb30BaTh JAaHHy Metonuky [1, 6]. CpaBHUMBII
anasgbresupyomuit a¢pdexT MoxkeT ObIThb JTOCTUTHYT
Pl MeIMKAMEHTO3HOM pacciabieHnn cOUHKTEpa
[6]. Bomosnenne cpuHKTEPOTOMUU [ YMEHbIIE-
HUS GOJIEBOTO CUHAPOMAa HEe PEKOMEH[YeTCsS BBUIY
BBICOKOTO PUCKA OCJOKHEHUI.
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3. IHocaeonepauuonmvie  603MOXKXHOCMU
ymeHvuwenuss 601e6020 cunopoma

[lns nedenust 1ocseornepanmoHHol  6oJiu  TIpeji-
JIaraeTcsl  IOCTaTOYHO MHOTO TPOTOKOJIOB, BKJIIO-
YaIOIUX KaK MEIUKAMEHTO3HYIO, TaK U HeMeInKa-
MEHTO3HYI0 Tepanuio. K mocsenHeii MOKXHO OTHECTH
cuasiuMe BaHHOUYKH ¢ Tertoi Bogoit (40—42 rpamyca),
OHW, TPEITOJOKUTENbHO, MOTYT CIOCOGCTBOBATDH pe-
JIAKCAINN BHYTPEHHETO C(PUHKTEpPA M TaKUM 06pa3oM
CHUZKATh MHTEeHCUBHOCTDH Gouu [1].

OpuuMu u3 HamboJlee 4YacTo HazHayaeMbIX o00e-
360TMBAIOIINX TPETAPATOB SIBJASIOTCS HECTEPOUTHDBIE
nporusosocnanuteabusle cpeacrsa (HIIBC), ko-
TOpble O6JIAJAI0T JOCTATOYHO BHIPAKEHHBIM AHAJIb-
reaupytonuM addexkToMm U raske TpU OCTPOil GOJH
MO3BOJISTIOT CHU3UTH 03y OMUOWIHBIX aHAJBIETHKOB
Ha 18,3 % [8] Tak, mpumenenne HIIBC B xomOGuHa-
MU C TTapareTaMoJioM TO3BOJISIET CHU3UTD TOTPeOIs-
eMble J103bl 060WX TIPEnaparoB U JOCTUYD JIYUIIero
addexra [35].

Kopruxocreponapr (KC) cHmKaloT CHHTE3 BOC-
MAJUTENbHBIX MeINaTOPOB, TEM CAMBIM yMeHbIIas
oTeK, MH(MUIBTPAIINIO TKaHel W MHTUOUPYS JuJjiarta-
1o cocynoB. TakuM o6pasoM, JOKaIbHOE MpUMeHe-
HUE CPEJICTB, COJIEPIKAIINX TJIOKOKOPTUKOCTEPOU/IBI,
jpoctatouHo 3¢ deKTuBHO 1pu  6OJEBOM CUHPOME
[21]. Tlpumenenue womOunuaiuu KC u MeCcTHBIX
AQHECTETHKOB 3HAYMTETHHO CHIDKAET BBIPAKEHHOCTD
CHUMIITOMOB U IOBBIINIAET KAYeCTBO KU3HU MAIUEHTOB
(samemmenne sKccymanuu, OTeka, Ipoaundepannn,
KOHCTPUKIIMM COCYJOB, CHWKeHHWe O0Ju W 3yja).
Takske 35¢ddeKTuBHOCTD TNPUMEHEHUS OJIHOBPEMEH-
HO JIByX TperapaToB 3HAYUTENBHO BbIIIEe GJarojaps
MOTeHIMUpoBanuio Jeictsuii apyr apyra [21]. KC
NpuUMeHsIoT He OGojiee 2—4 Helenb, TaK KaK €eCTh
PUCK Pa3BUTHS OCTOXKHEHUN B BuAe aTpopuN KOXKH,
TeJIEAHTNOIKTA3UI, 3aMe/JIEHUsI 3aKUBJIEHUST PaHbI.
[IpuMeHeHMe OpPAJbHBIX KOPTUKOCTEPOUIOB TaKIKe
SABJISIETCS JOCTATOYHO 3 (HEKTUBHBIM METOIOM aHAJb-
re3uu pu 60JIU, BBI3BAHHOI BOCIaJleHUEM, 0COOEHHO
IpU HAJTWYWM TIpoTHBOINoKazannii k npuemy HIIBC
(6epemennocTs wan mepuog JdakTamun) [21].

[muuepun TpuHHTpaT (HUTPOrIUIEPHH) CIIOCOG-
CTBYeT yMEHbBINEHUIO Cclla3Ma BHYTpPeHHero cQuH-
KTepa, 4YTO BeJeT K CHIDKeHHIO GO W HampsiKe-
HUs, U croco6CTBYeT 3axkuBJjenuio paubl [1, 6, 19,
36—38]. Ilo paHHBIM HEKOTOPBIX WUCCJAENOBAHMIA,
3HaunMbIil a9 deKT gocTUraeTcs TOJAbKO HA 7-i TO-
cieoriepaltnonubiii genb [36]. Ho Bbicokast u go303a-
BHCHMAsT 4acTOTa TMOOOUHBIX 3(PPEKTOB, B 4aCTHOCTHU
rosoHass 6omb (10—50 % mnanmeHTOB), OTpPaHWYM-
BaloT ero wucnoJb3zoBanue [19, 36—38]. Ilpu arom
HUTPOTJIMIIEPUHOBAsT Masb II03BOJIIET CHHU3WUTh I10-
TpebJseMyio /103y HApKOTHYECKUX aHAJbIeTHKOB,
Ho yBeqmuuTh notpebiaenne HIIBC u mapareramosa
n3-3a TOSBJEHUST ToJ0oBHON Gosm [36]. s mpenort-
BpaIlleHusT JaHHOTO MOGO0YHOTO a3 deKTa MPUMEHSIOT
MHTPaaHaJbHOE BBeJleHNe HUTPOTJIUIEPUHOBON MasH,
KOTOpOEe 3HAYUTETHHO PEXKe BBI3BIBAET TOJOBHYIO
60JIb TI0 CPABHEHWIO C TIepUAaHATbHBIM HAHECEHUEM.

Jlist yeunenust anasibre3upyiomiero addekra HUTPO-
[IUIEPUHOBasl Ma3b [PUMEHSeTCsS B KOMOUHAIMN
¢ JUIOKAWHOM, YTO TAKKe MO3BOJISIET CHU3WUTD 03y
o6oux mpemapaTtoB [6]. Kom6unanus mectHOTO 2 %
sugokanta u 0,2 % wim 0,4 % HUTPOrJIMIIEPHHOBON
Ma3u peKoMeHjyeTcss mocae onepannu (crenenb ao-
KasaTeJIbHOCTH A).

MetpoHuazos crocob6eH MmoaaB/saTh GaKkTepuaib-
Hy10 (Jopy, a Takxke 06JaaeT UMMYHOMOYIUPYIO-
UM JIEUCTBUEM U CHIKET PUCK MOBPEXK/IEHNE KJIETOK
CBOGOIHBIMU PaJMKaJaMi KUCJIOPO/a, HO KOHKpET-
HbIIl MeXaHU3M B OTHOIIEHWH O0JIN /10 KOHIA He sICeH
[6, 39—41]. Ilpu stom sddertuBHOCTD HAGTIOLA-
eTCs TOJbKO TIPW MECTHOM IpPUMEHEHUU, B TO Bpe-
MsI Kak TepopajibHoe ocTaercs: Hea(h EKTHBHBIM.
MeTpoHua30J1 JOCTOBEPHO CHUIKAeT 00JIeBOU CHUH-
apom Ha 1, 2, 7 u 14-e cyTku, a Takyke BO BpeMs
nepBoro cryaa [1, 6, 42—44]. Taxxe oTmevaercs
3(hHEeKTUBHOCTD B CHATHU OTEKA M OBICTPOTO 3a’KUB-
snerns [24]. OgHako cTeleHb JOKa3aTeIbHOCTH OCTa-
ercst Huskoii (D).

DraBoHOULI OKA3BIBAIOT (HIEOOTOHMUECKOE JIeii-
CTBUE W WHTUOUPYIOT MPOAYKIINIO MEIMaTOPOB BOC-
naJeHus, TapasyieJbHO yJydmas JuMQaTndaecKuii
OTTOK, U SIBJISIIOTCSI G€30TACHBIMU [IJIs1 TIPUMEHEHWS
[1, 45—47]. OHE KOCTOBEPHO TO3BOJSAIOT YMEHDBITUTD
YaCTOTY KPOBOTEUEHWH B PaHHEM MOCJEOMEPAINOH-
HOM TIepHO/ie, a TaK)Ke yYMEHBITAIT BBIPAKEHHOCTD
TaKUX TOCJAEONEPAIMOHHBIX M3MEHEHUH, KaK OTeK
n 3ya [45—48]. Crooco6HOCTD hs1aBOHOMIOB K 00e-
300JIMBAHMIO OCTAETCSI II0J] COMHEHHEM, HO BCe Ke
[pUMeHeHNe HEHAPKOTUYECKNX aHAJbTEeTUKOB TOCJIE
6 nHs mocse omepanuy ObLIO HUSKE Y TIAIlMEeHTOB,
npuHUMaBImX daaBoHonasl [45]. [locTaTtouno gacTo
BCTpevaloTcs 106o4HbIe cUMITOMBI (rooBHas 6oJib,
cumnroMbl co ctoponsl JKKT) [1]. draBonongsr Mo-
ryT ObITb MCIOJb30BAHBI B PaMKaX MYyJIbTHMOIATb-
HOIl aHaJbre3uu IMocjae TeMOPPOUIKTOMUN B JIOTIOJI-
vennn k HIIBC (crenenp foKka3aTeIbHOCTH A).

[IpumeneHMe TUIOKAMHOBON Ma3u W JIPYTUX MeCT-
HBIX aHECTETHKOB MO3BOJISIET OBICTPO JAOCTUYD AHAJb-
reaupyforniero adgdekra. /[omyckaercs mMOBTOpHOE ee
NpUMeHeHne TIPU HeAOCTaToOuHON 3sdderTuBHOCTH,
4TO sIBJsieTCs1 0e30IacHBbIM, TaK KaK He MPUBOJUT
K 3HAUMUTETHHBIM M3MEHEHWSIM B KDOBU U He MMeEeT
CHUCTEMHOTO BJUsHUE Ha opranusm [21, 49].

JloxkanbHoe HpuMeHeHMe auaTHaseMa (CenexTHB-
HBII GJoKaTop KaJblimeBbIx KawamoB Il kmacca,
IPOM3BOJHOEe GEH30THA3EIMHA) He II0Ka3alo J0cCTa-
TOYHOI 3(DDEKTUBHOCTH B CHIDKEHUH OOJIN TTOCTE XU-
pyprudeckoro Bmernaresabcra [J0]. Ilo pesyabratam
myabtuiienTpoBoro PKU MectHOe Hanecenme Hude-
gunuHa (celeKTUBHDBI GJ0KaTOp KalbleBbIX Ka-
nHanoB Il Kmacca, MPOM3BOAHOE IWIHMIPOINMPHINHA)
¢ JINJIOKAaNHOM TIO3BOJISIET CHU3UTH 0OJIEBOIT CHHIPOM
Ha He3HauuTeJIbHOE BpeMs mmocie omepaunun (gepes
6 yacoB u Ha 7 zeHb nocte BMemaTenbersa p < 0,011
u p < 0,054 coorsercrBenno) [51].

[To pesymnbpraTam PKU ¢ yuactuem rpynimbi niaie6o
15 % Ma3b ¢ KOJEeCTHPAMUHOM TIPOJAEMOHCTPHUPOBAIA
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3HAUMMOE YMeHbBINEeHNE BBIPAKEHHOCTH (GOJEBOTO
CHHPOMA B MOKOe U mpH JAedeKarny mocjae OTKPbI-
Tol reMoppoupakrTomuu [52]. Mmerorcst Ttakke gaH-
Hble 00 3(PEKTUBHOCTH JOKAJBLHOTO HaHeCeHus Oa-
kiodeHa 5 % W aTopBacratMHa 2 Y% B OTHOIIEHUH
MOCJIEOTIEPAIIMOHHOTO 60JIEBOTO CHHIpPOMA TIOCTE Te-
MoppoupkToMun [53, 54]. OpgHako Ha OCHOBE 9TUX
JIAHHDBIX HeJb3sT OJHO3HAYHO YTBEPXKIAThb 06 addex-
TUBHOCTH YIOMSIHYTBIX TIPENapaTtoB, TaK KaK [aH-
HbIE CCJIEOBAHNS OBLIN MPOBEIEHBI Ha AOCTATOYHO
MaJIOYNCJEHHBIX TPYINaxX, a M0 pe3yJbTataM TOUC-
Ka B JOCTYHHBIX 0a3ax [JaHHBIX MOXOKHX CTareil
He ObLIO Hal/IeHo.

[Ipu BO3HUKHOBEHUU OCTPOTO GOJEBOTO IIPUCTY-
ma mocjie BMeIaTeqbcTBa Ha (oHe MyTbTHMOIATH-
HOW aHAJIbre3un [OMYCKAETCS WCIOJb30BAHUE Hap-
KOTHYECKUX aHAJIbIeTHKOB: HU3KHUE J[03bI OINON/I0B
MoryT ObITh mcmoab3oBanbl npu BAI mgo S 6annos,
npu cuabHoit 6omu (BAIIL Bbime 5) peKOMeHIOBaHbI
onmnonbl B 6oJiee BBICOKUX j03ax [6].

Takum o6pas3oM, AJsl JOCTHKEHUS TPHEMJIEMOTO
ypoBHSI 00Ji1 HEOOXOJIUMO TPUMEHSTh CTPATETHIO
MYJIbTUMOIANBHON AHAJbre3Un, KOTOpasi TO3BOJUT
BO3/leliCTBOBaTh Ha BCE MeXaHW3Mbl €€ IOABJIEHUS,
CHUBUTH JO3UPOBKY TIPUMEHSIEMbIX TPENapaToB U MU-
HUMU3UPOBATH IpUMeHeHue onuougos [1, 6, 53].

3akaoueHue

B mannoM o0630pe mupejicraBieHbl 0OGbEeKTUBHbBIE
nanibie 060 3PPEKTUBHOCTU TMPUMEHEHUST Pa3JIy-
HBIX METOJIOB, HAINPABJEHHBIX HA MWHUMHUIAIUIO
[OCJIEOTIEPAIHOHHOTO (OJIEBOTO CHHAPOMA Y MAIU-
€HTOB C BMEIIATEJbCTBAMU HA AHOPEKTATbHOU 06Jia-
ctu. MyJabTUMOJANBHBINA TTOAXO/ JOJIKEH BKJII0YATD
B ce6s MCIOTb30BaHNe METOANK KakK JJis MPoduIak-
TUKU BO3HUKHOBeHUsI 6OJIM HA [0- U WHTPAOIepaI-
OHHOM 3Tamnax, TaK U YMEHbIIEHUs B MOCJeOoNepalu-
OHHOM ITIepUO/IE.

YunrpiBast 6€30TMaCHOCTD 1 JI0Ka3aHHYIO0 3(QPeKTNB-
HOCTDb areraMuHo(deHa, PEKOMEH/IyeTCs ero MCHOJIb30-
BaTb B KayecTBe CTaHJAPTHON cXeMbl 006e300TMBAHNUS
HAIMEHTOB TI0C/Ie ONEePATUBHBIX BMEIIATEIbCTB B aAHO-
pexTanbHOI o6smacti. OHAKO, YIUTHIBAsI HEIOCTATOU-
Hy10 9 PEKTUBHOCTb y TIAIIMEHTOB C CHJIbHOI 6O0JIbIO,
11es1IecO06PA3HO COYETATh €ro C JAPYTUMH CHCTEMHBIMU
AHAJIbTETHKAMU, HAIPUMED W3 TPYIIbl HECTEPOH[I-
HBIX TIPOTUBOBOCHAIUTEJNLHBIX TpenaparoB, addek-
THBHOCTb KOTOPBIX Tak)Ke JoKazaHna. llpumenernne
OIMON/IOB [T TIOCJTE0TIEPAIIHOHHOTO 06300 IMBAHIIS
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OlneHKa COCTOAHNUSI TIAIHEHTa /10 OTepaIin
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4

Normalization of stool and sphincter pressure
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General anesthesia +/-

6JI0Ka/1a MOJOBOTO HepBa
pudendal nerve blockade
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4T0GBI 0GECIIEYNTH CBOEBPEMEHHOE
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Paracetamol + NSAIDs
(time-adjusted administration
for accurate postoperative anesthesia)
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During the operation Before the operation

Ha done cranpaprHOil cXeMbl aHAIbre3NH
Against the background of the standard
analgesia scheme

CunbHas 60J1b
Severe pain

¥

v

Open or closed hemorrhoidectomy
with electroagulation
of the hemorrhoid pedicle

Y

Hopmamizaius crya
JIoKaIbHO: KOPTHKOCTEPOM/IDI, HeHINIIIH,
HHUTPOTJINIEPUH B KOMGHHAINH
€ JIMIOKAHOM, METPOHNI/Ia30.1

Brbicokue 10351 OIMONI0B
High doses of opioids

ITapaneromon + HIIBC
Paracetamol + NSAIDs

Stool normalization
Locally: corticosteroids, nifedine,
nitroglycerin in combination

Ymepenasi 6oJib
Moderate pain

v

Huskue 103bI OMUOUIOB
Low-dose opioids

Ilocne onepamun

After the operation

CusbHast Goab: > 5 6awios 1o BAIIL
Ymepennast Gosb: 3—5 Gawios o BAIII  Moderte pain: 3—5 points according to VAS
CunaGas 6oab: < 3 Gasios mo BAIIT

with Tidocaine, metronidazole

Severe pain: 5 or more points according to VAS

Mild pain: 3 or leess points according to VAS

Puc. Kommiekcunast cxema MyJIbTHMO[[a]IbHOfI aHaJabre3nn Mpu aHOPEKTAaJbHbBIX BMEIIATEe/JIbCTBAX

Fig. A scheme of multimodal analgesia for anorectal interventions
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A Multimodal Approach to Analgesia
in Anorectal Surgery

Tatiana N. Garmanova'*, Daniil R. Markaryan!, Ekaterina A. Kazachenko!,
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Aim: Evaluation of methods for pain prevention and pain reduction after anorectal surgery at all stages of treatment
based on publications found in available databases.

Key points. Most anorectal diseases are benign and do not affect life expectancy, meanwhile about 40 % of the
population suffer from it. Mainly anorectal disorders affect middle-aged people reducing their life quality. At the
same time many articles aimed at studying only postoperative anesthesia. Two researchers independently searched
for articles published in Medline, Scopus, Cochrane, Web of Science, E-library databases using keywords. A total
of 54 publications were included. A multimodal approach should include the pain prevention during pre-, intra- and
postoperative periods. Acetaminophen is recommended for pain reduction according to the dosing protocols. Ac-
etaminophen combined with other systemic analgesics is advisable for patients with severe pain. The opioids use
is justified only for moderate-severe postoperative pain. Metronidazole and lidocaine with nitroglycerin ointment/
nifedipine/corticosteroids effectiveness has been proven for local postoperative anesthesia. Prophylactic use of an-
tibiotics and bowel preparation do not reduce postoperative pain. Stool softeners are recommended for reducing
postoperative pain severity. Additional local anesthesia such as nerve blockade or infiltration anesthesia is recom-
mended for all patients. Modern minimally invasive treatment methods of hemorrhoid are associated with less severe
postoperative pain.

Conclusion. The recommended scheme of multimodal anesthesia for patients after anorectal surgery is presented.
Further studies are needed to evaluate preoperative anesthesia effectiveness, the feasibility of the perioperative fla-
vonoids use, as well as comparisons of various minimally invasive treatment methods of anorectal diseases.
Keywords: anorectal surgery, hemorrhoidectomy, analgesics, surgery, pain syndrome, analgesia
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" MeauvumHckuii Hay4HO-ob6pa3soBartesibHbil LeHTp PrE0Y BO «MockoBCkuii rocyapCTBEHHbIA YHUBEPCUTET
umeHu M.B. JlomoHocoBa», Mocksa, Poccurickasi @epepauus

2 ®drA0Y BO «[llepBbii MOCKOBCKUIA roCcyAapCTBEHHbIM MeaNLIMHCKUI yHuBepcuteT umeHn U.M. CeyeHoBa»
(CeyveHoBckuii YHuBepcuteT) MuHucTepcTBa 3apaBooxpaHeHns Poccurickori Penepanmm, Mocksa, Poccurickas Penepadms

Llenb 0630pa: oueHka MeETOA0B NPOMUNAKTUKM U YMEHbLUEHMS BONEBOro CUHAPOMA MOCJIE ONEPATUBHOIO Jieye-
HUS1 aHOPEKTaNbHbIX 3260/1EBAHNIN HA BCEX aTanax Ne4eHNss Ha OCHOBE HAMAEHHbIX B AOCTYMNHbIX 6@3ax AaHHbIX My-
OAnKaLni.

OCHOBHbIE NMOoJIoXKeHUs. 3a60/1eBaHMS aHOPEKTaNbHOM 06/1acTV B GONBLUMHCTBE SBNSIOTCS 40O6POKAYECTBEHHbI-
MW 1 HE BIUSIIOT Ha MPOAOIXUTENBHOCTb XM3HW, MPY 9TOM UX PACNpPOCTPaHEHHOCTb B nonynsaumni gocturaet 40 %,
OHM B OCHOBHOM 3aTparvBatoT JIofel TpyaocnocobHOro Bo3pacTa, CHMXas KayecTBO X13Hu. [Npu aToM B nute-
paTtype B GOJIbLUMHCTBE C/y4YaeB YAENSeTCs BHUMaHWE TOMbKO NMocfieonepaumoHHoMy obe3bonnsaHuio. Hesasu-
CUMO ABYMS UccrnegoBatensmu 6bi1 NpoBeaeH novck craren B 6asax gaHHbix Medline, Scopus, Cochrane, Web
Of Science, E-library ¢ 2000 no 2021 r. no kn4YeBbIM cnosaM. Bcero B 063op 6610 0To6paHo 54 nybnmkaumu.
MynbTMOZanbHbIN MOAXOL AOKEH BKIIOYATh NPOMUIAKTUKY BOZHUKHOBEHUS 6ONN Kak Ha A0- WU MHTpaonepaum-
OHHbIX 3Tanax, Tak 1 B NocieonepauoHHOM nepuoge. AuetaMmHodeH PEKOMEHAYETCS NCMO0/Ib30BaTh B KAYECTBE
CTaHAapPTHOW Tepanun Npu nocsieonepaumoHHoM 60/1EBOM CUHAPOME, a A NALMEHTOB C CUbHOM 60sblo Lene-
Cco06pa3HO coYeTaTb €ro ¢ APYrMMu CUCTEMHBIMU aHanbretTukamu. NprYMeHeHe ONMOMA0B ONpPaBAaHO Mpu ymMe-
PEHHOW 1AM CUIbHOW NocneonepaumoHHor 6onu. MNMpenapatbl ¢ METPOHNAA30JI0M U IMA0KAMHOM B KOMOMHALMK
C HUTPOMMULLEPUHOBOW Ma3blo, KOPTUKOCTEPOMOAMU U HUPEANNUHOM NPOAEMOHCTPUPOBANN CBOIO 3bdEeKTUB-
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HOCTb B CHVXEHMM NOCNE0NepPaLMOHHOM 6011 NPU MECTHOM NpUMeHeHUN. MpodunakTMYeckoe NPUMEHEHNE aHTU-
OMOTUKOB 1 NpeaonepaLoHHas NoAroTOBKa KMLLEYHNKA HE BIMSIIOT HA NOCEeonepaLMoHHbI 60NEBO CUHAPOM
1 4aCTOTy MOC/IEONEePaLMOHHbIX OCIOXHEHWUI. MNpUMEHEHWE CPeacTB AN HOpMann3auuun cTyna PEKOMEHO0BaHO,
Tak Kak CHUXAeT YPOBEHb NocneonepaumoHHoli 6onu. JlononHuTensHoe MecTHoe 06e36onmBaHme B Buae 6noka-
Obl HEPBOB UM MHPUNBTPALIMOHHOM aHECTE3NN PEKOMEHO0BAHO BCEM naumeHTam. COBpeEMEHHbIE MUHUMANbHO
VHBa3VIBHbIE METOAbI IEYEHNS FEMOPPOS ACCOLMMPOBaHbI C MEHEE BbIPaXXEHHbLIM MOCIEONepPaUMOHHLIM 60NEBBLIM
CUHOPOMOM.

BakntoueHume. NpeacraBneHa KOMMIEKCHAs cXxemMa MyNbTUMOLAJIbHOW aHanbre3aumn st NaLMeHTOB Nocie aHopek-
TaslbHbIX BMELIaTenbeTB. JanbHenume nccnefoBaHs HE06XoAMMbl AJ151 OLLEHKM 3P DEKTUBHOCTU NMPeAonepaLyoH-
Horo 06e360/1MBaHus, LLeNecoobpasHOCTM NEPMONEPALMOHHOIO NPUMEHEHUS HIaBOHOWI0B, a TakXe CPaBHEHWI
PasNNYHbIX MUHUManbHO MHBa3UBHbLIX METOAMK JIEYEHUS aHOPEKTANIbHbIX 3a001EBaHNIA.

KnioueBbie cnoBa: aHopekTabHas XMPyprus, reMopponaskToMus, o6esdbonneaHue, 601eBO CUHAPOM, XUPYPri-
4yeckoe NeYeHne, aHanbreTukm

KoHdnukT MHTEepecoB: aBTopbl 3asBNSIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ans uutnposaHus: fapmanosa T.H., MapkapbsH [.P., KazayeHko E.A., JlykbsaHOB A.M., KagayeHko M.A., Aranos M.A. Mynstumopanb-
HbI1 Noaxon, K 06e360/IMBaHNIO B XUPYPrivM aHOpeKTanibHOM 06nacT. POCCUNCKM XypHan racTpo3HTEPOsSIOrun, renaTtosiorm, Koso-

npokTonorun. 2023;33(1):15-23. https://doi.org/10.22416/1382-4376-2023-33-1-15-23

Background

Speaking of the treatment of the benign ano-
rectal diseases in the modern world both patients
and coloproctologists are extremely interested in
“one-day surgery, outpatient surgery or surgery
without pain”. According to some reports, benign
anorectal diseases affect more than 50 % of the US
population over 50 years old, and 75 % of people
have experienced any symptoms of these diseases
at least once in their lives [1, 2]. Annually up
to 6.5 thousand operations for hemorrhoidal dis-
ease are performed in Russia [3]. Being the most
painful surgical intervention in anorectal surgery,
hemorrhoidectomy remains the most effective
and radical operation for hemorrhoidal disease.
Prolonged severe pain after surgery significant-
ly affects the patient’s dissatisfaction with the
treatment. A large number of studies have been
published describing the ways of reducing pain
syndrome after surgical treatment of hemor-
rhoidal disease. Postoperative pain control re-
mains problematic, 12 % of patients after ano-
rectal surgery suffer from severe pain during the
recovery period, and in 5 % of cases pain relief
can hardly be achieved. In these situations the
standard treatment regimen is unlikely to help
[4, 5]. Due to relevance of pain relief issues
the entire sections in international recommenda-
tions have appeared devoted to analgesia after
surgical treatment of hemorrhoidal disease [6,
7]. One of the main tasks of anesthesia in sur-
gery is to minimize the opioid consumption or
total opioid rejection, as opioid analgesics have
a large range of side effects, including stool re-
tention, nausea, vomiting, urinary retention
[6, 8]. Now there is a significant increase in
opioid consumption in the USA and patients
with chronic and acute postoperative pain,

dependent on the opioid analgesics. At the same
time, the mortality rate due to opioid overdos-
es is also increasing. [9—12]. The daily activity
and life quality of patients can also suffer sig-
nificantly [1, 13, 14].

The purpose of this literature review was a
critical assessment of existing methods of pain
prevention and pain reduction after hemorrhoid-
ectomy during preoperative, intraoperative and
postoperative periods, based on publications of
the last two decades and the development of
optimal analgesia scheme for treating pain after
anorectal surgery based on the management of
patients undergoing hemorrhoidectomy.

Materials and Methods

The search for publications in Russian and
English was carried out in the Medline, Scopus,
Skype, Web Of Science, E-library, Cochrane
Collaboration, EMBASE databases from 2000 to
2022 using the following keywords: ”anesthesia
in anorectal surgery”, ”pain syndrome”, “hem-
orrhoidectomy and pain syndrome”, ”procto-
logical diseases and anesthesia”, ”Analgesia for
Hemorrhoidectomy”, ”Preemptive Analgesia for
Hemorrhoidectomy”, ”pain management”, “pos-
themorrhoidectomy pain”, ”pain management in
proctology”, “anorectal surgery”, ”obstetric inju-
ry”, "postpartum complications”. The search was
not limited to randomized controlled trials (RCTs),
since some RCTs are not listed as randomized con-
trolled trials in the databases. The search was car-
ried out independently by two researchers. The
main limitations of the selected studies included
the small sample size and heterogeneity of the
study endpoints. The manual search for relevant
studies was also performed in the bibliographic
lists of previously selected articles.
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Randomized studies devoted to the evalua-
tion of various anesthesia methods during hem-
orrhoidectomy in adults and providing with
data on the pain level according to VAS, verbal
or numerical evaluation scale were included in
this review, as well as Russian-language recom-
mendations and data from real clinical practice.

The quality of the studies was assessed ac-
cording to the Oxford Centre for Evidence-based
Medicine 2011 Levels of Evidence protocol [15].
Studies describing issues of prognostic factors
were additionally evaluated using the QUIPS al-
gorithm (Quality In Prognosis Studies tool) [16].

Summary information of the included studies
was recorded in data tables. This information in-
cluded pain assessment, additional use of analge-
sics, functional outcomes and complications. We
assumed that the level of postoperative pain was
evaluated at rest, unless otherwise indicated in
the study.

A quantitative meta-analysis was not carried
out, because of the high heterogeneity of the studies.

After the initial search, 464 studies were iden-
tified, totally 54 were included in the review. The
most common reasons for exclusion were the fol-
lowing criteria: non-randomized study, repeated
study, lack of information about the level of pain.
For qualitative analysis, the studies were divid-
ed into three large groups: preoperative methods
of preventing and reducing pain, intraoperative
methods and postoperative features of patient
management.

Features of pain syndrome in the anorectal area

The appearance of pain is associated with both
the influence of endogenous and exogenous factors
on the endings of peripheral nerves as well as patho-
logical excitation of neurons in the central nervous
system (CNS). The general state of a person and
their psycho-emotional status also play a certain
role. Nociceptors can be activated by various stimuli,
including mechanical stimuli resulting from tissue
puncture or incision, chemical stimuli resulting from
the action of inflammatory mediators, and thermal
stimuli resulting from tissue heating or cooling. Thus,
any surgical intervention is always accompanied by a
varying degree of pain syndrome [17].

1. Preoperative methods of prevention
and reduction of postoperative pain syndrome

The intensity of pain after surgical interventions
in the anal canal and perianal area depends on the
spasm in the anal sphincter and puborectal muscles,
type of anesthesia, wound healing rate, surgical
technique, pre-, intra-, and postoperative pain man-
agement scheme, stool consistency, and subjective
perception of the patient’s condition [18, 19]. The
target level of pain, at which the patient’s quality of

life is unaffected, is currently considered to be 3 or
lower according to VAS scale [20].

During the preoperative stage, modifying the fol-
lowing factors may reduce the severity of postoper-
ative pain:

1) Daily intake of dietary fiber or other sup-
plements, adherence to a diet, and normalization
of stool consistency (Bristol stool scale types 3 and
4) can reduce the severity of hemorrhoidal disease
symptoms [1, 21]. Fiber increases the mass, volume,
and softness of stool by retaining more water, thus
facilitating passage and reducing mechanical irrita-
tion in the affected area (such as anal fissures or
postoperative wounds) [22]. It has also been shown
that normalizing stool consistency reduces the risk of
postoperative bleeding and helps to reduce the sever-
ity of hemorrhoidal disease symptoms compared to
the placebo group. Basing on these facts normalizing
stool consistency and prescribing stool softeners are
mandatory in the preoperative stage for all patients
[1, 6, 21];

2) Preoperative bowel preparation using laxa-
tives and the use of antibiotics did not show signif-
icant results in reducing pain in the postoperative
period (evidence level A) [6, 23];

3) Patients with impaired stool evacuation feel
50 % more pain after surgery [24, 25], which should
be taken into account when designing postoperative
pain management protocols;

4) Preoperative analgesia aims to prevent
pain during surgery and targets several points
in the “pain cascade”. The most commonly used
non-opioid analgesics that suppress peripheral
pain perception include NSAIDs, corticosteroids,
and aspirin. Non-opioid drugs that suppress cen-
tral sensitization include ketamine, acetaminophen,
and some anticonvulsants, such as gabapentin.
The preoperative use of even one type of analgesic
helps to reduce pain level and the consumption
of opioid analgesics after the intervention [4, 13,
14, 26, 27]. In a study by Van Backer et al. [4],
preoperative analgesia (acetaminophen and gab-
apentin) combined with intraoperative ketamine
and dexamethasone was found to be effective in
reducing pain for the first 8 hours after surgery.
Importantly, throughout the entire recovery pe-
riod, the pain in both groups did not exceed 3
points according to VAS. Preoperative analgesia
also significantly reduced the frequency of opioid
analgesic prescriptions. Administering only 60 mg
of intravenous ketorolac at the beginning of the
operation significantly reduced the number of pa-
tients with significant pain syndrome on the day
of the operation [28]. V. Poylin [13], along with
co-authors, demonstrated the effectiveness of 1000
mg of gabapentin administered 1 day before sur-
gery in reducing pain on days 1 and 7 after the in-
tervention. Preoperative analgesic administration
may be used to reduce the severity of postoperative
pain syndrome (evidence level C).
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There are no studies in the databases that exam-
ine the effectiveness of reducing postoperative pain
with coxibs (selective COX-2 inhibitors) in the con-
text of pre- and postoperative analgesia in anorectal
surgery. However, there are results from large stud-
ies demonstrating a comparable analgesic effect to
non-selective NSAIDs, as well as a lower incidence
of complications such as gastrointestinal reactions, al-
lergic reactions, and other side effects after surgical
interventions [29].

2.
drome

The choice of anesthesia in anorectal surgery is
quite wide. It includes general anesthesia, epidural
anesthesia, nerve blocks, and local infiltration anes-
thesia. The effectiveness of pudendal nerve block in
reducing postoperative pain has been demonstrated
in many studies. [6,30] Peripheral nerve blocks (sci-
atic nerve block, pudendal nerve block, perianal in-
filtration anesthesia) can be used as the main method
of intraoperative pain relief; these techniques have a
low frequency of complications, are technically sim-
ple, and provide analgesic effects for up to 12 hours
after surgery. Of all possible methods of peripher-
al nerve blocks, the pudendal nerve block showed
greater efficacy (Evidence A). Additional use of lo-
cal anesthetic injections significantly reduces pain
during the first 96 hours after surgery and reduces
the total amount of administered analgesics [6].

In open hemorrhoidectomy with only local nerve
block without general anesthesia, a correlation
was observed with greater pain immediately after
surgery, but on the 8th day (p = 0.05), the pain
was significantly less. Comparing general anesthe-
sia with preoperative perianal block, there was no
significant difference in pain intensity between the
groups [6].

In addition to the pharmacological reduction of
pain, attention should also be paid to the surgical
technique. Damage to a larger amount of tissue, es-
pecially with a large number of nerve endings, leads
to increased swelling and inflammation, and conse-
quently, to significant postoperative pain intensity
[31, 32]. The use of minimally invasive techniques
allows for a reduction in the amount of damaged
tissue, which gives these techniques a significant ad-
vantage.

According to some studies, pain syndrome after
closed hemorrhoidectomy is less intense during the
first 24 hours. However, according to other stud-
ies, there is no significant difference in pain inten-
sity between closed and open hemorrhoidectomy.
Nevertheless, a higher frequency of postoperative
complications, including those related to pain, is
observed after closed technique [1, 6, 31] (evidence
level B).

Intraoperative prevention of pain syn-

To minimize damage from heating when using
power tools, bipolar devices can be used [31, 32].
When using an ultrasonic dissector compared to
electrosurgery, pain syndrome and complication
frequency were lower during the first 24 hours
and at 7 days post-operation. When using bipolar
coagulation, pain intensity was also significantly
lower [1, 6, 31] (evidence level A).

The results of intraoperative sphincterotomy
are contradictory [33, 34]. D. Giuseppe et al [34]
found that a dosed sphincterotomy could reduce
pain from 28.8 % to 10.45 % without a signifi-
cant increase in incontinence frequency, but other
studies still do not recommend this technique [1,
6]. Comparable analgesic effect can be achieved
through medication-induced sphincter relaxation
[6]. Sphincterotomy to reduce pain syndrome is not
recommended due to the high risk of complications.

3. Postoperative possibilities of pain re-
duction

There are many protocols available for treating
postoperative pain, including both medication and
non-medication therapies. Sitting in warm water
(40—42 degrees Celsius) baths can be classified as
a non-medication therapy and is considered to pro-
mote relaxation of the internal sphincter, reducing
the intensity of pain [1].

One of the most commonly prescribed anal-
gesics are non-steroidal anti-inflammatory drugs
(NSAIDs), which have a significant analgesic ef-
fect, allowing for a reduction in opioid analgesic
doses by up to 18.3 % even with acute pain [8].
The combination of NSAIDs and paracetamol en-
ables the dosage of both drugs to be reduced and
provides a better effect [35].

Corticosteroids (CS) reduce the synthesis of
inflammatory mediators, reducing edema, tissue
infiltration, and inhibiting vascular dilatation.
Therefore, using locally products containing glu-
cocorticosteroids is effective in reducing pain [21].
A combination of CS and local anesthetics has
been shown to significantly reduce the severity of
symptoms and improve the quality of life for pa-
tients. Additionally, the effectiveness of the two
drugs used simultaneously is greater due to the
potentiation of their actions [21]. CS should not
be used for more than 2—4 weeks due to the risk
of complications such as skin atrophy, teleangi-
ectasia, and delayed wound healing. The use of
oral corticosteroids is also effective for pain relief
caused by inflammation, especially when there are
contraindications to the use of NSAIDs (pregnan-
cy or lactation) [21].

Glycerol trinitrate (nitroglycerin) helps reduce
spasm of the internal sphincter, leading to a re-
duction in pain and tension, and promotes wound
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healing [1, 6, 19, 36—38]. According to some stud-
ies, a significant effect is achieved only on the
7th day after surgery [36]. However, the high and
dose-dependent frequency of side effects, partic-
ularly headache (10—50 % of patients), limits its
use [19, 36—38]. Nitroglycerin ointment, however,
allows for a reduction in the dosage of narcotic
analgesics, but increased consumption of NSAIDs
and paracetamol due to the appearance of head-
aches [36]. To prevent this side effect, intraanal
nitroglycerin ointment application is used, which
significantly less frequently causes headaches
compared to perianal application. To enhance the
analgesic effect, nitroglycerin ointment is used in
combination with lidocaine, which also allows for
a reduction in the dose of both drugs [6]. The
combination of local 2 % lidocaine and 0.2 % or
0.4 % nitroglycerin ointment is recommended af-
ter surgery (level of evidence A).

Metronidazole is capable of suppressing bacte-
rial flora and also has immunomodulatory effects
and reduces the risk of cell damage by oxygen free
radicals, but the specific mechanism in relation to
pain is not fully understood [6, 39—41]. At the
same time, effectiveness is observed only with
local application, while oral administration
remains ineffective. Metronidazole significant-
ly reduces pain syndrome on the 1st, 2nd, 7th
and 14th days, as well as during the first bowel
movement [1, 6, 42—44]. Also noted is effective-
ness in reducing edema and rapid healing [24].
However, the level of evidence remains low (D).

Flavonoids have a phlebotonic effect and in-
hibit the production of inflammatory mediators,
while also improving lymphatic drainage, and are
safe for use [1, 45—47]. They significantly reduce
the frequency of bleeding in the early postop-
erative period, as well as reduce the severity of
postoperative changes such as edema and itching
[45—48]. The ability of flavonoids to provide pain
relief remains uncertain, but the use of non-nar-
cotic analgesics after 6 days post-surgery was
lower in patients taking flavonoids [45]. Side
effects are quite common (headache, gastrointes-
tinal symptoms). Flavonoids can be used as part
of multimodal analgesia after hemorrhoidectomy
in addition to NSAIDs (level of evidence A).

The use of lidocaine ointment and other lo-
cal anesthetics allows for rapid achievement of
an analgesic effect. Tts repeated application is
permissible in case of insufficient effectiveness,
which is safe since it does not lead to significant
changes in the blood and does not have a sys-
temic effect on the body [21, 49].

The local application of diltiazem (a selec-
tive blocker of class III calcium channels, a ben-
zothiazepine derivative) did not show sufficient

effectiveness in reducing pain after surgical inter-
vention [50]. According to the results of a mul-
ticenter randomized controlled trial, local appli-
cation of nifedipine (a selective blocker of class
II calcium channels, a dihydropyridine derivative)
with lidocaine allows for a reduction in pain syn-
drome for a short time after surgery (at 6 hours
and on day 7 after intervention p < 0.011 and p <
0.054, respectively) [51].

According to the results of a randomized con-
trolled trial with a placebo group, a 15 % oint-
ment with colestyramine demonstrated a signifi-
cant reduction in the severity of pain at rest and
during defecation after open hemorrhoidectomy
[52]. There is also data on the effectiveness of lo-
cal application of Baclofen 5 % and Atorvastatin
2 % for postoperative pain syndrome after hemor-
rhoidectomy [53, 54]. However, based on these
data, it cannot be unequivocally stated about the
effectiveness of the mentioned drugs since the re-
search data were conducted on groups that were
relatively small, and no similar articles were
found in the available databases.

In case of an acute pain attack after interven-
tion on the background of multimodal analgesia,
it is permissible to use narcotic analgesics: low
doses of opioids can be used for pain scores up to
5, and for severe pain (VAS above 5), opioids are
recommended in higher doses [6].

Thus, to achieve an acceptable level of pain, it
is necessary to apply a strategy of multimodal an-
algesia, which will allow to affect all mechanisms
of its occurrence, reduce the dosage of drugs used,
and minimize the use of opioids [1, 6, 55].

Conclusion

This review presents objective data on the
effectiveness of various methods aimed at mini-
mizing postoperative pain syndrome in patients
undergoing interventions in the anorectal area.
A multimodal approach should include the use of
techniques for preventing the emergence of pain
during pre- and intraoperative stages, as well as
reducing it in the postoperative period.

Given the safety and proven effectiveness of
acetaminophen, it is recommended to use it as the
standard pain relief scheme for patients after sur-
gical interventions in the anorectal area. However,
considering its insufficient effectiveness in patients
with severe pain, it is advisable to combine it with
other systemic analgesics, such as nonsteroidal an-
ti-inflammatory drugs, the effectiveness of which
has also been proven. The use of opioids for post-
operative pain relief is limited, including due to
the side effects they can cause. The use of strong
opioids is justified at the level of postoperative
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pain from moderate to severe (more than 5 points
on the VAS scale).

The effectiveness of metronidazole and lido-
caine with nitroglycerin ointment, corticoste-
roids, or nifedipine has been proven for local
postoperative pain relief. The prophylactic use
of antibiotics and preoperative bowel prepara-
tion does not reduce postoperative pain. The use
of stool normalizing agents is recommended as it
reduces the level of postoperative pain.

Additional local pain relief in the form of nerve
blocks or infiltration anesthesia is recommended
for all patients planning interventions in the ano-
rectal area. However, at present, the block of the
pudendal nerve is considered the most effective,
rather than perianal administration of anesthet-
ics. Despite positive results of studies comparing
liposomal bupivacaine with the regular form and
placebo, liposomal bupivacaine cannot yet be rec-
ommended for routine use due to the lack of com-
parison with recommended pain relief methods

and cost issues. Moreover, this type of anesthesia
is preferable to spinal anesthesia due to longer an-
algesia and fewer side effects.

The modern literature presents a large number
of publications on high-tech, minimally invasive
treatment of hemorrhoidal disease. Thus, open
hemorrhoidectomy with electrocoagulation of the
vascular pedicle gives a less pronounced pain syn-
drome after the operation compared to ligation of
the vascular pedicle, there is no convincing evi-
dence that closed hemorrhoidectomy is less pain-
ful than open hemorrhoidectomy.

Thus, the recommended comprehensive scheme
of multimodal anesthesia for patients after per-
forming operations in the anorectal area is pre-
sented on Pic. Further research is needed to assess
the effectiveness of preoperative pain relief, the
advisability of perioperative use of flavonoids, as
well as comparisons of different minimally inva-
sive methods for treating diseases of the anorectal
area.

Assessment of the patient’s condition before surgery
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Fig. A scheme of multimodal analgesia for anorectal interventions
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OCOo0eHHOCTH IIapaMeTPOB CYTOYHOU
pH-uMnepaHCOMETpUU U MAHOMETPUU ITUIIEBOAA
BBICOKOT'O Pa3pellleHUud y HAallUeHTOB

C IUIeBOAOM bappeTra Ha poHe nmpueMa
UHTUOUTOPOB IPOTOHHOU ITOMIIBI

N.B. Maes!, /I.C. bopauu'?3, E.B. bapkanosa'*, M.A. Oscensn!, 3.P. Banurosa?,
H.T. Kamammnukosa?, /I.H. Anapees!

" @IBOY BO «Mockosckuii 20cydapcmeennvlii MeOuKo-cmomamoiozuneckutl ynusepcumem umenu A. M. Eedokumosas
Munucmepcmea 30pasooxpanenus Poccuiickot Dedepayuu, Mockea, Poccutickas Dedepavust

2 IBY3 «Mockosckuil kaunuveckul nayuno-npakmuveckui uenmp umenu A.C. Jloeunosa /lenapmamenma 30pasooxpanenus
eopoda Mockevr>, Mockea, Poccutickas Dedeparus
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Dedepauu, Teepv, Poccutickas Dedepavust

Llenb nccnepoBaHuns: BbiSIBJIEHME NPEOVKTOPOB HEAOCTATOUYHOMN 3DDEKTUBHOCTN MHIMOUTOPOB MPOTOHHOW NMOM-
Mbl HA OCHOBAHUW OLEHKM pe3ysibTaToB 24-4acoBon pH-MMneaaHcoMeTpum U MaHOMEeTPUM NULLEeBoAa BbICOKOrO
paspelleHns y naumMeHToB ¢ nuesoaomM bappeTa.

Martepuanbl U metogbl. O6cnenoBaHbl 52 naumMeHTa ¢ rMCTONOrMYEeCKkU NOATBEePXAEHHbIM nuweBoaoM Bappe-
Ta, HaxoOsLWMXCS Ha Tepanuu MHrMbuTopamMm NPOTOHHOM NMomnbl. Bcem naumeHTam npoBOAMUCH CyToYHas pH-
MIMMNeaaHCOMETPUS U MaHOMETPUS MULLLEBOAA BbICOKOIO paspeLleHns.

PesynbraTthl. [10 gaHHbIM cyTOYHOM pH-MMnegaHcomMmeTpun 1-t0 rpynny coctaBuam 37 naumMeHToB, YO0BIETBOPU-
TeJIbHO OTBETUBLLMX HA aHTUCEKPETOPHYIO Tepanuio, 2-to0 rpynny — 15 nauneHToB, NPOAEMOHCTPUPOBABLLMX He-
[OCTaTO4HbIA OTBET Ha KNC/IOTOCYNPECCUBHYIO Tepanuto, 11 n3 KoTopbIX Npu 3TOM HE UMEeNU KIMHUYECKUX NPOo-
aBneHnin. Obuiee KONMYecTBO pedsItoKCOB B cpenHeM coctaBuio 55 B 1-14 rpynne n 106 Bo 2-11 rpynne. CpegHee
KOJIMYECTBO KNCbIX pediokcoB B 1-1i rpynne coctaBuio 5,68, y 60bHbIx 2-1 rpynnbl — 48,5. CpeHee Konnm4ecTBo
Hekucnblx pediokcoB Npeobnagasno y nauyeHToB 2-1 rpynmnbl U cOCTaBuIo B cpeaHeM 58, B 1-i rpynne nokasatesnb
B cpegHeM coctaBun 47. OueHka pe3ysibTaToB MaHOMETPUM NULLEBOOA BLICOKOrO pa3peLleHns nokasana, 4to Ha-
PYLLEHUS CO CTOPOHbI CTPYKTYPbI 1 DYHKLMN NULLEBOAHO-XENyA04YHOro nepexona Obinuv BeisiBeHbl y 21 naumeHTa
13 52. PaccTpoiicTBa MOTOPUKM FPYAHOr0 oTAena nuwesoaa 6uinm BbisiBneHbl y 31 naumenta na 52. Npu cpaBHEHUN
4aCTOTbl BCTPEYAEMOCTU ABUraTesibHbIX PACCTPOMCTB CO CTOPOHbI FPYAHOro oTAaena nuuesoaa B 1-in 1 2-i rpynnax
[OCTOBEPHbIX pas3nunymin He nonydyeHo. OgHako obHapy>xeHa A40CTOBepHO HoJiee yacTas perncrpauys HapyLleHni
CTPYKTYPbI U/Mnn GYHKLUN NULLEBOOHO-XENYA04YHOr0o Nepexoaa B rpynrne ¢ Heya0B/eTBOPUTENbHON 3 dEKTUBHO-
CTblO MIHTMOUTOPOB NPOTOHHOW MOMIbI.

3aknoueHue. Y psaa nauMeHToB ¢ nuweBoaomM Bappeta oTMevyaeTcs HeaocTaTouHbIM 9ddeKT KMCNoTocynpec-
CMBHOI Tepanum 1 npu 3ToOM acMMMTOMHOE TeyeHue 3abosieBaHns, YTO MOXET MOBbILLATb PUCK €ro Nporpeccu-
poBaHus. MpegnkTopamy HeAOCTaTOYHO YCMELLHOrO JIeYeHUs NauyeHToB ¢ nuleBoaomM bappeta MoryT SBAsiTbCS
Kak HeJoCTaTO4YHbI papmMakonornyeckmini apedekT caMmmx MHFIMOUTOPOB NPOTOHHOM MOMIMbI, Tak U PACCTPOCTBA
MOTOPHO-TOHNYECKOro xapakrtepa, obycnaBnmeatoLLmMe Hanmune HEKUCbIX Pe@ItOKCOB, CHUXEHME KITMPEHCca Nn-
eBoa, 4To, B CBOIO o4yepenb, MOXeT 00ycnaBnnBaTb COXpaHEHWE CUMNTOMOB NMaumeHTa u HebnaronpusiTHO BAK-
ATb HA COCTOSIHME CNM3UCTOM 0060104KM NMULLLEBOAA.

KnioueBble cnoBa: nuuiesos bappeta, cytouHas pH-nMmnegaHcomeTpusi, MaHOMETPUS BbICOKOIO pa3peLleHus
KoH®NUKT nHTepecoB: aBTOPbI 3as9BNSIOT 00 OTCYTCTBUM KOH(IMKTA UHTEPECOB.

Ana uutnposanus: Maes W.B., BopauH [.C., Bapkanosa E.B., OscensH M.A., Banutosa 3.P,, KanawHukosa H.I%, AHgpees [1.H. Pa3-
peLLeHns y naumMeHToB ¢ nueBoaom bappeTa Ha doHe nprema NHrMbUTOPOB MPOTOHHOM NOMIMbl. POCCUIACKII XXypHa raCTpOSHTEPO-
norun, renatonorum, kononpoktonorun, 2023;33(1):24-39. https://doi.org/10.22416/1382-4376-2023-33-1-24-39

Features of the Parameters of 24-Hours pH-Impedance and High-Resolution
Esophageal Manometry in Patients with Barrett's Esophagus on Proton Pump
Inhibitors
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Aim: to identify predictors of insufficient effectiveness of proton pump inhibitors based on the evaluation of the
results of 24-hour pH-impedance and high-resolution esophageal manometry in patients with Barrett's esophagus.
Materials and methods. 52 patients with histologically confirmed Barrett's esophagus who are on therapy with
proton pump inhibitors were examined. All patients underwent daily pH-impedance and high-resolution esophageal
manometry.

Results. According to daily pH-impedance, group 1 consisted of 37 patients who responded satisfactorily to antise-
cretory therapy, group 2 of 15 patients who demonstrated insufficient response to acid-suppressive therapy, 11 of
whom had no clinical manifestations. The total number of reflux averaged 55 in group 1 and 106 in group 2. The aver-
age number of acid reflux in group 1 was 5.68, in group 2 — 48.5. The average number of non-acid reflux prevailed in
patients of group 2 and averaged 58, in group 1 the indicator averaged 47. Evaluation of the results of high-resolution
esophageal manometry showed that violations of the structure and function of the esophago-gastric junction were
detected in 21 patients out of 52. Disorders of the motility of the thoracic esophagus were detected in 31 patients
out of 52. When comparing the frequency of motor disorders from the thoracic esophagus in groups 1 and 2, no
significant differences were obtained. However, significantly more frequent registration of violations of the structure
and/or function of the esophago-gastric junction was found in the group with unsatisfactory effectiveness of proton
pump inhibitors.

Conclusion. In a number of patients with Barrett's esophagus, there is an insufficient effect of acid-suppressive
therapy and at the same time an asymptomatic course of the disease, which may increase the risk of its progression.
Predictors of insufficiently successful treatment of patients with Barrett's esophagus may be both insufficient phar-
macological effect of proton pump inhibitors themselves, and motility disorders that cause the presence of non-acid
reflux, decreased esophageal clearance, which in turn may cause the patient's symptoms to persist and adversely
affect the condition of the esophageal mucosa.

Keywords: Barrett's esophagus, daily pH-impedance, high-resolution manometry
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Bseaeunue po 1,6 %, a oIHO M3 aMepPUKAHCKUX HCCJIeoBa-
Huii B mrare MwuHHecoTa mokasanao Haianuume [IB
B 8,5 % cuayuaeB y JuIl B Bo3pacrte crapiie 50 jer
[2]. YacrtoTa BbisiBAeHus [1b B cpepnem mo momy-
Jgsun Kosebiercss B npegenax 2,4—4,0 % [3, 4].
[Mpenpacnomaratomue dakropel pasputus 1B,
kak u npu ['DPB: Bospact 6Gomee 50 Jer, MyK-
CKOUl TI0JI, eBpOIleoujHasi paca, OKUPeHue, HaIu-
4ype JJUTEJIbHOT0, TO €CTh 5 JieT 1 6oJjiee, aHaMHe3a
I'9Pb, xypenme, a Takke OTATONIEHHBINH HacIel-

Cpeau 3a6osieBaHUil THINEBOJA, NPEJCTABISIO-
X co60if TeTepOoreHHyl TPYIIY HO30JO0THI, 0COo-
60e BHUMaHUE B IOCJeIHUE [IECATUTETHS YyeJser-
¢ rtactpoazodareasbHoil  pedaoKCHOW  60JIe3HN
(I'SPB). Unrepec k gaHHON mpobiaeMe 06yCIOBICH
He TOJIBKO TeHJeHIMeHl K PocTy 3a6071eBaeMOCTH,
XPOHMYECKUM XapaKTePOM TEUYEeHUs] M CHUMKEHUEM
KayecTBa JKU3HU MAIMEHTOB, HO U TOH POJIbIO, KO-

topyio TOPB wurpaer B pasButii TaKOro HPEAPA~ rpepyprii anamues B ornomenmn [ n AKIT [5—8].
KOBOTO cocTosinusi, Kak numeson Bappera (I1B). [Marmentsr ¢ [IB cocTaBisgoT rpymimy pucka pas-
HpI:I I1b MHOTOCJIOHHDLH IIOCKHI HEOPOrOBEBAIO-  pyryg  AKIT, KoTOpas XapaKTepH3YeTcst pOCTOM
[THIT SUUTEMNH B AUCTAMBHOM OTACIE MHUINEBONA  pvyaep BpISABICHMS W BBICOKOI JeTaabHOCTBIO [9].
SaMEINACTCs  CHCHHATMSUPOBAHHDBIM - JKENESUCTBIM — Corpacno gannbim M. Solaymani-Dodaran u coasr.,
DIHTE/INEM KHIIETHOTO THIA, UTO B KOHEYHOM CU€  pou yomrquy TOPB seposttiocts passutust AKIT ye-
T€ MOBBINIACT PHCK PA3BUTUS A/ICHOKAPIUHHOMBL - jyuypaeres B 1,7 pasa, a npi comyTersyiomeM [TB —
mesoaa (AKID). B 10,6 pasa [10]. BeposarHoctb exerogHoil 3jo0ka-

Pacnpocrpanentocts IIB 10CTOBEPHO HEUBBECT- o rpenmoii tpancdopmariu 10 AKIT y naruentos
Ha BBUJLY TOTO, YTO YACTh NAIMEHTOB, HE UMCIOIHUX ¢ [IF koneGuercs B mpeenax 0,5-2,1 % (10 ectb
AKTUBHOH CUMITOMATUKH, OCTAIOTCS HE JUArHOCTHU- ne metee 1 uz 200 Goapubix ¢ IIB B rox) [4]. Puck
posauHbiMu [1]. Tem He MeHee MpoBeeHHDBIE KPYII- passutist AKIT nipu [1B 3aBHCHT OT HaJmumst mc-
HDIE E€BPONEUCKUE MOy TANNOHHDBIC HCCACAOBANMA 1 ya cppyecknx maMenenuit causucroii o6omouxu [9,
AACMOHCTPUPYIOT pacnpoctpanentocts 115 or 1,3 11]. Tak, y mammenToB 6€3 AMCIJIA3UN JAHHBIN PUCK
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cocrasysier 0,3 coiyuas wHa 100 wesoBeko-yeT, pu Juc-
mwrasun Huskoll cremenu — 0,5 uHa 100 uesoBexo-ier,
TOrJla KAk IIpU JUCIIA3UU BBICOKOi cremeHun — 6,6
na 100 yenoBeko-ner [12]. BenencrBue pucka nporpec-
cupoBanud 1B o AKII kpaiiHe Ba)KHO CBOEBPEMEHHO
YCTAaHOBUTb AMArHo3 JaHHoro ocnoxuenusa [OPB.
[uarnoctuka IIB B mepBylo ouepenb OCHOBaHA
Ha JIAHHBIX 330(haroracTpoayo/IeHOCKOIIH, MO3BOJISIO-
el BbIaBUTDh sHAOCKonnYeckue npusHaku I1Ib u npu-
IEJTbHO TIPOM3BECTH  OUMOTICHIO  CJUBUCTON  000JOUKH

MMUIIEBO/IA C JaJIbHENIe THUCTOJOTMYECKON OIeHKOU
ToJTydeHHOTO Mateprasia. Ha ceromss cymecTByoT BbI-
COKOUYBCTBUTEJbHBIE HHIOCKOMIMYECKHE MeTobl (9H-
JTOCKOTIMST BBICOKOTO Pa3penieHusi, KOMOMHNPOBAHHAS
¢ y3KocnekTpasbHOll anjockonueir NBI, koudokamib-
Hasg Jla3epHas SHAOMUKPOCKOINHUSA), KOTOPBIE 3HAUM-
TEJIbHO IOBBIIIAIOT BO3MOXKHOCTb Au(depeHnpoBaTh
VUACTKM KHUIEYHOW MeTalIasni, JIUCIIACTUYeCKHe
U3MEHEHUS CIN3UCTON OOOJIOYKN THIIEBOJA, A TaKXKe
pannne npusHakn AKII [13—15] (puc. 1, 2).

Puc. 1. 93odaroracrpomyonenockonud. [TumeBon bBappera [16]: A — ocMoTp B 6eloM cBeTe C BBICOKUM paspe-
mennem (WLI HD). KM — kumeunas Meramiasus CIM3UCTOH 0G0JOYKM TMINEBOAAa U O — 3posur; B — ocMorp
B Y3KOCHEKTPaIbHOM pexkuMe Bbicokoro paspemienus (NBI HD). KM — kuuieunasi MeTaiiasusi CIU3UCTOH 060104~
KM TIMIIEBOfa 1 D — 5po3un; B — ocMoTp B y3KocnekrpaabHoM pexkuMe ¢ O6auskuM gokycom (NBI Dual Focus).
KM — xnmrednas MeTaruasusl CAN3UCTOH 060JOYKN THIIEBO/A

Fig. 1. Esophagogastroduodenoscopy. Barrett’s Esophagus [16]: A — inspection in white light with high resolution
(WII HD). IM — intestinal metaplasia of the esophageal mucosa and E — erosion; B — inspection in high-
resolution narrow-spectrum mode (NBI HD). IM — intestinal metaplasia of the esophageal mucosa and E —
erosion; B — inspection in narrow-spectral mode with close focus (NBI Dual Focus). IM — intestinal metaplasia

of the esophageal mucosa

Cor/JtacHO COBPEMEHHBIM POCCUHCKUM ¥ 3apyO0esk-
HbIM KJIMHUYECKUM peKoMeHjaiusaM, GasucHas Tepa-
mug I1b, xak u T'9PDB B mesoM, BKIOYAET MpHUeM WH-
ru6uTopoB npotonHoii nomusl (MIIII) oqun pas B A€HD
JUISE KOHTPOJISI CHMIITOMOB W 33KUBJIEHUST PedIrioKc-
a3oparura. Haznauenne UIIIT 2 pasa B jeHb peko-
MEH/IOBAHO TOJIbKO IpH HEeIDHEKTUBHOCTU KOHTPOJIS
cumrroMoB [18]. Heckosbko o6cepBallMOHHBIX HCCJIe-
JIOBAaHWI TPOJAEMOHCTPUPOBAJN, YTO HAJTMYUE CHUMIITO-
MoB 'OPD gaBisiercs cyniectBeHHbIM (PAKTOPOM PHCKA
pazsutusg AKII, KoTOpbIii Bo3pacraer ¢ yBeJUYeHU-
€M TIPOJIOJDKUTENTHHOCTH U TSKECTH CUMIITOMATHKU.
[Ipumenenune MIIII npepoTBpamniaeT HEOMIACTUYECKYIO
nporpeccuto y manuentoB ¢ I[IB, dro gaer Bo3MOXK-
HOCTb paccCMaTpUBaTh MX B KauecTBE XUMHOIPO(PUIAK-
Tuueckux cpezacts [3, 19, 20].

Meraananmms, TPOBEAEHHLIN ¢ BRaoYeHWeM 2813
mnaienToB ¢ IIB, 317 nmamuenros ¢ AKII wau ¢ I1b
C BBICOKOW CTermeHbio Juciiasuu, 84,4 % 13 KOTOPBIX
nosyvasu WIIIT, nokasan, yro npuem WIIIT wa 71 %
cumkan puck passutusg AKII mam BbICOKOI cremeHU

aucnnasun y 6onpnbix ¢ 1B (OII 0,29; 95 % JIU
0,12—0,79) [21].

Hepasuuit Meraananus Y. Chen u coast. (2021),
[POBE/IEHHBIN HA OCHOBAHUU pe3yJibTatoB 12 uccieno-
Banuii (n = 155 769), Takske nokaza, uto npuem WIITI
namentamu ¢ [IB BegeT k 3HaUNTENTBHOMY CHIDKEHUIO
pUCKa PA3BUTHSI Y HUX JHCIJIA3MHM BBICOKOW CTETleHn
n AKII (OIII 0,47, 95 % 111 0,32—0,71) [22].

Opnako Bonpoc o posu WIIIT B pexykimm pucka
Pa3BUTHST HEOIUTACTUYECKUX M3MEHEHWi ocTaercst 06-
cyskpaempiM.  Tak, Meraanasms 9 o06cepBaIlMOHHBIX
uccnegoBannii (5 KOrOPTHBIX U 4 MCCIENOBAHUS «CIIy-
yail — KOHTPOJb»), BKJIIOYABHIMII 5712 mHanueHToB
c 1Ib, mokasan, yro npuem UIIII He oxasbiBaeT Bing-
Hust Ha puck passutusg AKII n/wmm aucriasum BbIco-
Koii crenenn y nmanuenrtos ¢ 115 (OIII 0,43, 95 % AU
0,17—1,08). AHanM3 COOTHOINEHUS TUTEIHLHOCTH WC-
nosab3oBatust VIIII un orBera He BbIABUJ 3HAYNUTEIbHOI
teHeHmu K 3anure ot AKII nim quciiasun BbICOKOM
crerienu: 1puem WIIIT >2—3 ner vs. <2—3 mer: OII
0,91 (95 % AN 0,25—3,31) vs. 0,91 (0,40—2,07) [23].
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Puc. 2. Tucronornueckue TUIbI MeTaILIa3uPOBAHHON LMINHAPOKIETOYHON (3Kene3ncToi) cau3ucToil 060I0UKK UC-
TaJgbHOTO OT/Aena muieBona [17]: A — kapamanbHoro; b — kapamanbHOTO KucJoTompoAynupyomero; B — dyn-
nasbHoro TunoB u I — kunieynas Meramviazus. OKpacka TeMaTOKCHJIMHOM u 303uHoM, A — x60, B, B — x120,

I — x200

Fig. 2. Histological types of metaplastic cylindrical cell (glandular) mucosa of the distal esophagus [17]: A —
cardiac, b — cardiac acid—producing, B — fundal types and I' — intestinal metaplasia. Staining with hematoxylin

and eosin, A — x60, B, B — x120, ' — %200

Kpome Ttoro, Takike OTJMYAIOTCS MOJXO/IbI, TpPeJ-
JlaraeMble MeK/IyHapOZHBIMI PEKOMEH/AINsIMU, K Be-
JIEHUIO TIAIMEHTOB, KOTOPBIX HE OECIOKOSIT CUMIITOMBI
9PB u Ges UIIIIL. Toabko AMepuKaHCKasi KOJIIETHs
racTPOIHTEPOJIOTOB PEKOMEH/IYET PYTHMHHOE HCIOJIb30-
Banue WIIII y GeccuMmTOMHBIX TIAIMEHTOB, B TO Bpe-
MsI Kak JIpyTue raii/iylaiiHbl PeKOMEH/YIOT Ha3HaYeHue
WIIIT toabko pist koutposs cuminromo ['OPB [18].

Benenne mnarmentoB ¢ IIB TpeGyer mepconannsu-
POBAHHOTO TEPANeBTUYECKOTO MO/X0/a, OCHOBAHHOTO
HE TOJIBKO HA JIMHAMWYECKOW OIleHKe KJIWHUYECKUX,

9HJIOCKOIMYECKUX M THCTOJIOTMUECKUX  JIaHHBIX,
HO 1 Ha HpI/IMeHeHI/II/I COBpeMeHHbIX q)yHK]_II/IOHaJIbeIX
JIMATHOCTUYECKUX METOJIOB, ITO3BOJISIONINX OIIEHUTD
1eJbIil pgaa maToreHeTmdeckux acmekTtoB [IB, Takmx,
Kak cyTrouHas pH-uMrezancomMerpusi m MaHOMETPHS
[UIEBO/Ia BbICOKOTO paspeliienust [24—27]. U necmo-
TPSI HA TO YTO B HACTOsIIee BPeMsI HET PeKOMeHIaIuii
(6] pyTI/IHHOM "X UCIOJb30BaHNUM, OHU 3aHUMAIOT 3HAYU-
MOe MeCTO B ILJIaHe BejeHus naruenTon ¢ I1B.
[Tatorenernyeckyio ocuosy I'OPbB mnpencrasis-
10T TacTpoa3odareasbHble pedIIOKChl, W HE TOJbKO
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KHCJIble, HO M HeKHc/ble. VI3BecTHO, 4TO B GOJIBIINH-
CTBe 3a0POCOB COEPIKIMOTO JKETYKA B MUIIEBO TIPU-
CYTCTBYIOT ¥ KHCJDbIH, U 1yOJeHATbHbII KOMIIOHEHTHI,
a JKeTYHBIN pedJIioKC MOXKET WIPaTh CHHEPTHYECKYIO
POJIb B MOBPEKIAIONIEM JEHCTBUE HA CJIU3UCTYIO 060-
mouky mmmeBoga. Cyrounas pH-nMmemancomerpus
Ipe/ICTaBsieT co60i KOMOMHANMIO TpaauioHHoi pH-
METPHH, KOTOpasi PErHCTPUPYET KUCITbie PedIIIOKChI
no snusogaM pH < 4, u umnegaHcoMeTpun, MO3BOJIAIO-
TIell BBISBJISATDH 3a0POCHI TI0 MX (PU3UIECKUM CBOIICTBAM
(kuzKne, TasoBble, CMELIAHHbIE) BHE 3aBUCUMOCTH
ot snavenmit pH (B ToMm unce npu pH > 4).

B mnacrosmee Bpems pH-uMnemancomerpusi sB-
JIIeTCST «30JI0TBIM CTaHAapToM» amarHocTnkn [IPDB,
0COGEHHO B OTCYTCTBUE YOeIUTEeNbHBIX JHIOCKOIIIYe-
ckux gaHabix [28, 29]. Kpome toro, ¢ momoribio pH-
UMIIEIAHCOMETPUN MOKHO OIIEHUTb HaJau4ie WJIN OT-
CYTCTBHE CBS3W WMEIONUXCS Y TalueHTa CUMITTOMOB
¢ pediokcaMu, a TakKe TPOaHATM3UPOBaTh IPdeK-
TUBHOCTb AHTHUCEKPETOPHOI Tepanuu, 4To OCOOEHHO
3HaynMo s marentoB ¢ IIB. Ilpu atoMm, kak u3-
BecTHO, orerka adgdexra I weobxomnma B ciyda-
X, KOTJIa He yJaercs Kynuposarh cummnroMmbl [OPB.
Opmnako y 40—45 % MAIMEHTOB TUIMYHBIE KATOOBI MO-
I'yT OTCYTCTBOBATb BCJIEACTBHE THIIOYYBCTBUTEIbHOCTH
nuieBoga K peduriokcaM. TaknM o6pasoM, KJIMHIYE-
CKM He BCerJla MOKHO cyZuTh 00 apperTnBHOCTH Tepa-
mim UIIII, mosToMy BcTaeT Bompoc 0 HEOOXOIIMOCTH
BBITIOJIHEHUS CYTOYHOTO MCCIEAOBAHUA M GECCUMIITOM-
HBIM TAI[MeHTaM i OObEeKTUBHON OIEHKH a/[eKBATHO-
ctu kucsorocynpeccun [4, 30, 31].

CrouT OTMETUTb, YTO PE3YJIHTATHI KIUHUYECKUX HC-
CJIeJIOBaHMI, IMPOBEIECHHBIX K HACTOSAILIEMY BpEMEHH,
YVKa3bIBAIOT HA BAJKHOCTH HE TOJBKO 3230(pareanbHOI
aruanduUKaIy, HoO 1 MOTOPHBIX PAcCTPOHCTB B reHese
IIb u ero nocaenytomieit Tpanchopmarm B AKIIT [32,
33]. CoriacHO OTe4YeCTBEHHBIM M MEXK/IYHAPOHBIM
peKOMeHanusaM, TTaH 006CAeIOBAaHUS TMalMeHTOB
¢ I'OPbB Bkiouaer nposejieHre MaHOMETPHUU TTHIIE-
Boza [3, 34, 35].

ManomeTpudeckoe ucc/ie/[oBaHue He SIBJSETCS Ipsi-
MbIM MeTozoM aumarHoctuku I'OPD, ommako maer 1en-
HYI0 MH(OPMAIUIO O COCTOSTHMM MOTOPUKHU IIHIIEBO/A
n ero cPUHKTEPHOTO ammapata. B mepByio odepenb
MaHOMETpHUS MHUIIEBOJAa BBICOKOTO Pa3pelleHus CTaHO-
BUTCS aKTyaslbHOU 1pu pedpakrtepHoM teuernn ['IPDB,
korpa tepanust UIIIT He gaer pocratounoro adpdexra
WM BOBce OKasbiBaercs: HeaddexrtuBHO. [Ipn mepcu-
crupyiomux cumnromax ['OPbB manomerpust 1mo3BoJisi-
eT BBISBJSATH PA3JNYHDIE [IBUTATEJbHBIE PACCTPOHCTBA
MUIEBO/IA, & TaKKe HapyIleHHsl CTPYKTYPbI U/ W
(QYHKIMY TUIIEBOHO-KETYIOYHOTO Tiepexoia — He-
3 (EKTUBHOCTD MOTOPUKU IIUIIEBOJA, OTCYTCTBHE
MEepUCTATBTUKH, CHIDKEHWE TOHyCa HIDKHETO THIIe-
Bognoro chunkrepa (HIIC), Hajmmume rpboKE IHILE-
soanoro oreperus anadparmur (FTIO/]). Taxxe Ma-
HOMETPMYECKUI MeTOoJ| MO3BOJIIET HCKJII0YATh Jpyrue
3a00JIeBaHUS TIUTIEBO/IA, COMPOBOK/IAIONTIECS CXOXKeH
¢ TOPB cumuromarukoii (s03uHodUIBHBIH 330harur,
axajlasus, JUCTAJTbHBIN 530¢harocmasM), M TOMOTaeT

B /IMHAMUYecKOll olleHKe a(eKTUBHOCTH Tepaiy, Ha-
MIPABJIEHHON Ha KOPPEKITHIO MOTOPHBIX HapytieHuii [26].

Oco6oe 3HaUeHNE MAHOMETPUS THIIEBO/A TTPHOOPE-
TaeT B CAydae penreHus: Bonpoca 06 aHTHPedIIOKCHOM
XUPYyprudeckoM Jjiedenun mamueHtoB ¢ ['OPB [2, 24,
26]. B atom cayvae meron mosBosisger auddeperinpo-
Batb ['OPD 1 cxoanble 0 KIMHIYECKUM [TPOSIBJICHUAM
paccTpoiicTBa MOTOPUKH, a TaKKe OIEHUTH /[BUTATEJD-
HYIO (DYHKIIMIO IMIIEBO/A, B TOM YHCJIE Pe3epB COKpa-
TUTEIBHON CHOCOGHOCTH MUIIEBO/IA, € UCTIOJb30BAHIEM
(DyHKI[OHAIBHBIX TECTOB, YTO HEOOXOMMO IPHU OIEeH-
Ke PUCKOB XMPYPrHYeCKOTO BMEIIATETbCTBA U BBIGOPA
TOTO WJIN MHOTO XUPYPruyeckoro meroja [36].

B na6opatopun (hyHKIIMOHATBHBIX METOJIOB HCCJIe-
noBanust B racrpoanTeposiornn @I'BOY BO «MITMCY
uM. A.U. EBnokumoBa» Munsapasa Poccunt GbLTO BbBI-
HOJTHEHO HCCJe/JOBaHUe 0 M3YyYeHUIO I1apaMeTpoB Cy-
TouHOi pH-mMIIeaHCOMETPUN I MAHOMETPHH ITHUIIEBO-
Jla BBICOKOTO paspelienus y nanuentos ¢ IIb na done
npreMa aHTHCEKPETOPHBIX mpenaparoB. llepBbrii stan
uccsefioBanus 6o ony6smkosan B 2021 roay [27].

Iless wccienoBannsi — BbISIBJIEHUE TIPEIHKTOPOB
Hepocrarounoit adpdextunoctn WMIII y marnumenToB
¢ IIb, ocnoBanHOe Ha pe3yJbTaTaX M3y4YeHUs Mapame-
TPOB CyTO4HOW pH-mMmemancoMeTpun m MaHOMETPUN
IHIIEBO/IA BBICOKOTO Pa3pelleHus.

MaTepI/IaJIbI Hn METO/AbI

Jusaiin ucc.iejoBanus

[IpocrieKTUBHOE  O/IHOILIEHTPOBOE  MCCJEJI0BaHUE
Ha (hoHe MeIMKaMEeHTO3HON MHTEPBEHIIUN.

B wuccnemoBaHWM  yyacTBOBAJIM MAIUEHTHI  MYJK-
CKOTO TUIN KEHCKOTO TI0a B Bo3dpacTe oT 27 10 72 et
C TUCTOJIOTMYECKH BepPU(PUITMPOBAHHON KHUIIEYHOW Me-
Talyia3ueil, MPUHUMAIOIIME B KavyecTBe Oa3WCHON Tepa-
muu WUTIIT Ha nporszkennn ot 3-X MecsieB a0 1,5 roaa.
IIporszxkennocts cermenta 11D, cormacno sHmOCKOTITYE-
CKMM JIaHHBIM, TipeBbimaia 1 cM. [lanmenTsr ¢ auciiasu-
ell pa3JIMIHON CTeTleHN He BKJIIOYANCH B WCCJIETOBAHIIE.

¥YcaoBus nposeneHust

UccnenoBanne 1mpoBoamioch Ha 6Gase  J1a6o-
paropun  (PYHKIIMOHAJBHBIX METOJ0B  UCCJe0Ba-
Hus B ractposHTeposiormn DI'BOY BO «MI'MCY
uM. A.U. EBpoxkumoBay Munsapaa Poccun B oT-
JIEJIEHHH TaCTPOIHTEPOJIOTUN M TAJIHMATUBHONW Tepa-
nmun YY3 «llenrpanbuas kiauHMueckass OGOJTbHUIA
«PKI-Memuuuna» (pamee — HY3 KB Ne 2
uM. H.A. Cemamko OAO «PK/Il») u B ITBY3 MKHIL
umenn A.C. Jlorunosa /I3M.

Omnucanne MEUMIIMHCKOIro BMelarTeJbCTBa

Bceemu marmentamu Obuia mojnucaHa ¢dopMma WH-
(popMupoBaHHOTO cOTTacusi Ha MPOBEJEHHUE CYTOU-
Hoil pH-uMIejancoMeTprt 1 MaHOMETPHUM THIIEBO/IA
BBICOKOTO paspetneHus. [l BBINOJTHEHUS CYTOYHOMN
pH-uMneancomMeTpun MCroib30Basicst aMOyaaTOPHbIi
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pH-pekopmep Ohmega (Medical Measurement
Systems, Huzgepmanapr) u ogropasosbie pH-ummnearc
KaTeTepbl [JIST B3POCJBIX ¢ 6 KaHAJTaMHU WMIIEaHCa
n 2 pH-xamamamun (MMS-6Z2P-A02), oguH u3 KOTO-
PBIX TIO3UITMOHUPOBAJICS B SKETYIKE, BTOPOIl HA 5 €M
Boimre HITC. ManomeTrpust nuieBo/ia BBICOKOTO pas-
peleHnst TPOBOAMIACH € TOMOIIBIO TBEPIOTENBHOTO
36-KaHaAJBHOTO KaTeTepa, a TMOJy4YeHHbIe JaHHbIe aHa-
JIN3UPOBAJIICDH C UCTIOJIb30BAHUEM CIEINATN3TPOBAHHO-
ro mporpammuoro obecreuennsi Medical Measurement
Systems (Huzepsanzapr). MaHOMETPUUECKOE HCCIEL0-
BaHWUe TTPOBOINIOCH Ha (hOHE NCKJIIOUEHNUS TTPETapaTos,
CTIOCOGHBIX OKa3bIBATh BJUSHUE HA MOTOPUKY IHIIe-
Bozia. Vcmosib3oBasach CTaHAApTHAS METOJMKA TPOBe-
nennst Manomerpun ¢ 10-10 TJIOTKAMM BOJBI 110 5 MJI
B TIOJIOKEHUN TIAITMEHTA JIeXKa Ha CIIHE.

OcHOBHOM HCXO0/ HCCJIeIOBaHUS

Nayvamch oco6eHHOCTN alUINPUKAIAN U MOTO-
pukHu nmmieBoja y narmenToB ¢ 1IB na done npuema
WIIIIL. B ¢puHambHOM aHAIM3e MAIMEHTh! OBLIN TO/Ipas-
JIeIeHbl Ha 2 TPYIIBI B 3aBUCUMOCTH OT addeKrTa aHTu-
CEKPEeTOPHOI Tepaluu, OlpeesseMoro Kak 110 KJIMHU-
YeCKUM JlaHHBbIM, TaK M 110 TPoIeHTy BpeMenn ¢ pH <
4 B MUIIEBO/JIE 32 CYTKU.

MeTtoapl perucTpanuud UCXOA0B

CorlacHO 1€/ UCCJIEeIOBAaHUsI B TMPEACTaBIECHHBIX
TpyIIax MalueHTOB CPABHUTEIBHO OIEHUBAICH TaKue
nokasatesi cyTouHoit pH-umneancomerpun, Kak mpo-
1eHT BpeMenn ¢ pH < 4 B mmmieBosie 3a cyTKH, obIee
KOJIMYECTBO PeIIIOKCOB, a TaKKe OT/EJIbHO YHCJIO0 KUC-
abix (¢ pH < 4) n nexncawrx (¢ pH > 4) pedmoxcos.

OxnuM U3 OCHOBHBIX TOKaszarestell pH-ummeman-
COMeTpUH SBJIsieTcs porieHT BpeMenn ¢ pH < 4 3a cyTkn.
CorJtacto JIMOHCKOMY KOHCEHCYCY, NPH 3HadeHun <4 %
JIAHHBII TTOKA3aTe/Ib CUUTAETCST IOCTOBEPHO HOPMAJIBHbIM,
a Ipu 3HaueHnn >6 % JOCTOBEPHO matoJiormyeckuM. Bee
3HaueHNsT B MHTepBaie 4—6 % OTHOCSTCS K TaK HasbIBa-
eMOIl «Cepoii 30HEe», TO eCTb PacCMaTPHUBAIOTCS KaK He-
nocratouHo yoerutenbubie [34]. Ilpu orenke paHHOTO
napamerpa y mnaipeHtoB ¢ [IB Mbl ckioHsmmich npusHu-
MaTh 3HaYeHUs B mpezesax 4—6 % cropee Kak IaToJio-
ruyeckuii npoieHT BpeMenn ¢ pH < 4 3a cyTku, BBU-
Jly GOJILIIIETO PUCKA K MPOTPECCUPOBAHMIO M3MEHEHUT
cam3uCTOl 06osouky nmineBoga pu I[1B, yem npu npy-
rux popmax ['OPB.

Taxsxe oreHnBasoch 061ee KOTMYECTBO PedIIioK-
COB 32 CYTKU. DTOT TapaMeTp He SBJSETCS KJIOYEBbIM,
HO UrpaeT poJb JOMOJHUTEJBHOTO B JUATHOCTHKE.
JInoHCKMIT KOHCEeHCYC ompe/esisieT Kak JOCTOBEPHO I0-
BBIIIIEHHOE CYyTOYHOE KOJInuecTBO pedirokcoB > 80 anu-
30/10B, a B ciaydae, ecan nx < 40 3a cyTKwm, paciieHu-
BaeT Kak usmnosornyeckoe KommuectBo [34]. Taxxke
[IPOU3BO/INIACH KOJIMYECTBEHHAS OIEHKA KUCJIBIX U He-
Kucybx peduokcoB. Kucible pediokebl Xapakrepu-
3yI0TCS 3a6pPOCOM COJIEPKUMOTO JKETyIKA B MUIIEBO/L
¢ pH < 4, nekucavie — ¢ pH > 4.

UccnenoBanue BKJIIOYAJIO MIPOBE/IEHIE MAHOMETPUT
TTUIIIEBO/IA BBICOKOTO Pa3PEIIEHUsI C OIIEHKON CTPYKTYPbI

(namrune wmm orcyrersue [TIO/) w dyHkumu mu-
meBogHo-Keayaounoro mepexoga (IDKIT) (mammane
i orcyrersue runotonun HIIC), a Takske MOTOPUKH
IPyAHOTO OTAena nuieBoa (HaIMIne mim OTCYTCTBHE
PacCTpoiicTB  TIepUCTATBTUKK).  MaHOMeTpUYecKne
JIAaHHbIC WHTEPIPETUPOBATNCH COTJIACHO KPUTEPUSIM
Uukarckoii kiaccuuKami MOTOPHBIX PAacCTPOicTB 3
nepecmotpa (2015 1.) [37].

s onenkn wHammuus wim orcyrerBus TIO/] ore-
nusastach crpykrypa IIDKII. Manomerpust BbICOKOro
paspeleHust MO3BOJIIET BU3YaIN3UPOBaTh 062 KOMIO-
nernra [I7KII, a numenno HIIC u HoXkm muadparMpl
(HII), dopmupyromue pasienne mnokos TIKIT u BbI-
MOJTHSIONIE POJb €MHOTO 3aIMPATEJTbHOTO MEXaHW3-
Ma, IIpeJoTBpallaoniero racrpoasodareaibuble ped-
mokcesl (puc. 3A). B ciydae, Korja BUYaJIusnupyeTcst
ennnas 3oHa gasienus HIIC u HJ (1 Mopdosiornye-
ckmii tunt [HDKID), TTIO/T otcyrerByer. Korma ske nme-
ercst pasaenenne 3oH gapienuss HIIC u H/L B obmactu
[IJKII, moxuo ropopurh o Hamamamu TTIOJ (II u III
mopdonornueckne tunbt [IHKIT) [38] (puc. 3B).

C nesnnpio onenkn tonyca HIIC mamepsiercst nasie-
nue nokost HIIC B 30-cekyH/iHbIll MHTEPBAT BpEMeHH,
KOTJla TalMeHT He ryiotaer. HopmaabHble 3HAYEHUS
nassienust nokosg HIIC cocrasmstior 10—45 MM pr. cr.
Hasnenne noxoga HIIC <10 MM pT. CT. COOTBETCTBYET
runoronnn HITIC [38] (puc. 3B).

MaHoMeTpUYeCKH OIEHUBAJIACH MEPUCTATLTHIECKAS
AKTUBHOCTb TPY/HOTO OT/eJa IHIIEBOJA Ha IIpeiMer
HAJTMYMS WA OTCYTCTBUS HEIDHEKTUBHON MOTOPUKH
WM TIOJTHOTO OTCYTCTBUS COKPATUTENIbHON (DYHKIINU.

HeaddextnBHas MoTOpHKa MUIIEBOA [TUATHOCTHU-
pyercst, Korza Gosee 50 % TJOTKOB Hea(EKTUBHDI.
ITO OIEHWBAETCS B TEPBYIO Oyepe/lb HA OCHOBAHUM
TAKOTO IOKasaTesis, KaK MHTerpajbHasl COKPATHUMOCTD
mucranbaoro cermenta (MC/C). UC/C mpexacrasis-
er co6oil pasaenne (MM PT. CT.), KOTOPOE CO3/aeTcst
CTEHKOIT TPYTHOTO OT/IeJia THIIEBO/IA INCTATbHee Tepe-
XO/THOI 30HbBI 32 1 ¢ BpeMeHM Ha ydacTke JJIMHON 1 cM.
B pacuer nmpunanmaercs pasmeHme ot 20 MMXPT.XCT.
10 IIIKaJIe JaBJIeHus /10 MakcuMaabHoro. Hopmanbibie
snauenust C/IC 450—8000 MM pt. cr.xcmxc. B ciydae
korjia 50 % TJIOTKOB TIPeICTABJIEHDI JIMGO Hey/IaBIieiicst
nepucraapTuioil (MCAC < 100 MM prT. cT.XcMXc), 60
ocrabaennoii (MCIC 100—450 MM PT. CT.XCMXC), KOH-
crarupyercst Hammane Hea(eKTHBHOH MoTopuku [38]
(puc. 4B).

Y manmeHToB, MaHOMETPUYECKHE JAHHBIE KOTOPBIX
nemorctpupyior B 100 % TI0TKOB OTCYTCTBHE MTPH3HAKOB
cokpammennit mmesoga (MCJIC < 100 MM pr. ¢T.XcMXc)
npu HopMasbHOM paccyabsennn HIIC, koHcratupyercst
orcyrcrue cokparnmoctr [38] (puc. 4B).

JTHuecKas sKCIepTu3a

UccnenoBanne ObLIO POBEAEHO B COOTBETCTBUU
¢ IpUHITaMI XeTbCUHKCKOH fekaapaiun BeemupHoii
MeJMIMHCKOI accoruaru. [IpoTokos HacTosIero uc-
caenoBanus Obll 0106peH MeKBY30BCKMM KOMUTETOM
no stuke (mporokon Ne 04—19). Kaskapri maruent
noJiydas moJApo6HYyI0 MHMOPMAIMIO O TIPOBOUMOM
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Puc. 3. ManoMerpust BbICOKOTO paspentenus. Iumesoano-skenygounniii nepexoz (IIJKIT). BIIC — Bepxuuil nuiie-
Boznblil chunkrep; HIIC — nmxamii numeBoaubiil chunkrep; H/ — Hokkn anadparmpl. A — HOpMaJIbHas CTPYK-
typa IIZKIL. TI9KII npexncrasiaen equnoit 3oHoit gasiaenus, sraovaonteir HIIC u H/l; b — napyuenue cTpyKTypbl
TTOKII. TT5KII mpexacraBiien AByMs 30HaMU JaBJjeHns: Bepxuss — masiaenne HIIC, nmwxusas — npasaenne H/I, uyto
COOTBETCTBYET TPBIKE MUIIEBOAHOTO oTBepcTus anadparmol; B — runoronns HIIC. [lasrenue moxos HIIC 4 MM pT.
cr. (mopma 10—45 MM pr. c1.)

Cobcmeennvle dannvle Jlabopamopuu PyHKYUOHATLHBLY MeMOO0E8 UCCAL008AHUS 6 2acmposnmeposozuu MTMCY
um. A.H. Esdoxumosa.

Fig. 3. High-resolution manometry. Esophago-gastric junction (EGJ). UES — upper esophageal sphincter; LES —
lower esophageal sphincter; CD — crura diaphragm. A — normal structure of EGJ. The EGJ is represented by a
single pressure zone, including the LES and CD; B — violation of the structure of EGJ. EG]J is represented by two
pressure zones: the upper one is the pressure of the LES, the lower one is the pressure of the CD, which corresponds

30

to a hiatal hernia; B — hypotension of LES. The LES resting pressure is 4 mmHg (norm 10 —45 mmHg).
Own data of the Laboratory of functional research methods in gastroenterology.

nccJjaeg0BaHnm 1 IOJAIMCbhbIBaJI I/IH(bOpMI/IpOBaHHOE‘ CO-
rjlaCue Ha y4JacTue B UCCJIE€NOBaHNN.

CrarucTuueckuii anaus

Crarucruyeckas 006paGoTKa  OCYIIECTBJISLIAC
C HCIOJIb30BAHUEM CHEHAJN3UPOBAHHOIO [TPOrPaMM-
Horo o6ecrneuennsa MedCalc 20.014 (Benbrus) B cpeze
Microsoft Windows 11 (CIIIA). [lanuble mpeacTaBie-
HBI B BH/IE CPeIHET0 apru(pMETUYECKOTO WM MeIUaHbI
u 95 % poseputenbroro unrepsaia (/). IIposepka
CTATUCTUYECKUX TUIIOTE3 IOBOJUIACH C IOMOIIBIO He-
napamerpuueckoro U-kputepuss ManHa — YuTHu
u mapamerpudeckoro kpurepust @umiepa. [Tosyuentbe
pe3yJbTaTbhl  PACIEHUBAINCH  KAaK  JOCTOBEPHBIE
npu p < 0,05.

Pe3yabTaThl

OcHOBHbIE Pe3YJIbTAThl HCCJIE0BAHUS
U uX 06cy:Kaenue

B wuccnemoBanue ObM BKJIIOYEHBI D2 TalMeHTa
¢ BepudunmpoBannbiM 1B Ges ancnnasun (34 Mysk-
ypapl 1 18 xemmun). CpeaHuil BO3pacT IIALMEHTOB,
BOIIEIIITIX B UTOTOBLIN aHAmM3, coctaBua 48 met (95 %
JIN 41,5-52,0) (ta6a. 1). Bece o6cnenoBanHble Ay~
errpl noayuaan WITTT B kauectBe 6GasucHOii Teparnuu.

CrouT OTMETUTH, UTO 10 AHAMHECTUYECKUM JaHHBIM
8 (15 %) maumeHToB M3 52 HMKOTJA He HCIIBITHIBAJIL
cumntrombl [OPDB, a mmarno3 IIB 6but ycrawoBieHn
[PU  BBINOJHEHUH TLJIAHOBOTO 3JHIOCKOIMYECKOTO HC-
craeoBaHusl MO0 B paMKax JIUCIIAHCEPH3AIMOHHOTO
o0cJieloBaHus, JUGO TO PYTUM MOBOIAM.

Ha ocnoBanun pesysabratoB cyrounoil pH-umnenan-
COMETPHHN HAIeHThI Ol N PepeHIIPOBAaHbI HA BE
TPYIIBI B 3aBUCUMOCTH OT AJE€KBATHOCTH KHCJIOTOCY-
npeccuBHOTO adPerra UIIII. B kauectBe mHCTpyMeH-
TAJIBHOTO KPUTEPUsT OTleHKN 3D HEKTUBHOCTH JIEHCTBUS
UIIIT ucmomb3oBasicsa mpoiieHT BpeMenu ¢ pH B mute-
BoJie <4: 0 4 % — ajleKBaTHBIH aHTHCEKPETOPHDIiT
orser (1-g rpynma), Boime 4 % — HEIOCTATOYHBIA aHTH-
cekperopHblil otBer (2-51 rpyrma) (puc. 5).

[To pesymbratam cyrtounoii pH-mmmemancomerpumn
o6miee Bpems ¢ pH < 4 B umieBo/ie cocrasusio 0,5297 %
(95 % JIN 0,2210—0,8384) y maumentos 1-ii Tpymmb!
u 7,84 % (95 % [N 5,2634—10,4166) Bo 2-ii Tpymnme
(puc. 6).

B 1-io rpymnmy Obumn oTtHeceHbl 37 TAlMEHTOB
¢ afekBaTHBIM oTBeToM Ha Tepammuio UIIII, 2-t0 tpym-
my coctaBuan 15 ManueHToB ¢ HeAOCTaTOUHBIM 3dek-
TOM AHTHCEKPETOPHON Tepanuu, 4To TOTpeboBAJIO ee
koppekiuu. Ciesryer oTMETUTb, YTO U3 52 MAIUEeHTOB
10 uenoBek (19 %) oTMevan Ham4Re KaI00, HECMOTPS
Ha MPHEM aHTHCEKPETOPHBIX TpernapaTtoB. IIpm atom
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Puc. 4. Manomerpusi BBICOKOTO paspelienus. MoTopuka rpyaHoro otzaena numieBoga. BIIC — Bepxuwmii nuieBo/-
wbiii cunkrep; HIIC — nmwxkuunit numeBoanbiii cunkrep; MC/AC — unTerpamsbHas COKPATUMOCTb JUCTAIBHOTO
cermMenTa. A — HopMambHas Moropuka: MCIAC — 2769 MM pr. cr.xemxcek (Hopma 450—8000 MM pT. CT.XCMXCEK);
b — Haddexrusuas moropuxa: MCJAC — 360 MM pr. cT.XcMXCcek — ocjalieHHas epucTaibTika; B — orcyrcrBue
cokparumoct: UC/IC — 0 MM pT.CT.XCMXCEK

Cobcmesennvle dannvle JTabopamopuu PpyHKYUOHAILHOLY MeMOO0E UCCA006ANHUS 6 2acmposnmeposozuu MTMCY
um. A.U. Esdoxunmosa.

Fig. 4. High-resolution manometry. Motility of the thoracic esophagus. UES — upper esophageal sphincter;
LES — lower esophageal sphincter; DCI — distal contricticle integral. A — normal motility: DCI —
2769 mmxHgemxsec (norm 450—8000 mmHgxcmxsec); b — ineffective motility: DCI — 360 mmHgxcmxsec
(norm 450—8000 mmHgxcmxsec) — weak peristalsis; B — absent contractility: DCI — 0 mmHgxcmxsec (norm

450—8000 mmHgxcmxsec)

Own data of the Laboratory of functional research methods in gastroenterology.

Tabauua 1. PacnpeesieHue MAIMEHTOB 110 BO3PACTY U HOJLY
Table 1. Distribution of patients by age and gender

Ipynma A6comotHoe ncyio, n | Myxunnbl, n (%) | Kenuwmmusr, n (%) Bospacr (95 % AWN), ner
Group Absolute number, n Men, n (%) Women, n (%) Age (95 % CI), years
BL 52 34 (65,38) 18 (34,62) 48,0 (41,5-52,0)

IIpumeuanue. IIb — numesox Bappera; n — kosmvectBo nanuenTos; VM — noBepurtesbHbIN MHTEPBAJI.
Note. BE — Barrett’s esophagus; n — number of patients; CI — confidence interval.

B 1-it rpymne, rae VI 61 addertuBnbl, y 6 u3 37
MAIMEHTOB CUMOTOMBI TIPUCYTCTBOBAJIN, BO 2 TPYIIeE
C HEeIOCTATOYHOI KUCIOTOCYTIpeccrell — y 4 TaIMHEeTOB
(tabm. 2). Takum 06pasoM BBISIBJIEHO, YTO OTCYTCTBHE
KJIMHUYECKHX TIPOSIBJIEHUIT He BCErJa CBUJIETENbCTBYET
0 [TOCTATOYHOM KHUCJOTOCYIPECCHU, U B TO K€ BpeMs
Ipu  aJlekBaTHOM aHTucekperopHoM adderre WITII
y MAIMEHTOB MOTYT COXPAHATHCS KATOODI.

O611ee KOMMYECTBO PE(IIOKCOB B CPEIHEM COCTa-
BUJIO 55 B 1-if Tpynme mammentoB u 106 Bo 2-ii Tpyme.
CpeHee KOJMYECTBO KUCJBIX peduiiokcoB B 1 Tpyrie
cocrasusio 53,6757 (95 % JIU1 2,8827—8,4686), y Goanb-
HbIX 2-ii rpymbr — 48,5333 (95 % JIU 34,8626—62,2041)
(puc. 7). Cpeatee KOIMMYECTBO HEKUCIBIX PEIIOKCOB
Tak:Ke OBLTO BBIIIE Y TAIMEHTOB 2-if IPYNIBI U COCTABHU-
JIO B cpefiHeM 58, ToT/ia Kak B 1-if TpyIe aTOT MoKasa-
Tesb cocTaBust 47. TakuMm o6pasoM, y MaIeHTOB, KTO
azexkBatHo oTtBevasn Ha Tepanuio UIIII, mo cpaBHennio
C TaIMeHTaMI C HeJOCTATOYHBIM OTBETOM OTMEYaeTCs

HE TOJBKO 3aKOHOMEPHO MeHbIee YHCJI0 KHCJIBIX
pedoKCcoB, HO I HEKHUCJBIX, a CJIe0BaTeIbHO, U 00-
IIero KOJMYECTBA 3a0POCOB COJMEPIKUMOrO SKeJNyaKa
B TIUIIEBO/I.

N3BecTHO, uTO B cOCTaB pedioKTaTa MOXKET BXO-
JINTH He TOJBKO COJISTHAS KUCJI0TA, HO U JIyOJeHAJIbHOE
COJIEPIKIMOE, TIPE/ICTABIEHHOE KETUHBIMU KUCJTOTaMHU,
TPUIICHHOM U JIU30JUIIETUHOM, YTO MOXKET OKa3bIBATh
CUHEpreTHuecKoe JAeNCTBHE Ha CAM3UCTYIO OGOJOUKY
MUIIeBO/Ia, TOBpeXxaas ee. [Ipu Takux CMelaHHbIX
pedmorcax MIIIT okasbiBaloT KanHuveckuii apdexr
HE TOJIbKO BCJIE/ICTBUE MMOJIaBJeHUs] COOCTBEHHO KUC-
JIOTOTIPOJTYKIINU, HO W 32 CYeT YMEHBIIEHUs KoJnyue-
CTBA YKEJYJ0YHOTO CEKPeTa, YTO CHIKaeT 00beM ped-
mokTara [3, 39].

Tem He MeHee B yCJIOBHSX KUCJIOTOCYIIPECCUU He-
KHCJbIe PedIIOKChl MOTYT OBITh TPUYMHON COXpaHe-
Hug xano6. Tak, no ganueiM pH-uMmnegancomerpun,
y 6 manueHToB 1-if TPYMITbI CUMITOMBI OBLITH CBSI3aHbI
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Puc. 5. O6muit Buza cyrounoii pH-ummegancrpammer: A. HeazsekBaTHasg kuciaotocynpeccusi: 1 — nMIegaHc-KaHATb;
2 — pH-xpuBas muIeBoja: MHOrourcaeHHble cHukenns yposisa pH < 4 (kucsbie pedutiokent), Bpems ¢ pH B nuie-
Bojie < 4 3a cytku 7,3 %; 3 — pH-kpusas sxeayaka: UIIIT e obecrieunBaer ageKBaTHON Kucaotocynpeccun (Bpemst
¢ pH < 4 B xenyaxe 44 %); 4 — NHEBHUKOBas NaHeJb, Tjie KPaCHbIM KPyskKoM orMeden npueM UIIIT; B. Axexsar-
Has Kucjorocynpeccusi: 1 — uMneganc-kanasibl; 2 — pH-kpuBast nuieBoja: sMM3010B CHIDKeHNs ypoBHs pH < 4
(kucable pedniokesr) He Habmogaercs, BpeMst ¢ pH B mumesoge < 4 3a cyrku 0,1 %; 3 — pH-xpusas skeaymaka:
WIIIT oGecnieunBaer agekBaTHyIo Kucaorocynpeccuto (Bpems ¢ pH < 4 B skenyake 2,5 %); 4 — JHEeBHUKOBas aHeJIb,
rjie KPacHbIM KpY>KKOM oTMeueH npuem MIIIT.

Cobcmeennvie dannvie 1a60pamopun PyHKYUOHAILHUIX MeMo008 ucciedosanus é zacmpoanmeposozuu MIMCY
um. A. 1. Esdoxunmosa.

Fig. 5. General view of the daily pH-impedance. A. Inadequate acid suppression: 1 — impedance channels; 2 —
pH curve of the esophagus: numerous decreases in pH < 4 (acid reflux), AET is 7.3 %; 3 — pH curve of the
stomach: PPIs does not provide adequate acid suppression (time with pH < 4 in the stomach 44 %); 4 — diary
panel, where a red circle marks the reception of PPIs; B. Adequate acid suppression: 1 — impedance channels;
2 — pH curve of the esophagus: episodes of pH decrease < 4 (acid reflux) are not observed, AET is 0.1 %; 3 — pH
curve of the stomach: PPIs provides adequate acid suppression (time with pH < 4 in stomach 2.5 %); 4 — diary
panel, where a red circle marks the reception of PPIs

Own data of the Laboratory of functional research methods in gastroenterology.
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Puc. 6. CpaBHuTesbHBIE JAHHBIE IO OIleHKe OGIIETO Bpe-
Menu ¢ pH < 4 B numesoje
Fig. 6. Comparative data on the assessment of AET

Puc. 7. CpaBHUTEJbHBIE [JaHHBIE M0 OIEHKE KOJMYECTBA
KUCJIBIX PEDIIOKCOB 3a CYTKH
Fig. 7. Comparative data on the assessment of the
number of acid reflux per day

Tabauya 2. Pacupe/iesieHre NalMeHToB 110 aHTHCeKpeTopHOMY aeiictButo WTIIT n Hajmuuio sxanob
Table 2. Distribution of patients according to the antisecretory effect of PPIs and the presence

of complaints

Ipynna 1, n = 37
(nporenr Bpemenu ¢ PH < 4 B nuuiesoze
3a cyTkH < 4 %)

Group 1, n = 37
(AET < 4 %)

Ipymma 2, n = 15
(mponenT Bpemenn ¢ PH < 4 B nmmesose
3a CyTKH > 4 %)

Group 2, n =15
(AET > 4 %)

CuMnTomMbl +
Symptoms +

CuMnTomMbl +
Symptoms +

CHUMIITOMBI +
Symptoms +

CuMnTomMbl +
Symptoms +

6 (16 %) 31 (84 %)

427 %) 11 (73 %)

[IpuMeyaHue. 7 — KOJUYECTBO TAIUEHTOB.
Note. n — number of patients.

¢ peduiokcamu, pH kotopeix > 4, 4To morpe6GoBaso
JI00ABJICHUS K JIEYEHUIO MPEapaToB JPYruX TPYIIIL.

¥ 15 nanmentos c IIb addexr or nmpuema MIIII
611 HegoctatounbiM (2-a rpynmna). OAHON M3 OCHOB-
HBIX MPUYUH HepoctaTouHoi addexrtunoctn WIIIT
MOJKET SIBJISITHCS  HapylleHWe —TMal[ieHTaMu  Bpa-
4eOHbIX PEKOMEH/AINN I10 PA3JIUYHBIM [TPUIUHAM.
HeadbdexrBHOCTh JTeUeHnusT HEpeIKO CBsI3aHA C He-
NPABUJIbHBIM Ha3HAYeHueM U HecoOJI0JeHneM J103bl
WIIIT u cpokos tepanuu [3, 40].

S manuenTaM u3 15 Bo 2-ii rpymnme Oblia peKOMEH-
nosaHa noJsioBnuHag go3a WIII, 6 mamumenTtos e co-
601 PESKUM [IPUEMA TPErapaToB, OODbICHSS 9TO
CHIDKEHUEM MOTHBAIIUU BBINOJHSATH BpadeOHbIE PEKO-
MEH/IAINN B OTCYTCTBHE CHUMIITOMATHKH, 4 Mal[MeHTa
npuauManu WIIIT crapeix reneparuii, He obecrieynBa-
IOII[}Ie TIOJTHOIIEHHOTO OJIOKUPOBAHUS BBHIPAOGOTKU CO-
JISHOM KneaoThl (Kak 1Mo HazHAYeHMIO JIeYallero Bpaya,
TaK U CaMOCTOSTEJIbHO CMEHUB TIpernapar M3 HOBOTO

MOKOJIEHUST 10 9KOHOMUYECKUM TpuduHam). Y 4 ma-
IIMEHTOB 2-I TPYNIbI NMEJHCH >KaJ0ObI Ha SKXKEHHE
3a rpyauHoil Ha ¢one npuema WIIIT. Ilo pesynbra-
TaM cytouHoii pH-mMmegancomerpun 6bl1a BBISBJICHA
yOeuTesbHast CBSI3b CUMITOMOB C KHCJIBIMU PedUIIOK-
camu. Beem manumentam 2-it Tpynibl Oblia CKOPPEKTH-
pPOBaHa aHTHCEKPETOPHAsl Teparnusl.

Oco6oro BHmMaHus TpebyloT mnamueHTsl ¢ 1B
u3 2-# TPyNIbl, KOTOPble He MMEIN HUKAKUX KJIMHU-
4YeCKUX IIPOSABJICHUI, HECMOTps Ha HeJO0CTAaTOYHBbII
apdexrT oT KHUCIOTOCYTIPECCUBHOTO JiedyeHUs . Takum
o6pasoM, orcyrcTBue cumnromarnku [OPB wa done
KHICIOTOTIO/IABJISIONIell  Tepanmun He sBsieTcss abco-
JoTHBIM KputepueM addexruHoctn WIIIT mas ma-
muentos ¢ [Ib.

Psan uccnepoBanuil mokasbiBaeT, UTO HEKOTOPBIE
nanuentel ¢ IIB Moryt mmerb HeBbIpakeHHbIE CHM-
nrombl TOPB, a mepeako (40—45 %) xamo6bl Bo-
BCE OTCYTCTBYIOT, Jla)kKe HECMOTpPsi Ha 6oJiee BBICOKMIL
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nporeHt BpeMenn ¢ pH < 4 B mnuieBojie 3a CyTKH
[30, 41, 42]. Takum o6pa3oM, OTCYTCTBUE CUMITOMOB
y narrenTa ¢ [1b ve roBoput HEt 06 otcyTcTBun [9PH
B 1iesioM, HE [IB, HU 06 addeKkTUuBHOCTN aHTHUCEKpe-
TOPHOI Tepalny, MOCKOJIbKY OKOJIO IOJIOBUHBI TIalld-
enToB ¢ [IB me mcnpIThIBatoT XapakrepbIx g [OPb
CHMIITOMOB elfe 10 HasHauenus MIIIT [1].

[larEble 0COGEHHOCTH KJIWHUKH OODBICHSIOTCS I0-
HIDKEHHON 4yBCTBUTEJBHOCTBIO PEIEeNTOPOB  CJIU3U-
cToil o6oJiouKM THIIeBoa y marmenToB ¢ I1b x ped-
gioktaty. D.A. Johnson m coaBT. B cBoeM paHHeEM
NCCTeIOBAHNN  TIPOJEMOHCTPUPOBAJIN, YTO XeMope-
LENTOPDbl CAU3UCTON muieBofa y mnanueHtoB c IIb
MeHee UyBCTBUTEJIbHBI K PACTBOPY COJISTHON KHCJIOTBI
[I0 CPaBHEHMIO C TAKOBBIMHU Yy MAllUEHTOB C 3JPO3MUB-
HBIM 930(harvToOM, UTO OIEHWBAJIOCH IO BPEMEHH BO3-
HUKHOBEHUS U CTEIIEHU BBIPAXKEHHOCTH 6OJIM B OTBET
Ha XuMHWYecKuil pasapaxkurensb [43]. B apyrom mc-
cae/joBaHUN ObLIO BBIABJICHO, 4TO HaiueHTol ¢ IIB
JIEMOHCTPUPOBAIN (ojiee HU3KYIO UyBCTBUTETHHOCTD
MEXaHOPELENTOPOB CJAU3UCTOH IMUIEBOJA IIPU Pasly-
BaHWUU OAJJIOHOB IO CPABHEHWUIO CO 3/I0POBBIMU JIUT[A-
MU, marnuenTamu ¢ apyrumu gopmamu ['OPB u nanu-
eHTaMn ¢ (PYHKIIMOHATBHON M33KOTOi [44].

B xauectBe 00bsCHEHNS NPUYUH THIIOCEHCUTUBHO-
CTH cau3ucToil y manueHToB ¢ 1B 6bumm mpeanoskenbr
pasymunble KoHueniuu. Tak, M.G. Brandt u coasr.
MPEeATIONOKIIN, YTO WMEHHO 3aMellleHne HOpMaJsb-
HOrO IHIIEBOJHOTO 3JMUTENNS CIeUATI3UPOBAHHDIM
MUJITHIPUYECKAM TPHUBOJAUT K  3allUTe€ YYBCTBU-
TEJIbHBIX HEPBHBIX OKOHYAHWIl CJIU3UCTOH 060JIOYKN
nuieBoja or ceHcubmausarnuu [45]. Bbuiu  mpen-
[OJIO’KEHUST O TOM, YTO IIOHM)KEHHAs 4yBCTBUTEJIb-
HOCTb K TIepdy3un KUCJIOTBI 00YCJIOBJIE€HA MEHbBIIEH
IIPOHUIIAEMOCTBIO /11 MOHOB BOJIOPO/Ia M3MEHEHHOI
cmu3ucTol muieBoa y manuentoB ¢ 1B [46]. B wuc-
crenopanuu P.W. Weijenborg n coaBr. Tak:xke ObLIO
MOKAa3aHo, YT manueHTol ¢ [Ib MeHee 4yBCTBUTENHHBI
K BO3/IEHCTBUIO KUCJIOTHI, ueM japyrue ¢gopmbl [IOPB.
OHAKO pasHUIA B MEJTOCTHOCTH CIU3UCTOH 060TOUKN
KaK [PUYMUHBI PA3HON YyBCTBUTEJBLHOCTH IHIIEBOJA
K KHCJIOTHOI Mepdy3un BbIsABIEHA He 6bL1a [47].

Hepnasuee nccnenosanne C. Lottrup u coast. ne-
MOHCTPUPYET OCOGEHHOCTH YYBCTBUTENIBHOCTH K pas-
JINYHBIM CTUMYJIAM CJIM3UCTON O6OJIOYKM THIEBOA
B rpymmnax ¢ IIB n smir konTposa. M3yuancsa xapak-
Tep pearupoBaHUs Ha MeXaHHU4ecKue, TepMUYecKue,
3JIeKTPUYEeCKNe W XUMHUYecKue BozjeicTBus. B 1ie-
JgoM B rpymnre ¢ IIB orMeyanach THIIOCEHCUTUBHOCTD
KO BCEM CTHMYyJaM, KpOMe XHMHYeCKOTro, IO CpPaB-
HEHMIO CO 3/I0POBBIMU JinijaMu. YyBCTBUTENBHOCTD
K KHCJOTHOMY Bo3jefictBuio B rpymme ¢ IIB 6bura
cpaBHUTEJIbHO Bblle. CTOUT MOAYEPKHYTD, YTO TIalld-
eHTHI ¢ ApyrumMu ¢erotunamu [9PB B nccregoBanme
He BXOJWJIN U CPAaBHUTEJNbHOH OLIEHKH 4yBCTBHUTEJb-
HOCTH y HUX He NpoBoamaoch. Kpome Toro, B JaH-
HOM HCCJIEJIOBAHUU IIPOBOJIMJIOCH CPaBHEHHE BHYTPH
rpymibl ¢ IIB, rae 57 % nanmeHToB MM CHMIITO-
Mbl I'OPB u 43 % mnamuenToB ObLIN aCUMIITOMHBIMU.
BeccumntoMHbBIE  TAIMEHTBI  MPOJEMOHCTPUPOBAIH

CHIDKEHHME YyBCTBUTEJBHOCTH KO BCEM CTHMYJaM
MO0 CPaBHEHUIO C TE€MH, Yy KOTO OBLIM CHUMIITOMDI.
TakuM o6pasoM, 3Ta paboTa IMOKa3aaa, YTO HAIEeHTDI
¢ I'9PD, ocnosxnennoit 11, cocTaBagior cuMmroMar-
Yyeckre U 0eCCUMIITOMHBbIE HOATPYIIIBI, J1€MOHCTPUPY-
[oINe pa3ImyHble ceHCOopHbIe TTpodun [42].

BospactHoil ¢dakTop Takxke MokeT 00yCJIaBINBATD
CpPaBHUTEJIbHO 60Jiee HUBKYI0 UyBCTBUTENBLHOCTDH CJIU-
3ucToll nuiieBoga. B uccienosanusix R. Fass u coasr.,
A. Grade n coaBr. 6bIO OKA3aHO, YTO y MAIMEHTOB
B Bo3pacTte 65 jer u GoJjiee UyBCTBUTEIHHOCTh HIUIKE,
4yeM B Bo3pacTHoii rpymie S0 jer u muaamte [48, 49].

[To maHHBIM MaHOMETPUH MUIEBO/a BBICOKOTO Pa3-
pemenns, Hapymenns co croponbl [IJKII m moTtopn-
KM TPYyJHOTrO OT/esa IuieBoja Oblid O0OHAPY>KEHbI
y 35 nmanmentos u3 52. Ilpu onenke crpykrypsr (Ha-
jguyre win orcyrcrsue npusHakos [TIOJ) u ¢yHK-
. (ronye HIIC) TDKIT HapyuieHust ObLId BBISB-
Jgenbl y 21 mammenra u3 52: y 13 oTMevyeHbl TOJIBKO
npusnaxu I'TIO/], y 2-x — runoronus HIIC, y 6 na-
muentos — u I'TIOJI, u runortonnss HIIC (puc. 3).
PaccrpoiictBa MOTOpPHOI (DyHKIIUU TPYIHOTO OTAEJA
numeBoga ObLTM OoTMevyeHbl y 31 mamueHTa u3 S2:
y 21 BBIABJIEHBI IPU3HAKN Hea(h(EKTHBHOI MOTOPHK,
y 10 o6Hapy:KeHbI MPU3HAKU OTCYTCTBUSI COKPATHMO-
cru (puc. 4).

B psine ucciemoBanmii 6bLIO MOKA3aHO, YTO Ha-
PYIIEHUST CO CTOPOHBI CTPYKTYpbl u pynkimm [T7KIT
U MOTODHUKM TPYJIHOTO OT[esa IHIIeBoJa Hepe-
KO BcTpevatorcs y marmeHToB ¢ 1B w mpeobaamaror
y HUX B CPaBHEHHUU C MAllMEHTAMHU, CTPAJAIONIMU
HOPb, u s3mopoBbiMu murmamu. [locToBepHBIE pas-
JIMYUST € TPYMION 5PO3UBHON pedIoKCHO 60Je3Hr
(9PB) Buiasiens! e 6uutu [25, 32, 33, 38, 50].

[Tpu cpaBuuTenbHOM ananuse 1-it u 2-it rpymni otMe-
YEHO, UTO PACCTPOUCTBA CTPYKTYPHI 1/ Win (DyHKINH
ITJKII BoisiBaasiiuch y 27 % marmuentoB B 1-it rpymme
'y 73 % NalmeHToB BO 2-il rpyTime.

Touyc HIIC y mammentoB 1-if Tpynmbl oKasajcs
ngocroBepHo Gosee BbrcoknM (27,75 MM pr. cT., 95 %
A 23,8122—31,7013) B cpaBHEHHH C HalUeHTaMH,
coctapsgonamu 2-10 rpynmy (14,67 mm pr. cr., 95 %
I 9,1579—-20,1754) (puc. 8).

[Ipn cpaBHEHUW YACTOTBI BCTPEYAEMOCTH MOTOP-
HBIX PACCTPOHCTB CO CTOPOHBI TPYJHOIO OT/AeNa IH-
[[E€BO/Ia TAaKOBbIe Ompelessioress y 62 % MalueHToB
1-it rpynmbl 1y 53 % HAUEeHTOB 2-i TPYIIIbL.

CTOWUT OTMETHTD, 4TO BO 2-i TpyIIe 5 MaIlMeHTOB
umesn Toabk0 ['TIO/I, y 2 narumeHToB ObLIO BBISIBJEHO
couetanne I'TIO/] n runoronnn HIIC, y 4 otmevammch
TOJIbKO PpACCTPOICTBA MOTOPUKH TPY/JHOTO OT/eJa
mumesoga (HeapdekTnBHAsg MOTOpHMKa B 3 Caydasx
U OTCyTCTBHE COKparumMocTdu B 1 cayudae), y 1 maiu-
eata — coderanne runotonnn HIIC n HeadexTns-
HOI MOTOPUKH M y 3 paccTpoiicTBa MOTOPUKH T'PY/-
Horo oraena mumesoga (HeappeKTMBHAS MOTOPHKA
B 1 ciydae, OTCYTCTBHE COKPATHUMOCTH B 2 CJAyYasax)
B couerannu ¢ [TIO/] u runoronneir HIIC (puc. 9).
Taxske 11 manmentoB u3 15 B JaHHOI TPyIITE HE UMeNH
cumntoMoB Ha doHe HeamekBatHoro aefictsust WIIII,
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YTO MOTEHIIMAJBHO MOKeT O6ycJaBanBath 0oJiee BbI-
cokmii puck mporpeccupoBanus [1b kaxk BcaencTBue

=0,0004
35| : P ) KOMOMHAIME ~ (DAKTOPOB, YCYIyOJISIONUX —TeUeHe
6osesnn (MOBBIEHHAS HKCMO3UINS KHUCJAOTBI B TIH-
30 meBo/ie, HapyuieHust crpykrypbl n dynkiun ITKII,

A paccTpoiicTBa MOTOPUKH TPYAHOTO OT/eJa ITUIIEBO-
Jia), TaKk U BBUJY OTCYTCTBHS CHMIITOMOB B YCJOBH-

= 251 »
§ 2 —_— ax Hea(PdEKTUBHON KUCTOTOCYTIPECCUU. ITO MOKET
5 g omM6OYHO OIEHUBATHCS KAaK  YIOBJIETBOPHUTEIbHBIN
2} - —_— o
el 20 a(pdexT n TPUBOANTD K HECBOEBPEMEHHOI KOPPEKINN
B & gedenus [51, 52].
2 s 15+
3akJioueHue
10 |-
'9PB B wHacrosiiiiee BpeMs  SIBJISIETCSI  OJIHUM
5 u3 HamboJjiee YacThIX UATHO30B B TACTPOIHTEPOJIOTHU-
r : 1 r : 2 yeckoii npaktuke. [Ib — aro ocioxknenune I'DPB, 1o-
pynna pynna BBIIIAIOIIEE PUCK TIOCIEI0BATEIbHON TpaHcdopMaimum
Group 1 Group 2 tmee p A patcgopmar

OT KUIIEYHOU MeTamuiasun 6e3 AUCILUIA3uU K JAUCILIA-
3MN HU3KOW M BbICOKOU crereHnn u B mrore k AKII.
Jrto obycaaBauBaeT HeOOXOIUMOCTb B IPOBEIEHHN
Puc. 8. CpaBHuTeIbHbIE JAHHBIE TI0 TOHYCY HUKHETO ITH- AZCKBATHOM AMATHOCTHKI 1 YIyHIeHiH s dheKTHBHO-
WEBOHOTO CHUHKTEDA B HCCACAYEMBIX IPYIIIAX cTu MeJluKamMeHTo3Horo jedenusi [OPB B nesnom un ma-

Fig. 8. Comparative data on the tone of the lower
. . mueHToB ¢ IIB B yacTHOCTH, YTO IOBBIIIAET KAYECTBO
esophageal sphincter in the study groups
U TIPOIOJKUTETBHOCTD JKU3HU TAITMEHTOB.

Puc. 9. Manomerpus Boicokoro paspentenusi. Covyeranue runotronnn HIIC, wammunsg I'TIO/] n HeaddexTnBHOIT MO-
topuku. BIIC — BepxHunit mumeBoaubnii chunkrep. HIIC — HKHMIT THIEBOAHDIH CPUHKTEp — [JaBJEHUE TTOKOS
8 MM pr. cr. (Hopma 10—45 MM pr. cr.); HJI — Hoxku aumadparMbl. PacxoskieHue 30H JaBJIEHUS, CO3/aBaeMbIX
HIIC n H/I, 4To cooTBeTCTBYET IphIKe MUIEBOAHOTO oTBepcTust auadparmer 2,3 cMm. MIC/IC — nHTerpasgbHasi cokpa-
THMOCTD JMCTANbHOTO cerMenTa — 172 MM pr. cr.Xcmxcek (Hopma 450—8000 MM PT. cT.XcMXcek) — ocaabjeHHast
MEePUCTATBTHKA.

Cobcmeentvle dannvie 1a60PAMOPUL PYHKUUOHATLHBIX MeMOO0E8 UCCAeA08aNUsl 6 zacmpoanmepoiozuy MTMCY
um. A.U. Eedoxumosa.

Fig. 9. High-resolution manometry. A combination of hypotension of the LES, the presence of HH and ineffective
motility. UES — the upper esophageal sphincter. LES — lower esophageal sphincter — resting pressure 8 mmHg
(norm 10—45 mmHg); CD — crura diaphragm. The divergence of the pressure zones created by the LES and CD,
which corresponds to a heatal hernia 2.3 cm. DCI — distal contractical integral — 172 mmHgxcmxsec (norm
450—8000 mmHgxcmxsec) — weak peristalsis.

Own data of the Laboratory of functional research methods in gastroenterology.
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OCHOBHYIO POJIb B ONpe/iesIeHIN MH/INBU/Y aJIbHDIX
HaTTepHOB 330(QarealbHON amuAN(UKAINT U MOTOP-
HO-TOHMYECKUX XaPaKTePUCTHK UTPAOT  (DYHKIMO-
HaJbHble METO/DbL UCCAEJOBAHM, TaKue KaK CyTOYHAas
pH-umnenancomerpuss 1 MaHOMeTpHUS IHIIEBOJA BbI-
COKOI'O Pa3pelleHus.

B paMkax HacTOSIIEr0 HCCIEOBAHUS M3Y4YaJHCh
TIpeIUKTOPBl HegocTaTouHol addextnrocTn MIIIT
y nanuenTos ¢ IIb Ha ocHoOBaHuM mapamerpoB CyTOY-
noit pH-uMnexancomerpun U MaHOMETPHUU IHIEBOJA
BBICOKOTO paspelieHus. bblio mokasano, 4ro y psja
narmenToB ¢ [IB ormewaercss HemocratouHast papma-
KoJiornyeckass 3¢ @PeKTUBHOCTD AHTHCEKPETOPHON Te-
paluu Jake B OTCYTCTBUE KJIMHUYECKUX CHUMIITOMOB
I'9PB. Kpowme Toro, o nanubiM pH-uMiejancomerpun
ObLI0 OTMedYeHO, 4TO Npu 3(PPEKTUBHON KUCIOTOCY-
IIPECCUU COXPAHEHHE JKaI06 MOKeT ObITh 06YCIOBIEHO
HEKNCJIBIMI pedJIIoKcaMi, UTO TakyKe MOKeT IMOoTpe-
60BaTb KOPPEKINH JIeUeHHs IMyTeM [ONOJTHUTEJbHO-
TO Ha3HAUEHUs TPENnaparoB [PYTUX TPYII WJIN BbI-
nosiHeHns dyngonukaiuu. [Ipn anammse maHHBIX,
TOJTYYeHHBIX TPHU MPOBEIEHNN MAHOMETPHUH IHUIIEBO-
Jla BBICOKOTO paspelleHus, [IO0CTOBEPHBIX pPasJnuuit
110 4acToTe MOTOPHBIX HapyLIeHUH MexJy IpyliaMu
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Features of the Parameters of 24-Hours
pH-Impedance and High-Resolution Esophageal
Manometry in Patients with Barrett's Esophagus
on Proton Pump Inhibitors
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2 Moscow Clinical Scientific and Practical Center named after A. S. Loginov, Moscow, Russian Federation
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Aim: to identify predictors of insufficient effectiveness of proton pump inhibitors based on the evaluation of the re-
sults of 24-hour pH-impedance and high-resolution esophageal manometry in patients with Barrett's esophagus.
Materials and methods. 52 patients with histologically confirmed Barrett's esophagus who are on therapy with
proton pump inhibitors were examined. All patients underwent daily pH-impedance and high-resolution esophageal
manometry.

Results. According to daily pH-impedance, group 1 consisted of 37 patients who responded satisfactorily to an-
tisecretory therapy, group 2 of 15 patients who demonstrated insufficient response to acid-suppressive therapy,
11 of whom had no clinical manifestations. The total number of reflux averaged 55 in group 1 and 106 in group 2.
The average number of acid reflux in group 1 was 5.68, in group 2 — 48.5. The average number of non-acid reflux
prevailed in patients of group 2 and averaged 58, in group 1 the indicator averaged 47. Evaluation of the results
of high-resolution esophageal manometry showed that violations of the structure and function of the esophago-gas-
tric junction were detected in 21 patients out of 52. Disorders of the motility of the thoracic esophagus were detected
in 31 patients out of 52. When comparing the frequency of motor disorders from the thoracic esophagus in groups
1 and 2, no significant differences were obtained. However, significantly more frequent registration of violations of the
structure and/or function of the esophago-gastric junction was found in the group with unsatisfactory effectiveness
of proton pump inhibitors.

Conclusion. In a number of patients with Barrett's esophagus, there is an insufficient effect of acid-suppressive
therapy and at the same time an asymptomatic course of the disease, which may increase the risk of its progression.
Predictors of insufficiently successful treatment of patients with Barrett's esophagus may be both insufficient phar-
macological effect of proton pump inhibitors themselves, and motility disorders that cause the presence of non-acid
reflux, decreased esophageal clearance, which in turn may cause the patient's symptoms to persist and adversely
affect the condition of the esophageal mucosa.

Keywords: Barrett's esophagus, daily pH-impedance, high-resolution manometry
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Llenb uccnepoBaHus: BbiSIBJIEHNE NPEANKTOPOB HEAOCTATOYHON 3P PEKTUBHOCTU UHIMOUTOPOB NPOTOHHOM MOM-
Mbl HA OCHOBAHUW OLEHKM pe3ynbTaToB 24-4acoBOoW pH-nMneaaHcoMeTpum U MaHOMEeTpUM NULLEBOAA BbICOKOIO
paspeLueHns y naumMeHToB ¢ nuwesogomM bappera.

Martepuanbl U metogbl. O6cnenoBaHbl 52 naumMeHTa ¢ rMCTONOrMYEeCKU NOATBEePXAEeHHbIM nuweBoaoM bBappe-
Ta, HAXOOALMXCS Ha Tepanun UHrMbMTopamMy NPOTOHHOW NomMbl. BceM nauneHTaMm NpoBOAMANCE CyTovyHas pH-
VIMNeaaHCOMETPUSA U MAHOMETPUS NULLLEBOAA BbICOKOrO PaspeLLleHns.

Pe3ynbtathbl. [10 faHHBIM CyTOYHOWM pH-MnegaHcomeTpum 1 rpynny coctaBunm 37 nauMeHTOB, yOOBIETBOPUTESb-
HO OTBETMBLUNX HA aHTUCEKPETOPHYIO Tepanuio, 2 rpynny — 15 naumeHToB, NPOAEMOHCTPUPOBABLUMX HEOOCTATO -
Hblli OTBET Ha KMCIOTOCYNPECCUBHYIO Tepanuio, 11 13 KOTOpbIX NMPY 3TOM HE UMENU KITMHUYECKUX NposiBieHni. O6-
Lee Konm4ecTBo pedioKCoB B cpeaHeM cocTtaBuno 55 B 1 rpynne n 106 Bo 2 rpynne. CpegHee KONnM4eCTBO KUCIbIX
pedniokcoB B 1 rpynne coctasuio 5,68, y 605bHbIX 2 rpynnbl — 48,5. CpegHee KoNM4ecTBO HEKUCTIbIX PedIIIOKCOB
npeo6nanano y nauMeHToB 2 rpynmnbl U cocTaBuio B cpegHeM 58, B 1 rpynne nokasaTesib B cpeaHeM coctaBun 47.
OueHka pe3ynbTatoB MaHOMETPUUM MULLEBOAA BbICOKOrOo pas3peLleHust nokasana, YTO HapylleHUs CO CTOPOHbI
CTPYKTYPbI U PYHKLIMM MULLEBOAHO-XENYA0YHOrO nepexona Obiv BeigBneHbl y 21 naumeHTa n3 52. PaccTpoictea
MOTOPVIKM FPYAHOro oTAena nuiiesona ouinn BeigeneHsbl y 31 nauneHTa 13 52. Mpu cpaBHEHMM YaCTOThbl BCTpeYa-
€MOCTU ABuraTesfibHbIX PaCCTPOMCTB CO CTOPOHbI FPYAHOro oTaena nuwesona B 1 1 2 rpynnax 4OCTOBEPHbIX Pas-
NM4nin He nonyvyeHo. OgHako obHapyXeHa AOCTOBEPHO HBOMEe YacTas perncTpauns HapyLeHui CTPYKTYpbl U/vunm
DYHKLMN MNLLLEBOOHO-XENYA04YHOr O MEPEXOAA B FPYMIE C HEYAOBNETBOPUTENBHON 9DDEKTUBHOCTLIO MHTMONUTOPOB
MPOTOHHOW NOMIMbI.

SaknoueHue. Y psga naumeHToB ¢ NMWeBoaoM bappeTta oTmevaeTcs HegoCTaTo4uHbIN 3ddEKT KUCA0TOCynpec-
CVBHOW Tepanun 1 Npy 3TOM aCUMNTOMHOE TeyeHve 3abosieBaHNsi, YTO MOXET MOBLILLATL PUCK Ero NPOrpeccu-
poBaHus. [MpegukTopamMmu HeAOCTATOYHO YCMAELLHOrO JlIeYeHUs NauueHToB C NMLWeBoaoM bappeta MoryT 9BadTbCs
KaK HeJoCTaTO4YHbI hapMakonorMyecknini ap@ekT cammx MHIMOMTOPOB MPOTOHHOW MOMIbI, Tak U PACCTPOCTBA
MOTOPHO-TOHMYECKOr0 XapakTepa, o0ycnaBnnBaloLme Haanune HEKUCIbIX PEDIIIOKCOB, CHUXEHME KIMPEHca Nu-
LLEBOAA, YTO, B CBOIO 04epenb, MOXET 00yCcnaBivBaTb COXPaHEHME CUMNTOMOB NaUVeHTa U HEGNAronpuUaTHO BAU-
ATb HA COCTOSIHME CNU3MNCTON 000N0YKM NULLLEBOA.

KnioueBbie cnosa: nuuieson bappeTta, cytouHaa pH-nmnegaHcomeTpus, MaHOMETPUS BbICOKOrO pa3peLleHus
KoHdnukT HTEepecoB: aBTopbl 3asBASIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ana uutnposanua: Maes 1.B., bBopauH [.C., Bapkanosa E.B., OscensH M.A., Banutosa 3.P,, KanawHunkosa H.I%, AHgpees [1.H. Pa3-
peLLeHns y naumMeHToB ¢ nueBoaom bappeTa Ha doHe npremMa MHrMOUTOPOB MPOTOHHOW NOMIMbl. POCCUIACKII XXypHan raCTpOaHTEPO-
norun, renatonorum, kononpoktonorun, 2023;33(1):24-39. https://doi.org/10.22416/1382-4376-2023-33-1-24-39

Caucasian race, obesity, the presence of a long, i.e.,
5 years or more, anamnesis of GERD, smoking, as
well as a burdened hereditary history of BE and
EAC [5-8].

Patients with BE are at risk of developing EAC,
which is characterized by an increase in detection
cases and high mortality [9]. According to M.
Solaymani-Dodaran et al. in the presence of GERD,
the probability of developing EAC increases by
1.7 times, and with concomitant BE by 10.6 times
[10]. The probability of annual malignant transfor-
mation to EAC in patients with BE ranges from
0.5—2.1 % (that is, at least 1 out of 200 patients
with BE per year) [4]. The risk of developing EAC
in BE depends on the presence of dysplastic changes
in the mucous membrane [9, 11]. Thus, in patients
without dysplasia, this risk is 0.3 cases per 100 per-
son-years, with low-grade dysplasia — 0.5 per
100 person-years, whereas with high-grade dyspla-
sia — 6.6 per 100 person-years [12]. Due to the
risk of progression of BE to EAC, it is extremely
important to diagnose this complication of GERD
in a timely manner.

Introduction

Among the diseases of the esophagus, which rep-
resent a heterogeneous group of nosologies, special
attention has been paid in recent decades to gas-
troesophageal reflux disease (GERD). The interest
in this problem is due not only to the tendency
to an increase in morbidity, the chronic nature of
the course and a decrease in the quality of life of
patients, but also to the role that GERD plays in
the development of such a precancerous condition
as Barrett’s esophagus (BE). In BE, the multilayer
flat non-corneating epithelium in the distal esoph-
agus is replaced by a specialized glandular epitheli-
um of the intestinal type, which ultimately increas-
es the risk of esophageal adenocarcinoma (EAC).

The prevalence of BE is not reliably known due
to the fact that some patients who do not have active
symptoms remain undiagnosed [1]. Nevertheless,
large European population studies have demonstrat-
ed the prevalence of BE from 1.3 to 1.6 %, and one
of the American studies in Minnesota showed the
presence of BE in 8.5 % of cases in people over the

age of 50 [2]. The frequency of detection of BE in
the average population varies within 2,4—4.0 % [3, 4].

Predisposing factors for the development of BE,
as with GERD, are age over 50 years, male gender,

Diagnosis of BE is primarily based on esophago-
gastroduodenoscopy data, which allows to identify
endoscopic signs of BE and to perform a target-
ed biopsy of the esophageal mucosa with further
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histological evaluation of the obtained material. To
date, there are highly sensitive endoscopic meth-
ods (high-resolution endoscopy combined with

endomicroscopy) that significantly increase the
ability to differentiate areas of intestinal metapla-
sia, dysplastic changes in the esophageal mucosa, as

narrow-spectrum NBI endoscopy, confocal laser well as early signs of EAC [13—15] (Fig. 1, 2).

._

A C

Fig. 1. Esophagogastroduodenoscopy. Barrett’s Esophagus [16]: A — inspection in white light with high resolution
(WII HD). IM — intestinal metaplasia of the esophageal mucosa and E — erosion; B — inspection in high-
resolution narrow-spectrum mode (NBI HD). IM — intestinal metaplasia of the esophageal mucosa and E —
erosion; C — inspection in narrow-spectral mode with close focus (NBI Dual Focus). IM — intestinal metaplasia
of the esophageal mucosa

Puc. 1. 33o0daroracrpoayonenockonus. ITumesoq Bappera [16]: A — ocMoTp B GeioM CBeTe ¢ BBICOKUM pa3pe-
mernnem (WLI HD). KM — kuineynasi MeTamiasus CJIM3HCTON 060JI0YKM MMIEBOAA M O — 3posuu; B — ocMoTp
B Y3KOCIEKTPaJIbHOM pekuMe Bbicokoro paspeuterus (NBI HD). KM — kuleunas MeTaluiasusi CIU3UCTOl 060104-
ki mmieBoga u D — sposun; C — ocMOTp B y3KocmeKTpasbHoM peskume ¢ 6muskuM dokycom (NBI Dual Focus).

KM — kumieunasi MeTaniasust CJAN3UCTON 0O60JOYKH TTHUIIEBOIA

According to modern Russian and foreign clinical
guidelines, basic therapy of BE, as well as GERD
in general, includes taking proton pump inhibitors
(PPIs) once a day to control symptoms and heal
reflux esophagitis. The appointment of PPIs 2 times
a day is recommended only if the control of symp-
toms is ineffective [18].

Several observational studies have demonstrated
that the presence of GERD symptoms is a signifi-
cant risk factor for the development of EAC, which
increases with increasing duration and severity of
symptoms. The use of PPIs prevents neoplastic pro-
gression in patients with BE, which makes it pos-
sible to consider them as chemoprophylactic agents
[3, 19, 20].

A meta-analysis conducted with the inclusion of
2813 patients with BE, 317 patients with EAC or
with BE with a high degree of dysplasia, 84.4 % of
whom received PPIs, showed that taking PPIs by
71 % reduced the risk of developing EAC or high
degree of dysplasia in patients with BE (OR 0.29;
95 % CI 0.12—0.79) [21].

A recent meta-analysis by Y. Chen et al. (2021),
conducted on the basis of the results of 12 studies
(n = 155 769), also showed that the use of PPIs by
patients with BE leads to a significant reduction
in the risk of developing high-grade dysplasia and
EAC (OR 0.47, 95 % CI: 0.32—0.71) [22].

However, the question of the role of PPIs in
reducing the risk of neoplastic changes remains un-
der discussion. Thus, a meta-analysis of 9 observa-
tional studies (5 cohort and 4 case-control studies),
which included 5712 patients with BE, showed that
taking PPIs does not affect the risk of developing
EAC and/or high-grade dysplasia in patients with
BE (OR 0.43, 95 % CI 0.17—1.08). The analysis of
the duration of PPIs use and response revealed no
significant tendency to closure from EAC or high-
stage dysplasia: an example of PPIs > 2—3 years
compared to < 2—3 years: OR 0.91 (95 % CI 0.25—
3.31) compared to 0.91 (0.40—2.07) [23].

In addition, the approaches proposed by inter-
national recommendations to the management of
patients who are not bothered by GERD symptoms
and without PPIs also differ. Only the American
College of Gastroenterologists recommends the rou-
tine use of PPIs in asymptomatic patients, while
other guidelines recommend the appointment of
PPIs only for the control of GERD symptoms [18].

The management of patients with BE requires a
personalized therapeutic approach based not only
on the dynamic assessment of clinical, endoscopic
and histological data, but also on the use of modern
functional diagnostic methods that allow assessing
a number of pathogenetic aspects of BE, such as
daily pH impedance and high-resolution esophageal

26
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Fig. 2. Histological types of metaplastic cylindrical cell (glandular) mucosa of the distal esophagus [17]: A —
cardiac, B — cardiac acid—producing, C — fundal types and D — intestinal metaplasia. Staining with hematoxylin

and eosin, A — x60, B, C — x120, D — %200

Puc. 2. Tucrojoruyeckue TUIbI METAILIA3MPOBAHHON [UINHAPOKICTOUHONH (GKene3ucToii) cau3ucToil 060J0UKI auc-
TaJTbHOTO OTAesa mmmeBoja [17]: A — xkapamanbHoro; B — kapamambHoro Kucjaotomnpoayimpyioniero; C — ¢yH-
JaJIbHOTO THIOB 1 D — Kummeunas Mertamiaszugd. OKpacka reMaTOKCUIMHOM U so3wHOM, A — x60, B, C — x120,

D — %200

manometry [24—27]. And despite the fact that there
are currently no recommendations on their routine
use, they occupy a significant place in the manage-
ment of patients with BE.

The pathogenetic basis of GERD is gastroesoph-
ageal reflux and not only acidic, but also non-acid-
ic. It is known that both acidic and duodenal com-
ponents are present in most of the stomach contents
thrown into the esophagus, and bile reflux can
play a synergistic role in the damaging effect on
the esophageal mucosa. The daily pH-impedance
is a combination of traditional pH-metry, which

registers acid reflux by episodes of pH < 4, and the
impedance, which allows detecting casts by their
physical properties (liquid, gas, mixed) regardless
of pH values (including at pH > 4). Currently,
pH-impedance measurement is the “gold standard”
for the diagnosis of GERD, especially in the absence
of convincing endoscopic data [28, 29]. In addition,
with the help of pH-impedance, it is possible to
assess the presence or absence of a connection be-
tween the patient’s symptoms and reflux, as well as
to analyze the effectiveness of antisecretory therapy,
which is especially important for patients with BE.
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At the same time, as is known, the evaluation of the
effect of PPIs is necessary in cases where it is not
possible to stop the symptoms of GERD. However,
in 40—45 % of patients, typical complaints may be
absent due to hypersensitivity of the esophagus to
reflux. Thus, clinically, it is not always possible
to judge the effectiveness of PPI therapy, there-
fore, the question arises about the need to perform
a daily study in asymptomatic patients for an ob-
jective assessment of the adequacy of acid sup-
pression [4, 30, 31].

It is worth noting that the results of clini-
cal studies conducted to date indicate the impor-
tance of not only esophageal acidification, but
also motor disorders in the genesis of BE and
its subsequent transformation into EAC [32, 33].
According to domestic and international recom-
mendations, the examination plan for patients
with GERD includes esophageal manometry [3,
34, 35].

Manometry is not a direct method of diagnosing
GERD, however, it provides valuable information
about the state of the motility of the esophagus
and its sphincter apparatus. First of all, high-res-
olution esophageal manometry becomes relevant
in the refractory course of GERD, when PPI ther-
apy does not give sufficient effect or turns out to
be ineffective at all. With persistent symptoms
of GERD, manometry can detect various motor
disorders of the esophagus, as well as violations
of the structure and/or function of the esopha-
go-gastric junction — ineffective of esophageal
motility, absent contractility, decreased tone of
the lower esophageal sphincter (LES), the pres-
ence of a hiatal hernia (HH). Also, the mano-
metric method allows to exclude other esopha-
geal diseases accompanied by symptoms similar to
GERD (eosinophilic esophagitis, achalasia, distal
esophagospasm), and helps in the dynamic eval-
uation of the effectiveness of therapy aimed at
correcting motor disorders [26]. Esophageal ma-
nometry is of particular importance in the case
of solving the issue of antireflux surgical treat-
ment of patients with GERD [2, 24, 26]. In this
case, the method makes it possible to differenti-
ate GERD and similar motility disorders in clini-
cal manifestations, as well as to assess the motor
function of the esophagus, including the reserve
of contractility of the esophagus using functional
tests, which is necessary when assessing the risks
of surgical intervention and choosing a particular
surgical method [36].

In the laboratory of functional research meth-
ods in gastroenterology of the A.I. Yevdokimov
Moscow State University of Medicine and
Dentistry, a study was performed to analize the
parameters of daily pH-impedance and high-reso-
lution esophageal manometry in patients with BE
while taking antisecretory drugs. The first stage
of the study was published in 2021 [27].

The aim of the study — to identify predictors
of insufficient efficacy of PPIs in patients with
BE, based on the results of the parameters of daily
pH-impedance and high-resolution esophageal ma-
nometry.

Materials and methods

Research design

A prospective single-center study on the back-
ground of drug intervention.

The study involved male or female patients aged
27 to 72 years with histologically verified intes-
tinal metaplasia, taking PPIs as basic therapy for
3 months to 1.5 years. The length of the BE seg-
ment, according to endoscopic data, exceeded 1 cm.
Patients with dysplasia of varying degrees were not
included in the study.

Conditions of the event

The study was conducted on the basis of the
Laboratory of functional research methods in gas-
troenterology of the A.I. Yevdokimov Moscow
State University of Medicine and Dentistry in the
Department of Gastroenterology and Palliative
Therapy of the private healthcare institution
Central Clinical Hospital RZD-Medicine and in the
Moscow Clinical Scientific and Practical Center
named after A. S. Loginov.

Description of medical intervention

All patients signed an informed consent form
for daily pH-impedance and high-resolution esoph-
ageal manometry. To perform the daily pH-imped-
ance, an outpatient pH-recorder Ohmega (Medical
Measurement Systems, The Netherlands) and dis-
posable pH-impedance catheters for adults with
6 impedance channels and 2 pH channels (MMS-
6Z2P-A02) were used, one of which was posi-
tioned in the stomach, the second 5 cm above the
LES. High-resolution esophageal manometry was
performed using a solid-state 36-channel catheter,
and the data obtained were analyzed using special-
ized software Medical Measurement Systems, The
Netherlands. The manometric study was conducted
against the background of the exclusion of drugs that
can affect the motility of the esophagus. The standard
method of manometry was used with 10 swallows of
water of 5 ml in the patient’s supine position.

The main outcome of the study

The features of acidification and motility of the
esophagus were studied in patients with BE on the
background of taking PPIs. In the final analysis,
patients were divided into 2 groups depending on
the effect of antisecretory therapy, determined both
by clinical data and by the percentage of time with
pH <4 in the esophagus per day (acid exposure time,
AET).
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Methods of registering outcomes

According to the purpose of the study, in the
presented groups of patients, such indicators of
daily pH-impedance as AET, the total number of
refluxes, as well as the number of acidic (with pH
<4) and non-acidic (with pH > 4) refluxes were
evaluated comparatively.

One of the main indicators of pH-impedance is
AET. According to the Lyon Consensus, at a val-
ue of < 4 %, this indicator is considered reliably
normal, and at a value of > 6 %, it is reliably
pathological. All values in the range of 4—6 % be-
long to the so-called “gray zone”, that is, they are
considered insufficiently convincing [34]. When
evaluating this parameter in patients with BE, we
tended to take values in the range of 4—6 %, rath-
er as a pathological AET due to the greater risk of
progression of changes in the esophageal mucosa
in BE than in other forms of GERD.

The total number of refluxes per day was also
estimated. This parameter is not a key one, but it
plays an additional role in diagnostics. The Lyon
Consensus defines as a significantly increased dai-
ly number of reflux > 80 episodes, and if they are
< 40 per day, it regards as a physiological number
[34]. Acidic and non-acid reflux was also quan-
tified. Acid reflux is characterized by throwing
stomach contents into the esophagus with a pH
< 4, non-acid reflux — with a pH > 4.

The study included high-resolution esophageal
manometry with an assessment of the structure
(presence or absence of HH) and the function of
the esophago-gastric junction (EGJ) (presence or
absence of hypotension of the LES), as well as
the motility of the thoracic esophagus (presence or
absence of peristalsis disorders). The manometric
data were interpreted according to the criteria of
the Chicago Classification of Motor Disorders 3.0
(2015) [37].

To assess the presence or absence of HH, the
structure of the EGJ was evaluated. High-resolution
manometry makes it possible to visualize both com-
ponents of EGJ, namely the LES and the crura di-
aphragm (CD), which form the resting pressure of
EGJ and act as a single locking mechanism prevent-
ing gastroesophageal reflux (Fig. 3A). In the case
when a single pressure zone of the LES and CD
(I morphological type of EGJ) is visualized, the HH
is missing. When there is a separation of the pres-
sure zones of the LES and CD in the area of EGJ,
we can talk about the presence of HH (II and III
morphological types of EGJ) [38] (Fig. 3B).

In order to assess the tone of the LES, the rest-
ing pressure of the LES is measured in a 30-second
time interval when the patient does not swallow.
The normal values of the resting pressure of the
LES are 10—45 mmHg. The resting pressure of the
LES < 10 mmHg. corresponds to hypotension of the
LES [38] (Fig. 3C).

The peristaltic activity of the thoracic esopha-
gus was manometrically assessed for the presence or
absence of ineffective motility or complete absent
contractility.

Ineffective motility of the esophagus is diag-
nosed when more than 50 % of swallows are inef-
fective. This is estimated primarily on the basis of
such an indicator as the distal contricticle integral
(DCI). DCI is a pressure (mmHg), which is created
by the wall of the thoracic esophagus distal to the
transition zone in 1s of time on a section of 1 cm
long. The pressure from 20 mmHg is taken into
account on the pressure scale up to the maximum.
Normal DCI values are 450—8000 mmHgxcmxs.
In the case when 50 % of swallows are represent-
ed by either failed peristalsis (DCI < 100 mmH-
gxcmxs), or weak (DCI 100—450 mmHgxcmxc)
the presence of ineffective motility skills is ascer-
tained [38] (Fig. 4B).

In patients whose manometric data show no
signs of esophageal contractions in 100 % of swal-
lows (DCI < 100 mmHgxcmxc) with normal relax-
ation of the LES, the absent contractility is noted
[38] (Fig. 4C).

Ethical expertise

The study was conducted in accordance with the
principles of the Helsinki Declaration of the World
Medical Association. The protocol of this study was
approved by the Interuniversity Ethics Committee
(Protocol No. 04-19). Each patient received de-
tailed information about the study and signed an
informed consent to participate in the study.

Statistical analysis

Statistical processing was carried out using spe-
cialized software MedCalc 20.014 (Belgium) in
the Microsoft Windows 11 environment (USA).
The data is presented in the form of an arithme-
tic mean or median and a 95 % confidence interval
(CI). Statistical hypotheses were tested using the
nonparametric Mann — Whitney U-test and the
parametric Fisher test. The results obtained were
regarded as reliable at p < 0.05.

Results

The main results of the study and their
discussion

The study included 52 patients with verified BE
without dysplasia, including 34 men and 18 wom-
en. The average age of the patients included in the
final analysis was 48.0 years (95 % CI 41.5-52.0)
(Table 1). All examined patients received PPIs as
basic therapy.

It is worth noting that according to anamnestic
data, 8 (15 %) of 52 patients have never experienced
symptoms of GERD, and the diagnosis of BE was
established when performing a planned endoscopic
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LES +CD

Fig. 3. High-resolution manometry. Esophago-gastric junction (EGJ). UES — upper esophageal sphincter; LES —
lower esophageal sphincter; CD — crura diaphragm. A — normal structure of EGJ. The EGJ is represented by
a single pressure zone, including the LES and CD; B — violation of the structure of EGJ. EG]J is represented
by two pressure zones: the upper one is the pressure of the LES, the lower one is the pressure of the CD, which
corresponds to a hiatal hernia; C — hypotension of LES. The LES resting pressure is 4 mmHg (norm 10—
45 mmHg).

Own data of the Laboratory of functional research methods in gastroenterology.

Puc. 3. Manomerpust Bbicokoro pasperuenus. [Tumesoano-xenynounpiii nepexoa (IKITD). UES — Bepxuuil nuiie-
BoaHbI chunkrep; LES — mmwkunit numesognstii chunkrep; CD — HOXKN quadparMbl. A — HOPMaJIbHAS CTPYK-
typa IIKIIL. IIJKII npeacrasien eanHoii 30HO# gaBienus, Biovatonieit LES u CD; B — napymienne cTpyKTypbl
ITOKII. IIPKIT mpeacraByieH ABYMSI 30HAMHU JaBJeHUs: BepxXHsas — paasienune LES, mwkuas — pasmenwe CD, uto
COOTBETCTBYET TPBIXKE MHUIIEeBOJHOTO oTBepcTus auacdparmel; C — runortonns LES. /laBaenue moxos LES 4 MM pr.
cr. (nopma 10—45 MM pr.cr.)

Cobcmeennvie dannvie Jlabopamopuu ynkyuonarvivLx Memooos ucciedosanus 6 zacmpoanmepoozuu MIMCY
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examination either as part of a medical examination
or for other reasons.

Based on the results of daily pH-impedance pa-
tients were differentiated into two groups depending
on the adequacy of the acid-suppressive effect of PPIs.
AET was used as an instrumental criterion for evaluat-
ing the effectiveness of PPIs: up to 4 % — adequate
antisecretory response (group 1), above 4 % — insuf-
ficient antisecretory response (group 2) (Fig. 5).

According to the results of daily pH-impedance,
AET was 0.5297 % (95 % CI 0.2210—0.8384) in pa-
tients of group 1 and 7.84 % (95 % CI 5.2634—
10.4166) in group 2 (Fig. 6).

Group 1 included 37 patients with an adequate
response to PPI therapy, group 2 consisted of 15 pa-
tients with insufficient effect of antisecretory thera-
py, which required its correction. It should be noted
that out of 52 patients, 10 people (19 %) noted the
presence of complaints, despite taking antisecretory
drugs. At the same time, in group 1, where PPIs
were effective out of 37 patients, symptoms were
present in 6, in group 2 with insufficient acid sup-
pression in 4 patients (Table 2). Thus, it was found
that the absence of clinical manifestations does not
always indicate sufficient acid suppression, and at

the same time, with adequate antisecretory the effect
of PPIs in patients may persist complaints.

The total number of reflux averaged 55 in the
group 1 of patients and 106 in the group 2. The av-
erage number of acid reflux in group 1 was 5.6757
(95 % CI 2.8827—8.4686), in group 2 patients —
48.5333 (95 % CI 34.8626—62.2041) (Fig. 7). The
average number of non-acid reflux was also higher in
group 2 patients and averaged 58, then as in group
1, this indicator was 47. Thus, in patients who ad-
equately responded to PPI therapy, compared with
patients with insufficient response, there is not only
a naturally smaller number of acid reflux, but also
non-acid reflux, and consequently, the total number
of stomach contents thrown into the esophagus.

It is known that the composition of the reflux
may include not only hydrochloric acid, but also du-
odenal contents, represented by bile acids, trypsin
and lysolycetin, which can have a synergistic effect
on the mucous membrane of the esophagus, damag-
ing it. With such mixed refluxes, PPIs have a clin-
ical effect not only due to the suppression of acid
production itself, but also due to a decrease in the
amount of gastric secretions, which reduces the vol-
ume of reflux [3, 39].
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DCI

LES

Fig. 4. High-resolution manometry. Motility of the thoracic esophagus. UES — upper esophageal sphincter;
LES — lower esophageal sphincter; DCI — distal contricticle integral. A — normal motility: DCI —
2769 mmxHgemxsec (norm 450—8000 mmHgxcmxsec); B — ineffective motility: DCI — 360 mmHgxcmxsec
(norm 450—8000 mmHgxcmxsec) — weak peristalsis; C — absent contractility: DCI — 0 mmHgxcmxsec (norm
450—8000 mmHgxcmxsec)

Own data of the Laboratory of functional research methods in gastroenterology.

Puc. 4. Manomerpusi Bbicokoro paspetnienns. Mortopuka rpynHoro oraena nuiieBoga. UES — Bepxumii mnuiie-
Bogubiii chuakrep; LES — mwxauil numesognbiii chuakrep; DCI — uHTerpasbHas COKPATUMOCTb JUCTATBHOTO
cerMenTa. A — HopMazbHas Motopuka: DCI — 2769 MM pr. cr.xcmxcek (Hopma 450—8000 MM PT. CT.XCMXCEK);
B — Haddekrusnas moropuka: DCI — 360 MM pr. cT.XcMxcek — ociabienHast nepucraibtuka; C — oTCyTCTBUE
cokparumoct: DCI — 0 MM pT.cT.XCcMXCeK

Cobcmesennvie dannvie JTabopamopuu pyHKYUOHAILHOIY MeMOO06 UCCIeD06aANUs 6 eacmpodnmeporozuu MTMCY
um. A.U. Esdoxumosa.

Table 1. Distribution of patients by age and gender
Tabauya 1. Pacupeaenenue NanueHToOB 110 BO3PACTY M TIOJLY

Group Absolute number, n Men, n (%) Women, n (%) Age (95 % CI), years
Ipyima A6comoTHoe uncao, n | Myskuunbt, n (%) | Kemmunbr, 7 (%) Bospacr (95 % JAWN), ner
nE 52 34 (65.38) 18 (34.62) 48.0 (41.5-52.0)

Note. BE — Barrett’s esophagus; n — number of patients; CI — confidence interval.
IIpumeuanue. I1b — numeBox Bappera; n — kosmvectBo nanuenTos; IV — noBepurtesbHbINT MHTEPBAJI.

However, in conditions of acid suppression,
non-acid reflux can be the reason for the persistence
of complaints. Thus, according to pH-impedance, in
6 patients of group 1, symptoms were associated with
refluxes with pH > 4, which required the addition of
drugs from other groups to the treatment.

In 15 patients with BE, the effect of taking PPIs
was insufficient (group 2). One of the main reasons
for the insufficient effectiveness of PPI may be the
violation of medical recommendations by patients for
various reasons. The ineffectiveness of treatment is
often associated with improper administration and
non-compliance with the dose of PPIs and the timing
of therapy [3, 40].

Five patients out of 15 in group 2 were recom-
mended a half dose of PPIs, 6 patients did not follow
the medication regimen, explaining this by a decrease
in motivation to follow medical recommendations in
the absence of symptoms, 4 patients took PPIs of old

generations that did not provide full blocking of hy-
drochloric acid production (both by prescription of
the attending physician, and independently changing
the drug from a new one generations for economic
reasons). Four patients of group 2 had complaints
of burning behind the sternum while taking PPIs.
According to the results of daily pH-impedance, a
convincing association of symptoms with acid reflux
was revealed. Antisecretory therapy was adjusted for
all patients of group 2.

Special attention should be paid to patients with
BE from group 2 who had no clinical manifestations,
despite the insufficient effect of acid-suppressive
treatment. Thus, the absence of GERD symptoms
against the background of acid-suppressing therapy
is not an absolute criterion for the effectiveness of
PPIs for patients with BE.

A number of studies show that some patients with
BE may have unexpressed GERD symptoms, and
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Fig. 5. General view of the daily pH-impedance. A. Inadequate acid suppression: 1 — impedance channels; 2 —
pH curve of the esophagus: numerous decreases in pH < 4 (acid reflux), AET is 7.3 %; 3 — pH curve of the
stomach: PPIs does not provide adequate acid suppression (time with pH < 4 in the stomach 44 %); 4 — diary
panel, where a red circle marks the reception of PPIs; B. Adequate acid suppression: 1 — impedance channels;
2 — pH curve of the esophagus: episodes of pH decrease < 4 (acid reflux) are not observed, AET is 0.1 %; 3 — pH
curve of the stomach: PPIs provides adequate acid suppression (time with pH < 4 in stomach 2.5 %); 4 — diary
panel, where a red circle marks the reception of PPIs

Own data of the Laboratory of functional research methods in gastroenterology.

Puc. 5. O6mwuit Buzx cyrounoii pH-ummegancrpammor: A. HeazsexkBaTHas kuciaotocynpeccusi: 1 — nuMIegaHc-KaHATbI;
2 — pH-xpuBas muieBoja: MHOrourcaeHuble camkerns yposusa pH < 4 (kucsbie peduiokcest), pems ¢ pH B nuie-
Bojie < 4 3a cytku 7,3 %; 3 — pH-xpusas sxeayaka: UIIIT e obecrnieunBaer ajeKBaTHON Kucaotocynpeccun (Bpemst
¢ pH < 4 B kenyake 44 %); 4 — JHEBHUKOBas NaHeNb, Ie KPACHBIM KPysKKoM orMeden npuem WIIIT; B. Axexsar-
Hast Kucjorocynpeccusi: 1 — uMneganc-kanaibl; 2 — pH-kpuBas nmineBoja: anu30J0B cHUKeHus ypoBHs pH < 4
(kucable peduniokenr) He Habmopaercs, BpeMst ¢ pH B mumesoge < 4 3a cyrku 0,1 %; 3 — pH-xpusas skeaymaka:
WIIIT oGecnieyuBaet agekBaTHyIo Kucaorocynpeccuto (Bpems ¢ pH < 4 B skenyake 2,5 %); 4 — JHEBHUKOBast NaHeJIb,
rjie KpacHbIM KpYs>kKoM oTMeueH npuem MIIIT.

Cobcmeentvle dannvie 1a60PAMOpUL PYHKUUOHATILHBIX MeMOO0E8 UCCAed08aNUsl 6 zacmpoanmepoozuy MTMCY
um. A. 1. Esdoxumosa.
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Fig. 6. Comparative data on the assessment of AET
Puc. 6. CpaBHuUTe IbHBIE JJAHHBIE TI0 OI[eHKe OGIIETO Bpe-
menu ¢ pH < 4 B numesoje

Fig. 7. Comparative data on the assessment of the
number of acid reflux per day
Puc. 7. CpaBHuTEJbHBIE [JaHHBIE M0 OIEHKE KOJMYECTBA
KUCJIBIX PEDIIIOKCOB 3a CYTKH

Table 2. Distribution of patients according to the antisecretory effect of PPIs and the presence

of complaints

Tabauya 2. Pacupeaenenue NalueHToB 110 aHTHCEKpeTopHOMY aeiictBuio WIIIT n Hajmmuuio kanob

Group 1, n = 37
(AET < 4 %)

Ipynma 1, n = 37
(mpouenT Bpemenn ¢ PH < 4 B nmiesose
3a cyTku < 4 %)

Group 2, n = 15
(AET > 4 %)

Ipymma 2, n = 15
(mponenT Bpemenn ¢ PH < 4 B nmmesose
3a CyTKH > 4 %)

Symptoms + Symptoms — Symptoms + Symptoms —
CuMrToMBI + CUMIITOMBI — CuMmToMBI + CUMIITOMBI —
6 (16 %) 31 (84 %) 4 (27 %) 11 (73 %)

Note. n — number of patients.
[TpumevaHue. 7 — KOJUYECTBO TAIIUEHTOB.,

often (40—45 %) there are no complaints at all, even
despite a higher AET [30, 41, 42]. Thus, the absence
of symptoms in a patient with BE does not indicate
the absence of GERD in general, nor of BE, nor
of the effectiveness of antisecretory therapy, since
about half of patients with BE do not experience
symptoms characteristic of GERD even before the
appointment of PPIs [1].

These features of the clinic are explained by the
reduced sensitivity of the receptors of the esophageal
mucosa in patients with BE to reflux. Johnson D.A.
et al. in an early study, it was demonstrated that
the chemoreceptors of the esophageal mucosa in pa-
tients with BE are less sensitive to hydrochloric acid
solution compared to those in patients with ero-
sive esophagitis, which was estimated by the time
of occurrence and severity of pain in response to a

chemical stimulus. [43]. In another study, it was
revealed that patients with BE demonstrated lower
sensitivity of the mechanoreceptors of the esophageal
mucosa when inflating balloons compared to healthy
individuals, patients with other forms of GERD and
patients with functional heartburn [44].

Various concepts have been proposed to explain
the causes of mucosal hyposensitivity in patients
with BE. Thus, M.G. Brandt et al. suggested that
it is the replacement of the normal esophageal epi-
thelium with a specialized cylindrical one that leads
to the protection of sensitive nerve endings of the
esophageal mucosa from sensitization [45]. There
have been suggestions that the reduced sensitivity to
acid perfusion is due to the lower permeability to hy-
drogen ions of the altered esophageal mucosa in pa-
tients with BE [46]. In a study by P.W. Weijenborg
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et al. it has also been shown that patients with BE
are less sensitive to acid than other forms of GERD.
However, the difference in the integrity of the mu-
cous membrane, as the cause of the different sensi-
tivity of the esophagus to acid perfusion, was not
identified [47].

A recent study by C. Lottrup et al. demonstrates
the peculiarities of sensitivity to various stimuli of
the esophageal mucosa in groups with BE and control
persons. The nature of the reaction to mechanical,
thermal, electrical and chemical effects was studied.
In general, the group with BE showed hyposensitiv-
ity to all stimuli, except chemical, compared with
healthy individuals. Sensitivity to acidic effects in
the group with BE was comparatively higher. It is
worth emphasizing that patients with other GERD
phenotypes were not included in the study and a
comparative assessment of sensitivity was not carried
out in them. In addition, in this study, a comparison
was made within the group with BE, where 57 % of
patients had GERD symptoms and 43 % of patients
were asymptomatic. Asymptomatic patients showed
reduced sensitivity to all stimuli compared to those
who had symptoms. Thus, this work showed that
patients with GERD complicated by BE constitute
symptomatic and asymptomatic subgroups demon-
strating different sensory profiles [42].

The age factor may also cause a relatively lower
sensitivity of the esophageal mucosa. In the studies
of R. Fass et al., A. Grade et al. it has been shown
that in patients aged 65 years and older, sensitivity
is lower than in the age group of 50 years and young-
er [48, 49].

According to high-resolution esophageal manom-
etry, disorders of EGJ and motility of the thoracic
esophagus were detected in 35 patients out of 52.
When assessing the structure (presence or absence
of HH) and function (tone of the LES) EGJ disor-
ders were detected in 21 patients out of 52: 13 had
only HH, 2 had hypotension of the LES, 6 patients
had both HH and hypotension of the LES (Fig. 3).
Disorders of the motor function of the thoracic
esophagus were noted in 31 patients out of 52: 21
showed signs of ineffective motility, 10 showed signs
of absent contractility (Fig. 4).

In a number of studies, it has been shown that
disorders of the structure and function of EGJ and
motility of the thoracic esophagus are often found in
patients with BE and prevail in them compared to
patients suffering from NERD and healthy individ-
uals. Significant differences with the erosive reflux
disease (ERD) group were not revealed [25, 32, 33,
38, 50].

Comparative analysis of groups 1 and 2 showed
that disorders of the structure and/or function of
EGJ were detected in 27 % of patients in group 1 and
73 % of patients in group 2.

The LES tone in group 1 patients was significant-
ly higher (27.75 mmHg, 95 % CI 23.8122—31.7013)

compared with patients in group 2 (14.67 mmHg,
95 % CI 9.1579—-20.1754) (Fig. 8).

When comparing the frequency of occurrence of
motor disorders from the thoracic esophagus, these
are determined in 62 % of patients of group 1 and in
53 % of patients of group 2.

It is worth noting that in group 2 of patients,
5 patients had only HH, 2 patients had a combina-
tion of HH and hypotension of the LES, 4 had only
disorders of the motility of the thoracic esophagus
(ineffective motility in 3 cases and absent con-
tractility in 1 case), 1 patient had a combination
of hypotension of the LES and ineffective motil-
ity and 3 disorders of the motility of the thorac-
ic esophagus (ineffective motility in 1 case, ab-
sent contractility in 2 cases) in combination with
HH and hypotension of the LES (Fig. 9). Also,
11 out of 15 patients in this group had no symp-
toms against the background of inadequate action
of PPIs, which could potentially cause a higher
risk of progression of BE both due to a combina-
tion of factors aggravating the course of the dis-
ease (increased acid exposure in the esophagus,
disorders of the structure and function of EGJ,
disorders of the motility of the thoracic esoph-
agus), and due to the absence of symptoms in
conditions of ineffective acid suppression. This
may be mistakenly assessed as a satisfactory ef-
fect and lead to untimely correction of treatment
[51, 52].

Conclusion

GERD is currently one of the most frequent
diagnoses in gastroenterological practice. BE is a
complication of GERD that increases the risk of a
sequential transformation from intestinal metapla-
sia without dysplasia to low and high degree dys-
plasia and eventually to EAC. This makes it neces-
sary to conduct adequate diagnostics and improve
the effectiveness of drug treatment of GERD in
general and patients with BE in particular, which
improves the quality and life expectancy of pa-
tients.

The main role in determining individual pat-
terns of esophageal acidification and motor char-
acteristics is played by functional research meth-
ods such as daily pH-impedance measurement and
high-resolution esophageal manometry.

In the framework of this study, predictors of the
insufficient effectiveness of PPIs in patients with
BE were studied based on the parameters of dai-
ly pH-impedance and high-resolution esophageal
manometry. It has been shown that a number of
patients with BE have insufficient pharmacolog-
ical efficacy of antisecretory therapy even in the
absence of clinical symptoms of GERD. In addi-
tion, according to pH-impedance, it was noted that
with effective acid suppression, the persistence of
complaints may be due to non-acid reflux, which
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may also require correction of treatment by addi-
tional prescribing of drugs of other groups or per-
forming fundoplication. When analyzing the data
N obtained during high-resolution esophageal manom-
etry, it was not possible to identify significant dif-
- ferences in the frequency of motor disorders between
groups with the effectiveness of PPIs and with their
unsatisfactory effect in our study. However, signifi-
cantly more frequent registration of violations of the
structure and/or function of EGJ was found in the
group with insufficient effectiveness of antisecretory
therapy. Thus, predictors of insufficiently effective
therapy of patients with BE are both insufficient
pharmacological action of the PPIs themselves, and
motor disorders causing non-acidic gastroesophage-
5| | | al refluxes, reduced esophageal clearance, which in
Group 1 Group 2 turn can.s.upport the patient’s symptoms and affect
pynna 1 pynna 2 the condition of the esophageal mucosa.

Based on the research work carried out, it was
revealed that patients with BE are heterogeneous
and, with general principles of management, re-
quire a differentiated approach to treatment. A per-
sonalized approach, based, among other things,
on pH-impedance and esophageal manometry data,

351 p=0,0004

30

25

15

Tone of the LES, mmHg
Touyc HIIC, Mm pT.CcT.

10

Fig. 8. Comparative data on the tone of the lower
esophageal sphincter in the study groups

Puc. 8. CpaBHHUTE/NbHbIE JaHHBIE TI0 TOHYCY HUKHETO ITH-
EBOTHOTO C(PUHKTEPA B MCCJIEAYEMbBIX IPYIITaxX

Fig. 9. High-resolution manometry. A combination of hypotension of the LES, the presence of HH and ineffective
motility. UES — the upper esophageal sphincter. LES — lower esophageal sphincter — resting pressure 8 mmHg
(norm 10—45 mmHg); CD — crura diaphragm. The divergence of the pressure zones created by the LES and CD,
which corresponds to a heatal hernia 2.3 cm. DCI — distal contractical integral — 172 mmHgxcmxsec (norm
450—8000 mmHgxcmxsec) — weak peristalsis.

Own data of the Laboratory of functional research methods in gastroenterology.

Puc. 9. Manomerpus Bbicokoro paspenienus. CouyeraHne TUIOTOHUHM HIXKHETO TIHIIEBOJHOTO CQWHKTEpa, HaJH-
YW TPBDKM THIIEBOJHOTO OTBepcTHsl auadparmel n HeaddektnsHoi Motopukn. UES — BepXHUIT NMUIIEBOIHBII
chunkrep. LES — HwkHuil nuimesoanbiii cunkrep — aapiaexue nokos 8 MM pr. cr. (Hopma 10—45 MM pr. cr.);
CD — noxku amadparmel. Pacxoxkaenne 3oH gaBienus, co3naBaeMbix HIIC m H/I, yTo cOOTBETCTBYET TPBIKE TTH-
1meBoiHoro orBepctust auadparmer 2,3 cM. DCI — wHTerpasbHas COKpAaTHMOCTh ANCTAJILHOTO cerMeHTa — 172 MM
pr. cr.xemxcek (Hopma 450—8000 MM pT. cT.XcMXceK) — ocaab/eHHass IepUCTaJbTHKA.

Cobcmeenvle dannvie 1a60PAMOPUL PYHKUUOHATLHBIX MeMOO0E8 UCCAeD08aNUsl 6 zacmpoanmepoozuy MTMCY
um. A.U. Eedoxumosa.
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VI3MeHeHUs CTPYKTYPHBIX U PYHKITMOHAABHBIX
CBOYWCTB aABOYMUHA y AI[UEHTOB
C AeKOMIIEHCYPOBAHHBIM I[TUPPO30OM IIeYeHU

A.A. Typkuna*, M.B. Maesckas, M.C. sRapkosa, B.T. Mpamkun

DIAOY BO <Ilepsuiti Mockosckuii zocydapcmeennviii meduyunckuil ynueepcumem um. .M. Ceuenosas
(Ceuenoscruii Ynueepcumem) Munucmepcmea 30pasooxpanenus. Poccuiickoti Dedepayuu, Mockea, Poccutickas Dedepaust

Llenb: NpoBECTV CPaBHUTENbHbIV aHaNIn3 CTPYKTYPbl U GYHKLIMOHANbHBIX CBOVCTB CbIBOPOTOYHOMO anbbyMunHa y na-
LIMEHTOB C JAEKOMMEHCUPOBAHHbBIM LIMPPO30M NEYEHM METOA0M CMEKTPOCKOMMM CMIMHOBOMO 30H4a C MPUMEHEHNEM
3NEKTPOHHOIO NapamMarHUTHOro pe3oHaHca (AlNP-cnekTpockonun).

Martepuanbl u MeToabl. B ocHOBHYIO rpynny nccnegosaHus oy 70 naumeHToB ¢ AEKOMMEHCUPOBAHHbBIM LIMP-
po3oM nevenun (LIM) v acumtom. KOHTpONbHYO rpynny coctaBunn 12 300poBbIX 4OOPOBOJSIbLEB, CONOCTaBUMbIX
Mo nosy 1 BO3pacTy, He MeloLyx 3abosieBaHni nevyeHn. ns oueHKU CTPYKTYPHOWM 1 YHKLMOHAIbHOM CNOCOBHO-
CTV anbbyMnHa NPOBOAMAN aHaNIM3 CbIBOPOTOYHOrO anbbymmHa metogom AMP-cnekTpockonuu.

PesynbraTbl. YpoBeHb aibbyMuHa B npeaesiax pedepeHCHbIX MHTepBanoB obHapyxeH y 37 naumeHToB (59,8 %).
Mpwu LIM nokasaTenu HaTMBHOrO anbbyMmHa CHUXAIOTCS MO MepPe NPOrpeccrupoBaHmsa 3ab01IEBaHUS C HAVMEHbLLN-
MU 3HaveHmnamm B rpynne LN knacca C no wkane Yannpa — lMeto (p < 0,001). CeasbiBatowas adPeKTUBHOCTb aflb-
OyMMHa TakXe CHuMXanacb B COOTBETCTBUN C TsxkecTbio LM (p < 0,001) ¢ MUHUManbHbIMK Noka3aTensMmu B rpynne
naumeHToB ¢ LM knacca C (Me = 25,43 %; n = 30; p < 0,001). TpaHCNOpTHas akTUBHOCTb anbOyMMHA CHMXanachb
y NALUMEHTOB C AEKOMMNEHCALMEN LMPPOo3a C MUHMManbHbIM Nokasatenem npu LN knacca C (Me = 26,09 %). Y na-
LIMEHTOB C AEKOMMNEHCUPOBAHHBIM 32601€BAHNEM OETOKCUMKALUNOHHAA 3PPEKTUBHOCTb anbOyMUHA 3HAYUTENBHO
cHmxeHa (LN knacca B Me = 44,03; LI knacca C Me = 17,16). HecmMoTps Ha HOpMasibHblE 3HAYEHMS CbIBOPOTOY-
Horo anbbymuHa y 72,5 % naumeHTtoB ¢ LM knacca B ny 26,7 % c LM knacca C ero HopmManbHasa GyHKUMSA Obina
coxpaHHom nmwb 'y 12,3 % npwu LM knacca B, a npw LN knacca C wkane Yarnnga — lNbio He COOTBETCTBOBAA HOPME
HW Yy OQHOrO NaLMeHTa.

BbiBOAbI. Y NaUMEHTOB C LIMPPO30OM MEYEHU HE TOJILKO CHUXAETCS YPOBEHb CbIBOPOTOYHOrO afibbyMuHa, HO U Ha-
pywatTcsa ero GuU3nosormyeckme HEOHKOTUYECKNE CBOMCTBA. BbIpaXEHHOCTb OaHHbIX HapyLleHWUi Bo3pacTaeT
no Mepe NporpeccrMpoBaHns uMppo3a. Mony4yeHHble HaMn AaHHbIE NO3BOMISIOT CTaBUThL BOMPOC O HEOH6X0AMMOCTH
vcnonb3oBaHma AlMP-TecTa onsa onpeaeneHnst nokasaHuin K 3aMecTUTesIbHOM Tepanmmn anb0yMUHOM Y NaLMEeHTOB
¢ UM n acumtom gaxe npy HopMasibHbIX 3HAYEHWSIX Er0 CbIBOPOTOYHOM KOHLIEHTPaLN.

KnioueBble cnoBa: anbbymuH, 3MP-cnekTpockonus, LMPPO3 neyveHn, HaTuBHas koHdopmauus (DR), cBoicTBa
anbbymmHa

KoH®NUKT nHTepecoB: aBTOPbI 3as9BNSIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana uutnpoBaHus: TypkmHa A.A., Maesckas M.B., Xapkosa M.C., VBawkuH B.T. MI3MeHEeHNS CTPYKTYPHbIX 1 PYHKLUMOHANBHBIX
CBOWCTB anbbyMyHa y NauMeHTOB C AEKOMMNEHCUPOBAHHbLIM LIMPPO30M NeveHn. POCCUINCKIMIA XXypHan racTpOSHTEPOOrim, renartono-
rvun, kononpoktonorun. 2023;33(1):40-50. https://doi.org/10.22416/1382-4376-2023-33-1-40-50

Changes in the Structural and Functional Albumin Properties in Patients

with Decompensated Liver Cirrhosis
Anastasia A. Turkina*, Marina V. Maevskaya, Maria S. Zharkova, Vladimir T. lvashkin
I.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: to conduct a comparative analysis of serum albumin’s structural and functional properties in decompensated
cirrhotic patients by means of spin prob EPR spectroscopy.

Materials and methods. The main study group included 70 patients with decompensated liver cirrhosis and ascites.
The control group consisted of 12 healthy volunteers, comparable in gender and age, without liver diseases. To as-
sess the structural and functional ability, serum albumin was analyzed by EPR spectroscopy.

Results. Albumin levels within reference intervals were found in 37 patients (59.8 %). The native albumin index de-
crease in cirrhotic patients as the disease progressed with the lowest values in the Child — Pugh C group (p < 0.001).
The binding efficiency of albumin decreased in accordance with the severity of cirrhosis with minimal albumin binding
capacity in the Child — Pugh C (Me = 25.43 %; n = 30; p < 0.001). The transport activity of RTQ albumin decreased
in patients with decompensated cirrhosis, the lowest transport ability was observed in the Child — Pugh C group
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(Me = 26.09 %). In patients with decompensated disease the detoxification potential was significantly reduced:
Child — Pugh B — Me = 44.03 %; Child — Pugh C — Me =17.16 %. Despite the normal values of serum albumin in
72.5% of patients with cirrhosis B and in 26.7% in the cirrhosis C group, only 12.3% in the cirrhosis B group had nor-
mal albumin function and in cirrhosis C no patients had normal albumin function.

Conclusion. There were not only serum concentration depletion in cirrhotic patients, but also albumin physiological
non-oncotic properties were violated. The severity of these changes increased with the progression of cirrhosis. Our
data allow us to raise the question of the need to use the EPR test to determine indications for albumin replacement
therapy in patients with cirrhosis and the presence of ascites, even at normal values of its serum concentration
Keywords: albumin, EPR spectroscopy, liver cirrhosis, native conformation (DR), properties of albumin
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Bseaeunne

Hambosee pacmpocTpaHeHHBIM GEJIKOM B COCY/IU-
CTOM pycJie sBJseTcs: aabOyMuH, cocraiiss 6oJiee T110-
JIOBUHBI BceX 6enKoB Tiasmbl [1]. Anp6GymMuH — Mo-
Jexysna B opMe cepiia ¢ HepuojoM IOJypacnaia
okosio 19 aueit [2]. 3a cuer oTpulaTEBHOTO 3apsijia
1 GOJIBIION MOJIEKYJISIPHONW MacChl albOyYMUH SIBJISIET-
Cs OCHOBHBIM MOJYJISITOPOM PpacIipe/ie/ieHuss BHYTpPU-
COCYIMCTON M MEXKKJIETOUHON JKUJIKOCTE! U y4acTByeT
B MOJJIEPKAHUN OHKOTHYECKOTO JlaBienus [3].

B nocnennee BpeMsi Bce 6GoJiblliee BHUMAaHUE y/e-
JISeTCST  HEOHKOTWYECKUM  CBOIICTBaM  aibOyMUHA.
On cBsA3bIBaeT U TPAHCHOPTUPYET pasJuvHble OHO-
JloTHueckre CyOCTaHIH, YYacTBYeT B JIETOKCUKAIIH
9H/IOTEHHBIX 1 HK30T€HHBIX COEIMHEHWIl, BBIIOTHSIET
AHTUOKCH/IAHTHYIO, UMMYHOMO/YJIUPYIONIYIO W 3HJO-
TenonpeKkTuBHyio gyukiuuu [4, 5]

Heonkornveckue cBolicTBa asbOyMUHa 3aBUCST
OT €ro MOJIEKYJSIDHON CTPYKTYpPbl, MeHsoneics
10/ BO3/IEHCTBIEM (DUBMOJTOTHYECKUX U TMATOJIOTHYE-
ckux npoieccoB [6]. Mosekyna anbOyMuHA COCTOUT
13 35 OCTATKOB I[UCTeNHA; 34 MUCTEMHOBBIX OCTaTKa
y4acTBYIOT B 00pa3oBaHUU JIUCYJIbMDUIAHBIX CBsI3€i
[7]. Onmako eIWHCTBEHHDBIN ITMCTENHOBBIA OCTATOK
B nosnoxenun 34 (Cys34) ocraercss cBoGomubiM [8].
AJBOYMIUH MOKET HAaXOJWThCS B TPEX COCTOSTHUSX,
B 3aBucuMocTu oT cratyca Cys34: MepranTagbOyMuH
¢ BocctaHoBJeHHBIM Cys34, o6paTHMO OKHCJEHHBIT
HeMepKanTaabOyMuH-1; HeoOpaTUMO OKMCJIEHHBIH He-
MeprantanbOymun-2 [9, 10]. O6parumoe u HeoOpaTu-
Moe okucyenne Cys34, 0OCHOBHOTO aHTHOKCUIAHTHOTO
caiiTa MOJIEKYJIbI, a TaKXe HEOKHCJIUTEJTbHBbIE H3Me-
Henust (rIMKUpOBaHWe, IMCTEHHUINPOBAHUE, CYJIb-
¢uanpoBanne, yceuernne C- m N-KOHIEBOIl dacTh
MOJIEKYJIbI) YBEJMYUBAIOTCS TIPH JIEKOMIIEHCHPOBAH-
HOM IIUPPO3€E, KOPPEIUPYIOT C TSKECTHIO 3a00JeBa-
Husg u nporHoszoM narumenta [11, 12]. ¥ rocnuramnu-
3UPOBAHHDIX MAIMEHTOB OKWCJIECHHBIE W YCEYeHHbIE
no N-konily 130(opMbl ObLIM HE3aBUCHMO CBSI3aHbI
C acCIUTOM, TOYEYHOH HEeJI0CTaTOYHOCTHIO U OGaKTepHu-
anbHolt nngekiuei [12]. Tlosydyennble Januble Jerjan
B OCHOBY KOHIeNnu <«3(P(PeKTUBHON KOHIEHTPAINN
anpOymuna» (eAlb), KoTopas mogpasyMeBaer, uTo IJI0-
GambHas (QyHKIUS anbOyMHHA CBsS3aHA HE TOJBKO

C €ero KOHIlEHTpallueil B ChIBOPOTKE, HO U C COXpa-
HEHUEM ero CTpyKTypHoii mesocruoctu [13]. Tak,
B HeOOJIBIIIOM YHUCJe COBPEMEHHBIX PabOT IMOKA3aHO,
YTO TPU JIEKOMIEHCHPOBAHHOM I[HPPO3€ IEUeHH, Ha-
pPALy € KOJIUYECTBEHHBIM [Je(DUIUTOM IHUPKYJIUPYIO-
nero aabOyMuHa, MPOUCXOJUT TOBPEKIEHUE €r0 MO-
JIEKYJIIPHOU CTPYKTYPBI. IJTO CBSI3aHO C CHCTEMHBIM
BOCITaJIEeHHEeM W OKUCJIUTENbHBbIM cTpeccom [12, 13].
BMmecre ¢ TeM emHUYHOCTD TTO00HBIX PaboT CcO3/1aeT
TIPEITOCHIIKY /1711 abHEHINX uccaeJloBaHuil B JJaH-
HOI o6JiacTu.

MarepuaJjbl 1 METOAbI

[TanmenTor ¢ nexkomneHcupoBanubiM I[III w1 Hanu-
unem acuura (n = 70) cOCTaBUIM OCHOBHYIO TPYTI-
My, pas/ieJIeHHYIO Ha J[BE MOJTPYIIbI B 3aBUCUMOCTH
OT TSKeCTH nupposa 1o mkane Yaitaga — [Ibo (B u
C xnaccer). B konrposbryto rpynmy o 12 3710-
POBBIX ZI06POBOJIBIIEB, COMOCTABUMBIX MO MOJY W BO3-
pacrty, He UMENMX JAa60PaTOPHBIX U WHCTPYMEH-
TAJbHBIX TPU3HAKOB 3a60JIeBAaHUI TIeYeHn W WHBIX
3a6osieBaHnil, CIIOCOOHBIX BJIMATH Ha CBOHCTBA allb-
o6ymuHa. VMccmegoBanne mpoBoanioch ¢ aexabps 2020
mo oktsi6pp 2022 r.

Kpurepusamu BKIIOYEHNUS CIYXXUIH: WHGOPMUPO-
BaHHOE COTrJIaCHe TAIlMEeHTa Ha ydYacTHe B KJWHHIYE-
CKOM WCCJIeJIOBAHUM, YCTAaHOBJEHHBIH [UATHO3 Jie-
KOMIIEHCHPOBAHHOTO IMPPO3a TeueHn Ha OCHOBAHUH
KJIMHUYECKOTO, MHCTPYMEHTAIbHOTO U JTa00PAaTOPHOTO
o6cae0BaHNs; HaIW4YMe OTEYHO-ACIIUTUYECKOTO CHUH-
JipoMa.

K KputepusiM MCKJIIOYEHUSI OTHECEHBI CJIEYIONIHe
COCTOSIHUS: BO3pacT MeHee 18 jieT, TematoresIioaap-
nag kapumnoma (I'I[K) u apyrme oHKoJOrmueckne
cocTosinusi, O6OCTpeHUe XPOHUYECKUX 3a60JIeBaHUM,
neperecennas wHpeknugs COVID-19 B Teuenue
14 wepenn, nmmyHogepunur (BUY, CIINU/), nexom-
MeHCcalnst COMYTCTBYIONIEH TIaTOJIOTHH, TIOCJeO0Iepa-
muonubtii epuox (o 14 cyrtok), cemncuc, cenTuye-
CKHIl IIOK.

[Tporokon wuccaenoBanust ObLT 0J0OPEH JIOKAJb-
HBIM sTrueckuM KomureroMm, Ne 31-20 ot 11.11.2020.

BceM manmenraM, BKJ/IIOYEHHBIM B HCCJIELOBA-
Hue, ObLIN BBIMOJHEHbI CTAaHAAPTHbIE MEIUITMHCKNE
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nccaegoBannst. OTeHKA TSLKECTH 3a00JeBaHUS OlleHe-
Ha mo mkase Yaitnga — IIbio.

Jlist OlleHKM CTPYKTYPHBIX ¥ (DYHKIIMOHATBHDBIX
CBOHUCTB asibGyMUHA UCTIOJIB30BATIH METO/ CIIEKTPOCKO-
MU CIIMHOBOTO 30H/Ia C MPUMEHEHNEM 3JIEKTPOHHOTO
mapaMaruuTHoro pesonanca (IIIP-cmexTpockonmim).

W3mepennsi  NMpOUM3BOAWIM ~ HAa  aHAJIU3ATOPE
«ESR-Analysator MMS 01-08» mnpousBoauTes
«MedInnovation GmbH», Tepmanusi. Vicrnosib3oBasiu
Ha6oOp PeareHToB /IS OTpeesieH s in vitro (PyHKIH-
OHAJIBHOCTH aTbOYMUHA B CHIBOPOTKE KPOBU METOJIOM
cTMHOBOTO 30HIAa «MMS-kit-SA01», mpousBoanuTenst
«MedInnovation GmbH», Tepmanus.

B xoje mcciemoBaHus ONEHUBAIN CIEAYIONINE IT0-
KasareJu:

— Determination Ratio (DR) — mapamerp, Xxapax-
TEPUYIONIHIT MOJIEKYTy anbOyMuHa, cTeneHb KoHgop-
MAIMOHHON MOABIZKHOCTH, THOKOCTH CBIBOPOTOYHOTO
aIbOYMUHA;

— Binding Efficiency (BE) — casbiBaomas a¢-
heKTHBHOCTD, (PUBMKO-XUMUYECKAST XapaKTEPHUCTHKA
CaiiTOB CBSI3BIBAHUS JKUPHBIX KHUCJIOT;

— Real Transport Quality (RTQ) — tpancnopt-
Hasg 2(perTUBHOCTD;

— Detoxification Efficiency (DTE) — nerokcuka-
IIIOHHAs CIIOCOOHOCTD, XapaKkTepusyiornas 3hQeKTB-
HOCTDb CBSI3BIBAHUSI U 3BAKyallMl 3HIOTOKCHHOB aJib-
6yMITHOM.

Bemmunnbr nokazareseir (pyHKIIHOHAIBHOCTH aJib-
GyMuHA BBIPAKAIOTCS B TMPOIEHTAX, ITOKA3aTeb Ha-
TUBHOCTH KOH(OPMAIMH — B YCJIOBHBIX €IMHUIAX.

Onucanue ME€TOA0B CTaTUCTHYECKOro aHaJu3a

CratucTiecknuil aHaan3 TMPOBOAWJICI C WCIOTb-
soBanueM nporpammbl StatTech v. 2.8.8 (paspaGor-
yuk — OOO «Cratrex», Poccus).

KosmmuectBennbre MoKa3aresan OTIEHUBAJTH
Ha IpeiMeT COOTBETCTBUS HOPMAJbHOMY pacipe/ie-
JieHuto ¢ nomonibio kpurepusi Ilanupo — Ywuika

(npu uwucne nccnepyembix Menee 50) uaM KpuTepust
Koamoroposa — CmuproBa (IIpy umcIie nccieLyeMbix
Goxee 50).

KonnuecTBennble mokazaTe/n, NUMEIOIIe HOpMalb-
HOE pacIpeseeHne, ONUCHIBAMICH C IIOMOIIBIO CPeJ-
Hux apudmernyecknx seauunn (M) m crangapTHbIX
orkaonenuit (SD), rpanun 95 % A0BEPUTENHHOTO WH-
tepsana (95 % ).

B cayuae orcyrcTBHS HOPMAJbHOTO pacmpejelie-
HIS KOJWYECTBeHHbIE [IaHHBIE ONHNCBHIBAINCH C TTOMO-
o Megnanbl (Me) M HUKHEr0 M BEPXHEro KBapTH-
neit (Q1—-03).

KareropuanbHubie aHHble ONUCHIBATNCH C yKa3a-
HueM aGCOMOTHBIX 3HAYEHUI U MPOLEHTHBIX JIOJIEN.

CpaBHeHue BYX TPYIII 110 KOJMYECTBEHHOMY TI0-
KasaTesio, UMeIleMy HOPMaJbHOE paclpe/eseHne,
NpU YCJOBUU PABEHCTBA JAUCHEPCUI BBINOJIHIJIOCH
¢ momotipio t-kputepust CTbioieHTa.

CpaBHenne Tpex u OoJjiee TPYII 10O KoOJHYe-
CTBEHHOMY IIOKa3aTesio, MMeleMy HOpMaJbHOe
pacrpejiesieHne, BBITOJIHSIIOCHh C TTOMONILIO OJHO-
GaKkTOPHOTO IUCTEPCHOHHOTO aHaJM3a, anoCTepu-
OpHbIE CPaBHEHWS ITPOBOJUJINCH C TIOMOIIbIO KPU-
tepust Thiokn (Mpu yCIOBUM PaBEeHCTBA MCHIEPCHI),
kputepust Teiimca — Xayamaa (ipu HepaBHBIX JHC-
nepcusix).

CpaBHeHue [IByX TPYIIl TI0 KOJUYECTBEHHOMY
MoKa3areyio, pacHpejeseHie KOTOPOTO  OTJandYa-
JIOCh OT HOPMAaJIbHOTO, BBINOJHIJIOCH C IOMOIIbIO
U-xpurepuss Manna — YUTHH.

CpasHenue tpex u 60jiee TPYII 10 KOJTHMYECTBEH-
HOMY TIOKa3aTesio, pacrpejeneHne KOTOPOTo OTJIN-
4aJ0Ch OT HOPMAJbHOTO, BBITOJHSIOCH C TIOMOIIbHIO
kputepus Kpackema — VYounca, amocTepruopHbIe
CpaBHEHUsS — C MOMOIIbIO KpuTepus /lanna ¢ nmompas-
Koit Xoama.

CpaBHeHHne MPOTEHTHBIX JIOJIel TTPU aHaJIN3e YeTbl-
PEXTONBHBIX TAOJUI] CONPSIKEHHOCTH BBITIOJTHSIOCH
C TIOMOIIBIO KpuTepus Xu-KBagpar Ilupcona (mpu sHa-
YEHMAX OKMAAEMOro siienns Gomee 10).

XapakTepucTuka manueHToB,
BKJIIOYEHHBIX B HCCJIe/[OBaHNe

[Ipn aHamm3e TOJYYEHHBIX HAMW JaHHDBIX BbISIC-
HUJIOCh, YTO TPYNIBbI ObLIN COMOCTABUMBI TI0 TOJIY,
BO3pacTy. [pymmbl TPENMyIIeCTBEHHO COCTABJISLIH
kernabl (p = 0,090) (ucnoavsyemviii memoo: Xu-
Keaapam Hupcoua). Cpennuii BO3pacT IallMeHTOB
¢ IIIT cocraBsin 53 + 13 roja, 3/0poBbIX Jull — 42 +
16 roma. CraTUCTUYECKU 3HAYUMbBIX PA3JUYUil BbISB-
aero He 6buio (p = 0,082) (ucnonvsyemvii memoo:
F-kpumepuii. @uwepa).

Pacnipesienienre 1o 1oJty M BO3PACTy YYaCTHUKOB
uccyeloBanus TpejcraBieHo B tabsuiax 1 u 2, co-
OTBETCTBEHHO.

Tabauya 1. Pacupe/esieHre y4acTHUKOB MCCJIEJOBAHUS TI0 TIOJTY

Table 1. Distribution by sex depending on the groups being studied

Wccaenyemble rpymiibl P
[Toxkaszarenb Kareropuu Study Groups
Index Categories Tpynma LTI 7 (%) Ipynna xourpons n (%)
Liver cirrhosis group n (%) Control group 7 (%)
JKeHIHbI

Hox Women 45 (64,6) 8 (66,7)
Sex MysKUMHBI 0,050

o 25 (35,4) 4(33,3)
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Tabauya 2. PacupeeneHne y4aCTHUKOB MCCJAEOBAHUS 110 BO3PACTY
Table 2. Age distribution depending on the groups under study

Bospact
HOKa?laTeJIb Kareropun Age .
Index Categories 95% 11
M + SD 95% CI n
IIIT xnacca B mo mkamne
Yaitnga — [Ibio 53 +13 48—-57 40
Child — Pugh B
Hccaenyembie
IPYIIIIbI IIIT knacca C 1o mikaze
Yaitnga — [Ibio 51 +£9 48—55 30 0,082
Groups being Child — Pugh C
studied
I'pynma 310poBbIX
T06POBOJIBIIEB 42 + 16 32-53 12
Healthy volunteers

[Tpeobuagatotieii MpUYUHOI UPPO3a TedyeHn ObLIa
askorosbHas stuogorus (69,5 %), pexe BCTpeyaInch
BUPYCHBIH M cMemanubii renes saGomeBanus (7,3
n 6,1 % coorBerctBenHo). Irtuosorns I He Bau-
d7a Ha TSKeCTb 3a0osieBaHus no mkage Yaitnga —
[Tbio. CrarucTuyecky 3HAYUMbBIX PA3JIUYUIl BBISBJIEHO
ue 6buio (p = 0,299) (ucnoavsyemviii memod: Xu-
keadpam ITupcona).

Acturt I crenenn o TAC perucrpupoBasics y 28 06-
crepoBanubix (34,1 %), II crenenn y — 26 (31,7 %):
IIT crenenn — y 16 (19,5 %). B rpymne IIIT knac-
ca B nmo UYaiinga — Ilpo acuur I crenenu nHabio-
nancs y 25 (62,5 %) nanuentos, 11 cremern — y 9
(22,5 %) u 11 crenenn — y 6 (15,0 %). B rpymme 11T

Tabauua 3. Hatusnas koHbopMaius aibOyMuHa
30M IeYeHH U 3JI0POBBIX JOOPOBOJIBIIEB

Table 3. Native conformation of albumin (DR)
healthy volunteers

C xnacca: I cremean — 3 (10,0 %), II crenenn — 17
(56,7 %), III cremenn — 10 (33,3 %).

YpoBenb ampbOymMuHAa B TIpefenax pedepeHCHBIX
uHTepBaioB ob6Hapysken y 37 maunmentoB (59,8 %).
IIIT kmacca B no mkane Yaiaga — Ilbio guarsocru-
posan y 29 nanumenros (72,5 %), 1111 kracca C — y 8
Gombrbix (26,7 %), p < 0,001.

B xozne nposenenusi 1P tecra namu GbLIM 10JTY-
YeHBI CJEIYIONINe Pe3yIbTaThI.

HaruBHag kondopManusa cbIBOPOTOUYHOIO
ampOoymuna (DR)

B rpymnme mo6poBosibiieB mokazatenb DR Obur
BBIIlIE, YeM B TPYIIIAX MAIMEHTOB C IIUPPO3OM IEUEHH

(DR) y maumeHToB ¢ J€KOMIEHCHPOBAHHBIM LUPPO-

in patients with decompensated liver cirrhosis and

. ) DR (HartuBHOCTb KOH(MOPMAIUK aabGyMuHa)
HOII{SSZTEM’ Iégzgr?)%lg DR (native albumin conformation ) p
X g Me 01-03 n
IIIT xnacca B mo mkamne <0,001*
Yaiinga — IIbio 0,89 1,74 : 0,19 40 p Il C — 1T B
Child — Pugh B <0,001
p Child — Pugh C
— Child — Pugh B
< 0.001
IIIT xmacca C mo mikase p 3noposbie — IIII B
Yaiinga — Ilbio -2,42 -2,54 : -2,26 30 - 1
HcceayeMbre Child — Pugh C 0,00
G I‘PYH%H. p healthy —
e Child — Pugh B
< 0.001
p 3popospie — IIIT C
I'pymnma 310poBbIx < 0,001
JIOGPOBOJIBITEB 3,31 2,19—-3,80 12
Healthy volunteers p healthy —
Child — Pugh C
< 0.001

[Ipumeyanue. * pasmuaus nokasaresieil cratucriyeckn sxaunMsl (p < 0,05).

Note. * differences are statistically significant (p < 0.05).
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Puc. 1. Hatusnas kondopmanus ansbéymuna (DR) y manueHnToB ¢ A€KOMIEHCHPOBAHHBIM IIUPPO30OM HEUCHH
U Y 3/I0POBBIX JOOPOBOJIBIIEB.

Fig. 1. Native albumin conformation (DR) in patients with decompensated liver cirrhosis and healthy controls

(Me = 3,31). IIpu ananuse ganubix namuenTos ¢ [[II  PesyabraThl ananmsa npejcrabieHbl B Tabauie 3
obparanao Ha ceOd BHUMaHUe CHUKEHME oKasaTesast ¥ Ha pucyHke 1.

HAaTUBHOTO abOyMUHA TI0 Mepe TPOrpeccupOBaHUS BoisiBieHHbIE pa3anyus MexK/1y MCCae0BAHHBIMU
3abosieBanug. Tak, HanMeHbIINe 3HAYEHWS perv- TpyNIaMi B HATHUBHOH KoHdopMaiun aabOyMuHa
crpupoBanuch B rpynne I[IT knacca C no mkase 6buin cratuctudeckn sHaunmbl (p < 0,001) (ucnoan-
Yaiinga — Ilbio. Meamana mokasarenss DR B rpyn-  3yemoui memod: kpumepuii Kpackeara — Yoanuca).
ne IIII B kuiacca cocrasasia -0,89 (p < 0,001), [To HameMy MHeHUIO, JAaHHBIH (PaKT, KaK 1 BBICOKAS
a B rpynme III C kmacca — -2,42 (p < 0,001). creneHb JOCTOBEPHOCTH PA3AMYnii, MOTYT yOEIUTETHHO

Ta6bauya 4. Ananus cesispiBaronieil a¢gdextusroctn anpbymuna (BE) y uceseayeMbix rpyiin
Table 4. Analysis of the binding efficacy of albumin (BE) in the studied groups

BE (cBasbiBaomas adpdexrusaocts) (%)

HOIIQa?laTeJIb Iéazer opuu DR (native albumin conformation ) p
ndex ategories Me 01-03 .
IIT kmacca B no mikane <0,001*
Yaitrga — Ibio 51,08 40,27—61,68 40 p Ul C — HII B
Child — Pugh B . <0,001
p Child — Pugh C —
Child — Pugh B
< 0.001
[T knacca C no mkane p 3noposbie — IIII B
Yaitnga — Ipio 25,43 20,40—32,18 30 < 0.001
Uccnenyembie Child — Pugh C 5
G I‘pyHIlI—)bI. p healthy —
R Child — Pugh B
< 0.001
p 3xnoposble — IIIT C
I'pymma 3710poBbIX < 0,001
06POBOJIBIIEB 107,05 86,91—125,87 12
Healthy volunteers p healthy —
Child — Pugh C
< 0,001

[IpuMeyanue. * pasjnuus mokasareseii crarucrndecku sHaunmbl (p < 0,05).
Note. * differences are statistically significant (p < 0.05).
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Puc. 2. Ananus csisbiBaiomeil adgrdexrusnoctu anpOymuna (BE) y ucciemyeMpix rpyiii

Fig. 2. Albumin binding efficacy (BE) in the groups under study

CBUJIETEIbCTBOBATh B TI0JIb3y KOHIEIIIMH HapyIie-
HUS HOPMAaJIbHOI KoHgopMain u (HyHKIIMOHATIbHO
MOJIHOIIEHHOCTH MOJIEKYJIbl aJibOyMUHA Y TMAIMeHTOB
¢ HUII. Ananoruuibie ganipie moJaydeHbl B paboTe urTa-
JIBTHCKUX aBTOPOB, B KOTOPOI OBLIO MPOAHATUZUPO-
BaHO MeHblllee Yncao napamerpon [13].

CBa3bIBaIONIAsT CIOCOGHOCTD CHIBOPOTOYHOTO
aapOymuna (BE)

[lo TONy4YeHHBIM HaAMU JAHHBIM CBS3BIBAIOIIAS
apdexTuBHOCTL anbOYMUHA CHUXKAJIACh B COOTBET-
crBun ¢ srecrbio I (p < 0,001). MunumasibHast
CBSI3BIBAIONIAsT  CHOCOOHOCTD  anbOymMmuHa  Oblia

Tabauya 5. Ananus TpaHcnopTHON aktuBHOCTH anbbymuHa (RTQ) y manmeHToB ¢ JeKOMIEHCHPOBAH-

HBIM IIUPPO3OM IeYeHU N Y 3J0POBBIX JINI]

Table 5. Analysis of albumin transport quality (RTQ) in patients with decompensated liver cirrhosis

and in healthy individuals

RTQ (rpancnoprhas aktusHocTb) (%)
HOIfagaTeﬂb Iéazerop.l/m RTQ (transport activity) (%) P
ndex ategories Mo 01-03 .
T xmacca B no nikase <0,001*
Yaiinga — [pio 52,30 40,94—64,50 40 p LI C — NI B
Child — Pugh B - <0,001
p Child — Pugh C —
Child — Pugh B
< 0.001
IIIT xmacca C mo mkase p 3noposble — 111 B
" Yaiinna — IIbio 26,09 21,20—33,45 30 —0.005
ccaeayembie Child — Pugh C = U,
G TPYH%H. p healthy —
a1 Child — Pugh B
= 0.005
p 3noposbie — 11T C
I'pymma 3110poBbIX < 0,001
JI06POBOJIBIIEB 82,17 72,73—87,09 12
Healthy volunteers p healthy —
Child — Pugh C
< 0.001

[Ipumeuanue. * pasiauuns nokasareseii crarucrudeckn sHaunmbl (p < 0,05).

Note. * differences are statistically significant (p < 0.05).
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Puc. 3. Ananus tpancnoprtHoii aktuHocTH anbbymuta (RTQ) y manmeHToB ¢ JeKOMIIEHCUPOBAHHBIM [IUPPO3OM

Te4eHn n 'y 310pOBbIX JIUIL.

Fig. 3. Albumin transport quality (RTQ) in patients with decompensated liver cirrhosis and healthy volunteers

o6HapyskeHa B rpymme manumentoB ¢ IIII kmacca
C mo mkase Yaitnna — [Ipio (Me = 25,43 %; n = 30;
p < 0,001). B rpymme IIII B ksacca csisbiBaiomiast
CIOCOOHOCTD aTbOyMUHA Takke OblIa CYyIEeCTBEHHO
cumkerna (Me = 51,08 %) 10 cpaBHEHHIO ¢ IPyIOLl
3poposbix i (p < 0,05). B rpymime 310poBbIX [10-
OpOBOJIBIEB CBs3bIBaoIIast crocobHoctb BE Haxoau-
JIach B TIpejiesiax HOPMAJIbHBIX 3HAUEHUI.

AHamM3 CBA3BIBAIOMIEHl AKTHBHOCTH aTbOyMITHA
BE y uccrenyempix rpymnn npe/cTaBieH B Tabsmie 4
” Ha PHUCYHKe 2.

[Ipu ollenke pas3iauunii B CBSA3bIBAIOIIENH CIIOCOO-
HOCTH aTbOyMUHA HAMU TakKe ObLIW MOJYyYeHbI CTa-
TucTudeckn 3HaunMple pasmmuus (p < 0,001) mesxmy
uccaeayeMpiMu  rpyrmnaMu  (ucnoavsyemoitl  memoo:
kpumeputi Kpacxkeaa — Yonnuca). Jlauubiii pesyib-
TaT TMOJHOCTBIO COOTHOCHUTCS C HAIUMHU HaXOAKaMU
OTHOCHUTEJILHO JIPYTUX HEOHKOTUYECKUX CBOICTB aJlb-
OyMHUHA ¥ TOBOPHT O KOMILJIEKCHOM XapakTepe Hapy-
nreHust ero cBoiicts. [lo-Buanmomy, jaHHbBI (heHOMEH
MOJKET KJIMHUYECKU TPOSIBJISTHCS CHUKEHUEM CBSI3bI-
BaHUS aJbOYMUHA C PAIOM JIEKAPCTBEHHBIX TIpenapa-
TOB U OUIUPYGUHOM.

Tpancnopruasa aktusHocth aabO6ymuna (RTQ)

TpancnoprHas aktuBHOCTH anbbymmua RTQ Tak-
JKe CYIIECTBEHHO 3aBHCeJa OT TSXKECTH OCHOBHOTO
3a6oneBanng. RTQ He m3MeHssach B KOHTPOJbHON
rpymme (Me = 82,17 %). Ilpu sTOM CymiecTBEHHOE
CHIDKEHHME [IAHHOTO II0KA3aTeJsisi PErucCTPUpPOBATIOCDH
y TAIMEHTOB C JEeKOMIEHCAlell 1Muppo3a, a Hau-
MEeHbIIIasi TPAHCIOPTHAsE CHOCOGHOCTb HAGJIONATACH
B rpynne I kaacca C (Me = 26,09 %).

AHamM3 TPAHCIIOPTHOH AKTUBHOCTH aTbOyMITHA
RTOQ mnpexcrasien B Tabmiie S 1 Ha PUCYHKE 3.

Pasmmumss B TpaHCIOPTHOH (QYHKIMH  MEXIY
IPYIIaMK Tak)ke ObLIM CTATHCTUYECKH JOCTOBEPHbI-
v (p < 0,001) (ucnonvzyemviii memod: kpumepuii
Kpackeara — Yonauca).

BoisiBiiennble HapylleHUs TPAHCIOPTHON (PyHKIIUN
MOTYT OODBACHATH CHIKEHNE BO3MOKHOCTH aJibOyMUHA
TPAHCIIOPTHPOBATh HEKOHBIOTHPOBAHHBIH OHINPYONH,
a TaKKe psAJi TOKCHHOB, YTO COYETAETCS CO CHUXKEHMU-
eM JIETOKCUKAIMOHHON 3] derTuBHOCTH anmbOyMuHa,
0 4eM OyJleT CKa3aHO HUXKe.

JetoxcukanuonHas 3¢ dekTuBHOCTD
anpOymuna (DTE)

C11oco6HOCTD K JIETOKCUKAINKM aTbOyMUHA HE W3-
MeHsmach B rpymnne 3a0posbix Jui (Me = 92,50).
Y TanueHToB C JIEKOMIIEHCHPOBAHHBIM 3a60JI€BaHU-
eM JIeTOKCUKALMOHHBIN MMoTeHIax Obll 3HAYUTEJIHHO
camken: IIT B kmacca Me = 44,03; IIII C Me =
17,16. Pe3ysbTaTbl aHa/M3a TPEJICTABIEHDI B TaOIHIE
6 n Ha puCyHKe 4.

BoisiBieHHBIE pa3inyms MexK/y rpyrnnamMu ObLIu Cy-
necTBeHHbIME 1 goctoBepHbiME (p < 0,001) (ucnow-
syemoii memod: kpumepui Kpackera — Yoaruca).
[Togo6Hast fMHAMUKA BBIPAKEHHOIO CHYKEHUS JIETOK-
CUKAIMOHHOM CITOCOOHOCTH aJbOyMUHA YETKO OTpa-
JKAeT TSKECTb IPOIECCOB CUCTEMHON WHTOKCUKAIIUK
y GOJIbHBIX € JEKOMIEHCHPOBAHHBIM IIUPPO30M TI€UECHHU.

C yueToM BbISIBJIEHHBIX CYNECTBEHHBIX M3MEHEHU
(QYHKIIMOHAJIBHBIX CBONCTB aqbOyMHHA Y TAIIMEHTOB
¢ IIIT namu ObLIO TPHUHATO PeElIeHHE TaKKe MpoaHa-
JIN3UPOBATH, HA CKOJIBKO TU CJIBUTHU SIBJSIIOTCS CJIE/I-
CTBHEM THUIOATBOYMUHEMUN WJIN K€ OHU CBSI3aHDI
C OCHOBHBIM 3a0osieBanmeM. [l 9TOH 1€l MbI COOT-
HECJIM PAaCIPOCTPAHEHHOCTDb 3TUX SIBJIEHUN B UCCJE/LY-
eMBIX TPYINax U MOJYUYIIN CIeAYIONNe Pe3yabTaThl.
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Tabauya 6. Anamus gerokcukannornoi sa¢pdexkrusroctn (DTE) y nanuueHToB ¢ A€KOMIEHCHPOBAHHBIM
LUPPO30M TI€YEHH U Y 3[0POBBIX JIUIIL

Table 6. Analysis of detoxification efficacy (DTE) in patients with decompensated liver cirrhosis and
in healthy individuals

DTE (zerokcukanmonnas s¢gdexruBiocts) (%)
HOIIQaSaTeJIb Iéazerop.l/m DTE (Detoxification Efficiency) (%) p
ndex ategories Mo 01-03 "
IIIT knacca B mo mkase <0,001*
Yaitnga — [bio 44,03 25,94—62,07 40 p 1T C — TII B
Child — Pugh B <0,001
p Child — Pugh C
— Child — Pugh B
< 0,001
IIIT xmacca C mo mkase p 3noposbie — IIII
Yaitnna — [Ibio 17,16 10,35—25,00 30 B = 0.001
I/ICCI[eZ[yeMbIe Child — Pugh C - Y
G FPYH%H. p healthy —
e Child — Pugh B
= 0.001
p 3noposbie — IIII
I'pynma 310poBbIx C < 0,001
JIOOPOBOJIBITEB 92,50 81,86—156,59 12
Healthy volunteers p healthy —
Child — Pugh C
< 0,001

[Ipumeyanue. * pasmuuns mokasareseil cratucrindeckn 3naunMsl (p < 0,05).
Note. * differences are statistically significant (p < 0.05).

200,00 -

150,00 -
Vccrneyemble TPYTITBI
B3 11T B
=Pilfe

100,00 -
‘ ES 310poBble JOGPOBO/IBLIBL

50,00 - Fia.a50 .
l44,03
I
0,00-

DTE (meTokcukarmoHHasi 3 peKTUBHOCTD) (%)
DTE (Detoxification efficacy) (%)

Puc. 4. Ananu3 JeTOKCHKAIMOHHON aKTHBHOCTH aJbOyMUHA (DTE) y HAlUEHTOB C JIEKOMIIEHCUPOBAHHBIM IUPPO-
30M TIEYEHH U Y 3/I0POBbBIX JIUII.

Fig. 4. Detoxification efficacy (DTE) in decompensated cirrhotic patients and in healthy controls

AHanM3 YPOBHSI CBIBOPOTOYHOTO aabOyMUHA y Jie-
KOMITEHCHPOBAHHbBIX MAI[EHTOB C ACIIUTOM U B 3[0PO-
BOIl TOIYJISIINY TIPE/ICTaBIeH B Tabiuiie 7 ¥ HA pU-
CYHKE 5. Borto o6HapyskeHO, 4TO, HECMOTPS Ha COXPaHEeHWe

BoigBieHHbBIe HaMM Pasauyis MKy TpyNIaMu  HOPMAJIbHBIX 3HAYEHUI CHIBOPOTOYHOrO aTbOyMHIHA
6bun cratucryeckn snaunmbl (p < 0,001) (ucnonv- 'y 72,5 % nampentos ¢ [T kiaacca B uy 26,7 % ¢ HII
syemviil memod: Xu-xeadpam ITupcona). kyacca C, ero HopMasibHast PYHKIUS Oblla COXPAHHOI

Ananu3 1okasaresisi HATHBHONH KOH(pOPMAINK ajib-
G6ymuna (DR) y wuccsemyeMbix TPyl MpecTaBieH
B Tab/uile 3 U Ha PUCyHKe 6.
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Tabauya 7. YpoBeHb CHIBOPOTOYHOTO aibOyMUHA y JAE€KOMIIEHCHPOBAHHBIX IAIMEHTOB € ACIUTOM
U Y 3/I0POBBIX 106POBOJILIIEB

Table 7. Serum albumin levels in decompensated patients with ascites and in healthy volunteers

Wccneyemple TPYIIIIbI
[Tokazaremnb Kareropun Study Groups »
Index Categories 370poBbIe
LLJ0 15 e JT06POBOJIBITHI
<0,001*
p Il C — IIII B
0%
Hopma p Child-Pugh C —
Normal 29 (72,5) 8(26,7) 12 (100,0) Child — Pugh B
< 0,001
p 3noposbie — IIII
YposeHb B = 0.041
CBIBOPOTOYHOTO ’
anpOymuna (r/ ) p healthy —
Serum albumin Child — Pugh B
level (g/1) = 0,041
T'unoanbOyMuHeMust p 3noposbie — LTI
Hypoalbuminemia 11(27,5) 22.(73,3) 00,0 C < 0,001
p healthy —
Child — Pugh C
< 0,001

48

[pumeuanue. * pasmuuus nokasaresneii cratucruyeckn sHaunmol (p < 0,05).
Note. * differences are statistically significant (p < 0.05).

IpouentHas gons, %
Percentages (%)

100,0-

75,0-

50,0-

25,0-

0,0-

arrc
Viccnepyemble rpyrinbl

3[0pOBbIe J0OPOBOJBLIBI

‘YpoBeHb CHIBOPOTOUHOTO abOymuHa (r/7)
HOpMa

. FHHOaHLGyMl/IHeMHﬂ

Puc. 5. YpoBeHb CbIBOPOTOYHOTO albOyMHHA B 3aBUCHMOCTH OT MCCJEAYEMbIX TPYIIIL.

Fig. 5. Serum albumin levels depending on the study groups (Liver cirrhosis Child — Pugh C and B classes and

healthy volunteers)

siib y 12,3 % npu IIIT knacca B, a npu IIIT C He co-
OTBETCTBOBAJIa HOPME HU Y OAHOTO TarmenTa (M. puc.

5, 6).
Hamm

pe3yJIbTaThI

yOenTeTHHO
YTO, TOMHMO CHUPKEHUS] KOHI[EHTDPAIMN albOyMUHA,
y HAlMEHTOB C IMPPO30M II€YEHN PA3BUBAETCS 3HA-
unMasi (PYHKIMOHATbHAST HEMOJHOIEHHOCTD CaMOTO

MOKA3aJIN,

[UPKYJIUPYIONIEro aab6yMuHa. 10, 6e3ycJ0BHO, yCy-
ry6ssier TedeHue OOJIe3HU, Hapylias TPaHCIOPTHYIO,
JIETOKCUKAIIMOHHYI0 W WHble (QYHKIMU JaHHOW MOJe-
KyJbl. [loyueHnble B XO/le HMCCIEIOBAHUS PE3YJIbTa-
ThI SIBJISIIOTCS YHUKAJbHBIMU M, O HAIIUM JaHHBIM,
B JINTEPATYPE Y UCCJIETOBAHHON KATETOPUH MAI[EHTOB
paHee He OIMCAHBbI.
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100,0 -

75,0 -

50,0-

IpouenTHas gons, %
Percentages (%)

25,0-

0,0-
urc
VccnegyeMble TPyl

HaruHast koH(popMmanus anboymrHa DR
|:| coxpaHeHa
. HapylleHa

09

3/10pOBbIe A(‘)GPOBOIH;L[];I

Puc. 6. [losig ucnpITyeMbIX B TPYIIAX MAIIMEHTOB U 3[I0POBBIX TOOGPOBOJIBIEB ¢ HAPYIIEHNEM MOJEKYJISPHOI CTPYK-

TypbI aabOyMuHa.

Fig. 6. The proportion of subjects in groups of patients and healthy volunteers with an impaired molecular

structure of albumin

Cpenu o6Cy:KIaeMbIX TPUYMH TOBPEXIAEHUS OG-
KOB TIPU IIUPPO3e B psijie paGoT YKa3bIBAIOTCS TaKue
MOCTTPAHCISIMOHHbIE W3MEHEHMs, KaK OKHCJEHUeE,
HUTPOBaHUe, TJIUKO3WJINPOBAHIE, AlETUIMPOBAHUE
n y6ukBuTHHUpPOBaHME. MoauduipoBaHHble GeJKHI
¢ usMeHeHHOW QyHKIMEN COCOOGCTBYIOT JasbHellle-
My MPOrPeCCUPOBAHMIO MATOJOruN nedenu [14].

[Ipu nuppose nedenn K HamboJjee 4aCTO BCTpeYa-
IONIMMCS U3MEHEHUSIM ajbOyMUHA Ha yPOBHE IMOCT-
TPAHCJISAIUOHHBIX U3MEHEHUU OTHOCAT 06paTuMoe
u HeoOpaTuMoe OKHCJEHHEe OCTaTKa IMcTenHa-34
(Cys-34), OCHOBHOTO aHTHOKCHJAHTHOTO CaiiTa MO-
JIEKYJIbI, a TaKKe HEOKHCJUTEJbHbIE W3MEHEHUs,
BkJiouast yceuenne C- u N-KOHIIE€BOIT YacTu MOJIEKY-
JIbI WJTW TJUKUPOBAHWE — JAHHbIE U3MEHEHUS YCU-
JINBAIOTCST TP TIPOrPECCUPOBAHNE IIUPPO3A ME€YeHU
U KOPPEJNUPYIOT C TSKecTbio 3a6oseBanus [12].

[Tonyyennble HaMHU [aHHbIE TTOATBEPKIAIOTCS
e/IMHUYHBIMU PA6OTAMU, B KOTOPBIX TaK)Xe OMUCAHDI
U3MeHeHUs CBOWCTB ajbOyMuHa y OOJbHBIX C IHP-
posom mnevenun [13, 14]. OgHako B BbINIE YIOMSI-
HYTBIX PaboTax He MOBOMJICS aHATN3 BCEX YeThIPEX
nokasarteseii u naTepnperanus Biausaug {11 Ha n3-
MEHEHHUsI CBOWMCTB aJbOyMuHa. IJTOT TPOOET B JaH-
HBIX BOCIIOJIHEH B Haleil padore.
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Changes in the Structural and Functional
Albumin Properties in Patients
with Decompensated Liver Cirrhosis

Anastasia A. Turkina*, Marina V. Maevskaya, Maria S. Zharkova, Vladimir T. Ivashkin

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

Aim: to conduct a comparative analysis of serum albumin's structural and functional properties in decompensated
cirrhotic patients by means of spin prob EPR spectroscopy.

Materials and methods. The main study group included 70 patients with decompensated liver cirrhosis and ascites.
The control group consisted of 12 healthy volunteers, comparable in gender and age, without liver diseases. To as-
sess the structural and functional ability, serum albumin was analyzed by EPR spectroscopy.

Results. Albumin levels within reference intervals were found in 37 patients (59.8 %). The native albumin index de-
crease in cirrhotic patients as the disease progressed with the lowest values in the Child — Pugh C group (p < 0.001).
The binding efficiency of albumin decreased in accordance with the severity of cirrhosis with minimal albumin binding
capacity in the Child — Pugh C (Me = 25.43 %; n = 30; p < 0.001). The transport activity of RTQ albumin decreased
in patients with decompensated cirrhosis, the lowest transport ability was observed in the Child — Pugh C group
(Me = 26.09 %). In patients with decompensated disease the detoxification potential was significantly reduced:
Child — Pugh B — Me = 44.03 %; Child — Pugh C — Me =17.16 %. Despite the normal values of serum albumin in
72.5% of patients with cirrhosis B and in 26.7% in the cirrhosis C group, only 12.3% in the cirrhosis B group had nor-
mal albumin function and in cirrhosis C no patients had normal aloumin function.

Conclusion. There were not only serum concentration depletion in cirrhotic patients, but also aloumin physiological
non-oncotic properties were violated. The severity of these changes increased with the progression of cirrhosis. Our
data allow us to raise the question of the need to use the EPR test to determine indications for albumin replacement
therapy in patients with cirrhosis and the presence of ascites, even at normal values of its serum concentration
Keywords: albumin, EPR spectroscopy, liver cirrhosis, native conformation (DR), properties of albumin
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N3MeHeHns CTPYKTYPHbIX U PYHKLMOHAJIbHbIX CBOMCTB asibOyMunHa y naumeHToB

C AeKoOMNneHCnpoBaHHbIM LUPPO3OM NevYyeHun

A.A. TypknHa*, M.B. MaeBckasi, M.C. Xapkosa, B.T. MBalkuH

®rA0y BO «[llepsbii MockoBCkuii rocygapCTBeHHbIV MeauunMHCKuii yHuepcutet um. .M. CeveHoBa»

(CeyveHoBckuii YHUBEpcuTeT) MuHucTepcTBa 3apaBooxpaHeHns Poccurickori Peaepaumnmn, Mocksa, Poccuiickas denepadms

Llenb: NpoBECTV CPaBHUTESbHbIV aHaNn3 CTPYKTYPbl U GYHKLIMOHAMbHBIX CBOVICTB CbIBOPOTOYHOMO anbbyMunHa y na-
LIMEHTOB C AEKOMMNEHCNPOBAHHBIM LIMPPO30M NEYEHN METOAOM CMEKTPOCKOMNN CIIMHOBOIO 30HAA C MPUMEHEHNEM
3NEKTPOHHOIO NapamMarHUTHOro pe3oHaHca (3MNP-cnekTpockonun).

Martepuanbl u MeTogbl. B 0CHOBHYIO rpynny nccnegoBaHus Bownu 70 naumMeHToB ¢ AEKOMMAEHCUPOBAHHBIM LIMP-
po3oM neyenu (LIM) v acuytom. KOHTpONbHYO rpynny cocTtaBunn 12 300poBbIX 4OOPOBOJILLEB, CONOCTABUMbIX
no rnoJly 1 BO3pacTy, He MMeIOLLMX 3ab0oneBaHNin NneYeHun. [1ns oueHKN CTPYKTYPHOW 1 PYHKLIMOHAIbHOW CNOCOOHO-
CTW anbbyMnHa NPOBOAMAN aHaNIM3 CbIBOPOTOYHOrO anbbymmHa metogom IMP-cnekTpockonuu.

PesynbraThl. YpoBeHb anbbymMuHa B npenenax pedepeHcHbIX MHTEPBasioB 06HapyXeH y 37 naumneHToB (59,8 %).
Mpwu LIM nokasaTenu HaTMBHOIO anbbyMrHa CHMUXAKOTCS N0 Mepe NPOorpeccrupoBaHms 3ab0/1IeBaHUSA C HAVMEHbLLN-
MK 3HaveHusamu B rpynne LT knacca C no wkane Yannga — Meio (p < 0,001). CeasbiBaow,as abdeKTMBHOCTb alb-
OyMUHA TakXke CHuXanacb B COOTBETCTBUM C TaxecTbio LM (p < 0,001) ¢ MMHMManbHbIMKM NokasaTensMu B rpynne
naumeHToB ¢ LM knacca C (Me = 25,43 %; n = 30; p < 0,001). TpaHcnopTHas akTMBHOCTb afnbOyMUHA CHUXaNach
y NALUMEHTOB C AEKOMMEHCALMEN LMPPO3a C MUHUMasbHbIM Nokasatenem npu LM knacca C (Me = 26,09 %). Y na-
LIMEHTOB C AEKOMMNEHCUPOBAHHLIM 3200/1EBAaHNEM OETOKCUKALMOHHAS 3P DEKTUBHOCTb anbOyMUHA 3HAYUTENIBHO
cHmxeHa (LN knacca B Me = 44,03; LI knacca C Me = 17,16). HecmoTps Ha HOpMaJsibHblE 3HAYEHMS CbIBOPOTOY-
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Horo anbbymunHa 'y 72,5 % naumwenTtoB ¢ LM knacca B ny 26,7 % c LI knacca C ero HopmasibHas GyHKLMS 6bina
coxpaHHon nuwb y 12,3 % npwu LN knacca B, a npu LI knacca C wkane Yannga — MNbio He COOTBETCTBOBAIA HOPME
HW Yy O4HOr0 NauueHTa.

BbiBOAbI. Y NaUMEHTOB C LIMUPPO30OM MEYEHU HE TOJIbKO CHUXAETCS YPOBEHb CbIBOPOTOYHOrO afibbyMuHa, HO U Ha-
pywarTcs ero Guanonorm4eckme HEOHKOTUYECKNE CBOWMCTBA. BbIpaXEHHOCTb OaHHbIX HapyLleHU BO3pacTaeT
no Mepe NporpeccrupoBaHns uMppo3a. Mony4yeHHble HaMu AaHHbIE NO3BOJISOT CTaBUThL BOMPOC 0 HE0H6X0AMMOCTH
vcnosb3oBaHus JlMP-TecTa ofis onpeaeneHns nokasaHuii K 3aMecTuTesIbHOW Tepanuu anbbyMMHOM Y NaumeHToB
¢ UM v acuytom gaxe npy HOPMaJIbHbIX 3HAYEHUAX EM0 CbIBOPOTOYHOM KOHLIEHTPALMN.

KnioueBbie cnoBa: anbbymuH, SMNP-cnekTpockonuvs, UuMppo3 nevyeHu, HatuBHas koHdopmaums (DR), ceoicTea
ansbymuHa

KoHdnukT HTEepecoB: aBTopbl 3as8BNSIOT 06 OTCYTCTBUN KOHMNNKTA UHTEPECOB.

Ana uutnpoBaHua: TypkuHa A.A., Maesckas M.B., XXapkosa M.C., NeawkuH B.T. MU3MeHeHUs1 CTPYKTYPHBbIX 1 PYHKLMOHABbHBIX
CBOWICTB anbbyMyHa y NaLMEHTOB C AEKOMIMEHCUPOBAHHLIM LIMPPO30M MeveHn. POCCUINCKIMIA XXypHaN racTPOSHTEPOSIOrm1, renartoso-

rvm, kononpokTtonorun. 2023;33(1):40-50. https://doi.org/10.22416/1382-4376-2023-33-1-40-50

Introduction

Albumin is the most abundant protein in the vas-
cular bed, accounting for more than half of all plas-
ma proteins [1]. Albumin is a heart-shaped molecule
with a half-life of about 19 days [2]. Due to the
negative charge and high molecular weight, albumin
is the main modulator of the distribution of fluids
between the intravascular and intercellular space
and is involved in the maintenance of oncotic pres-
sure [3].

Recently, more and more attention has been paid
to its non-oncotic properties. It binds and transports
various biological substances, participates in the
detoxification of endogenous and exogenous com-
pounds, and performs antioxidant, immunomodula-
tory, and endothelioprotective functions [4, 5].

However, the non-oncotic properties of albumin
depend on its molecular structure, which changes un-
der the influence of physiological and pathological
processes [6]. The albumin molecule consists of thir-
ty-five cysteine residues. They are involved in the
formation of disulfide bonds [7]. However, the only
cysteine residue at position 34 (Cys34) remained
free [8]. Albumin can exist in three states, depend-
ing on Cys34 status: mercaptalbumin with reduced
Cys34, reversibly oxidized non-mercaptalbumin-1;
irreversibly oxidized non-mercaptalbumin-2 [9, 10].
Reversible and irreversible oxidation of Cys34, the
main antioxidant site of the molecule, as well as
non-oxidative changes (glycation, cysteinylation,
sulfinylation, truncation of the C- and N-terminal
part of the molecule) increase in decompensated cir-
rhosis and correlate with the severity of the disease
and the patient’s prognosis [11, 12]. In hospital-
ized patients, oxidized and N-terminally truncated
isoforms have been independently associated with
ascites, renal failure, and bacterial infection [12].
The data obtained formed the basis of the concept
of “effective albumin concentration” (eAlb), which
implies that the global function of albumin is associ-
ated not only with its serum concentration but also
with the preservation of its structural integrity [13].
Therefore, in few modern works, it has been shown

that in decompensated liver cirrhosis, along with a
quantitative deficiency of circulating albumin, dam-
age to its molecular structure occurs. It is associated
with systemic inflammation and oxidative stress [12,
13]. Simultaneously, the singularity of such works
creates prerequisites for further research in this area.

Materials and methods

The research is based on data from a survey of 82
participants hospitalized at the University Clinical
Hospital N 2, Moscow, the Russian Federation. All
patients who have decompensated cirrhosis and asci-
tes (n = 70) made up the main group, divided into
two subgroups according to the severity of cirrhosis
(Child — Pugh B or C classes).

The control group included 12 healthy volunteers,
comparable in sex and age, without laboratory and
instrumental signs of liver disease and other pathol-
ogies that could affect the properties of albumin.
The study was conducted from December 2020 to
October 2022.

The inclusion criteria were: the patient’s informed
consent to participate in the clinical trial, the es-
tablished diagnosis of decompensated liver cirrhosis
based on clinical, instrumental and laboratory exam-
inations; the presence of edematous-ascitic syndrome.

The exclusion criteria include the following con-
ditions: age less than 18 years, hepatocellular can-
cer and other oncological conditions, exacerbation
of chronic diseases, COVID-19 infection within the
last 14 days, immunodeficiency (HIV, AIDS), de-
compensation of concomitant pathology, postopera-
tive period (up to 14 days), sepsis, and septic shock.

The study protocol was approved by the local eth-
ics committee, No. 31-20 of 11,/11,/2020.

All included patients underwent standard medi-
cal examinations. Disease severity was assessed using
the Child — Pugh severity scale.

To assess the structural and functional properties
of albumin, the method of spin probe spectroscopy
using electron paramagnetic resonance (EPR spec-
troscopy) was used.

Poc ypH ractposutepoJt rematon koaonpokros 2023; 33(1) / Rus J Gastroenterol Hepatol Coloproctol 2023; 33(1)

41



42

Original articles/OpurnHasbHbIE HCCTEIOBAHNS

www.gastro-j.ru

Measurements were made on an ESR-Analysator
MMS 01-08 analyzer manufactured by MedInnovation
GmbH, Germany. A set of reagents for in vitro de-
termination of the functionality of albumin in blood
serum using the MMS-kit-SAO1 spin probe, manu-
factured by MedInnovation GmbH, Germany.

During the study, the following indicators were
evaluated:

Determination Ratio (DR) — a parameter char-
acterizing the albumin molecule, its conformational
mobility, and the flexibility;

Binding Efficiency (BE) — physicochemical char-
acteristics of fatty acid binding sites;

Real Transport Quality (RTQ) — transport effi-
ciency;

Detoxification Efficiency (DTE) is a detoxifica-
tion ability that characterizes the efficiency of bind-
ing and evacuation of endotoxins by albumin.

The values of albumin functionality are expressed
as a percentage, and the indicator of native confor-
mation is expressed in arbitrary units.

Description of statistical analysis methods

Statistical analysis was carried out using the
StatTech v. 2.8.8 (developer — Stattech LLC,
Russia).

Quantitative indicators were assessed for compli-
ance with the normal distribution using the Shapiro —
Wilk test (with the number of subjects less than 50)
or the Kolmogorov — Smirnov criterion (with the
number of subjects more than 50).

Quantitative indicators having a normal distribu-
tion were described using arithmetic means (M) and
standard deviations (SD), boundaries of the 95 %
confidence interval (95 % CI).

In the absence of a normal distribution, quantita-
tive data were described using the median (Me) and
the lower and upper quartiles (Q1—Q3).

Categorical data were described with absolute
values and percentages.

A comparison of two groups in terms of a quan-
titative indicator having a normal distribution, pro-
vided that the variances were equal, was performed
using Student’s t-test.

A comparison of three or more groups in terms of
a quantitative indicator having a normal distribution
was performed using one-way analysis of variance,

and post hoc comparisons were carried out using
Tukey’s test (under the condition of equality of vari-
ances), and the Games — Howell test (with unequal
variances).

A comparison of two groups in terms of a quan-
titative indicator, the distribution of which dif-
fered from the normal one, was performed using the
Mann — Whitney U-test.

A comparison of three or more groups in terms of
a quantitative indicator, the distribution of which
differed from the normal one, was performed using
the Kruskal — Wallis test, and post hoc comparisons
were performed using Dunn’s test with Holm’s cor-
rection.

Comparison of percentages in the analysis of
four-field contingency tables was carried out using
Pearson’s chi-square test (with values of the expect-
ed phenomenon more than 10)

Comparison of percentages in the analysis of
multifield contingency tables was performed using
Pearson’s chi-square test.

Characteristics of the patients included
in the study

When analyzing the data we received, the groups
were comparable in terms of gender and age. The
groups were predominantly women (p = 0.090)
(method used: Pearson’s chi-square). The mean
age of patients with cirrhosis was 53 + 13 years, of
healthy individuals — 42 + 16 years. There were
no statistically significant differences (p = 0.082)
(method used: Fisher F-test).

The distribution by sex and age of the study par-
ticipants are presented in Table 1 and 2, respectively.

The predominant cause of liver cirrhosis was al-
coholic etiology (69.5 %), viral and mixed genesis
of the disease were less common (7.3 % and 6.1 %,
respectively). The etiology of cirrhosis did not affect
the severity of the disease according to the Child —
Pugh scale. There were no statistically significant
differences (p = 0.299) (method used: Pearson’s chi-
square).

IAC grade I ascites was recorded in 28 patients
(34.1 %), grade II in 26 (31.7 %), and grade III in 16
(19.5 %). In the group of Child—Pugh B, grade I as-
cites was observed in 25 (62.5 %) patients, grade II —
in 9(22.5 %), and grade 11T — in 6 (15.0 %) patients.

Table 1. Distribution by sex depending on the groups being studied

Tabauua 1. PacnpesenieHne y49aCTHUKOB UCCJIEOBAHKS 0 TIOJTY

Wccaenyemblie rpyibl P
Index Categories Study Groups
Iloxaszaresnn Kareropnit | Liver cirrhosis group n (%) Control group n (%)
Ipynma I 7 (%) Ipynma koutposs n (%)
Women
Sex T —— 45 (64.6) 8 (66.7)
[Ton o 0.090
en

My KB 25(35.4) 4 (33.3)

Poc sxypH racTpoaHTepos renaros Koornpoxros 2023;

33(1) / Rus J Gastroenterol Hepatol Coloproctol 2023; 33(1)



www.gastro-j.ru

Original articles/OpuruHaabHble HCCTEIOBAHUS

Table 2. Age distribution depending on the groups under study

Tabauya 2. Pacupe/esieHre y4aCTHUKOB MCCJAE0BAHUS 110 BO3PACTY

Age
Index Categories Bospacr .
[Tokasarennb Kareropun 95% CI
M + SD 95% JIN n
Child — Pugh B
ITIT xsacca B o nikage 53 + 13 48—57 40
. Yaitnga — Ilbio
Groups being Child — Pugh C
" IIIT xracca C mo mikae 51 +£9 48—55 30 0.082
ceJieryeMbie aiinma — bio
IPYIIIBI
Healthy volunteers
Ipymma 310poBbIX 42 + 16 32—-353 12
JI06POBOJIBIIEB

In the Child—Pugh C: T degree — 3 (10.0 %), 1T de-
gree — 17 (56.7 %), 111 degree — 10 (33.3 %).

Albumin levels within reference intervals were
found in 37 patients (59.8 %). Child — Pugh B was
diagnosed in 29 patients (72.5 %), Child — Pugh C
in 8 patients (26.7 %), p < 0.001.

During the EPR test, we obtained the following
results.

Native conformation of serum albumin (DR)

In the group of volunteers, the DR index was
higher than that in the groups of patients with liver
cirrhosis (Me = 3.31). When analyzing data from
patients with cirrhosis, attention was drawn to the
decrease in the native albumin index as the disease

Table 3. Native conformation of albumin (DR)
healthy volunteers

progressed. Thus, the lowest values were recorded in
the Child — Pugh C group. The median DR in the
Child — Pugh B group was -0.89 (p < 0.001), and
in Child — Pugh C group it was -2.42 (p < 0.001).
The results of the analysis are presented in Table 3
and Figure 1.

The revealed differences between the groups be-
ing studied in the native albumin conformation were
statistically significant (p < 0.001) (method used:
Kruskal — Wallis test).

In our opinion, this fact, as well as a high degree
of significance of differences, can convincingly testi-
fy in favor of the concept of violation of the normal
conformation and functional properties of the albumin
molecule in patients with cirrhosis. This fact is also

in patients with decompensated liver cirrhosis and

Tabauya 3. Haruhas xoHopmaius anbOymuaa (DR) y nanmeHToB ¢ €KOMIEHCUPOBAHHBIM IIHPPO-

30M I€YeHH U 30POBBIX 10O6POBOJIbIIEB

. DR (native albumin conformation )
Horlcgggxe }%gtgggr 165 DR (HaruBHOCTb KOH(MOPManuu aabOyMuHa) p
TeJb TEropuu Me 01-03 p
Child — Pugh B .
HII knacca B mo mikase -0.89 -1.74: -0.19 40 p Child — Pugh C
Yaiinga — [Ibio — Child — Pugh B
< 0.001 < 0.001*
pIIIIC — I B
< 0.001
Child — Pugh C health
Groups being | I kracca C no mxare -2.42 -2.54: -2.26 30 Cﬁ'ldea th E 5
studied Yaitnga — Ilnio ild — Pug
< 0.001
— LT B
Wccnemgyembie p 3noposble — I
TPYIIIIbI < 0.001
' healthy —
Healthy volunteers © 11d< 6 (1)30111gh C
I'pynma 310poBBIX 3.31 2.19-3.80 12 P 3110p03£ﬂe — Ul
06POBOJIBIIEB C < 0.001

Note.* differences are statistically significant (p < 0.05).

[Ipumeyanmue.* pasinyus nokasaresneii craructuyeckn suadnmbl (p < 0,05).
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Fig. 1. Native albumin conformation (DR) in patients with decompensated liver cirrhosis and healthy controls

Puc. 1. Hatusnas koudopmanus anb6ymuna (DR) y HaluenToB ¢ AeKOMIEHCHPOBAHHBIM IIUPPO3OM HEeYeHH

1 Y 3J0POBBIX JOOPOBOBIIEB.

confirmed in the work of Italian authors [13]. However,
their study was limited in terms of the number of param-
eters studied. This gap was filled in our work.

Binding efficiency of serum albumin (BE)

According to our data, the binding efficiency
of albumin decreased in accordance with the severity
of cirrhosis (p < 0.001). Minimal albumin binding
capacity was found in the Child — Pugh C group

(Me = 25.43 %; n = 30; p < 0.001) In the Child —
Pugh B group, the albumin binding capacity was also
significantly reduced (Me = 51.08 %) compared
with the group of healthy individuals (p < 0.05).
In a group of healthy volunteers, BE was within
normal limits.

Analysis of the binding activity of BE albumin
in the study groups is presented in Table 4 and
Figure 2.

Table 4. Analysis of the binding efficacy of albumin (BE) in the studied groups
Tabauya 4. Ananus csspiBaonieil addextusroctn anbbymutna (BE) y ncciseyeMpix rpyrin

BE (binding efficacy) (%)

Yaitnga — [Ibro

I Index IC<ategories BE (cBaspBatomas addextuHoCcTh) (%) P
OKa3aTeJib aTeropmnmn Me Q1—Q3 "
Child — Pugh B ,
LI kaacca B mo mkane 51.08 40.27—61.68 40 p Child — Pugh C —

Child — Pugh B

T06POBOJIBIIEB

< 0.001
<0.001*
pHIIC — III B
Child — Pugh C < 0.001
Groups being IIT xmacca C no nikase 25.43 20.40—32.18 30 -
studied Yaitaga — IIbio c il}zlea—ltlgﬁgh 5
< 0.001
Uccaenyembie
p snoposble — IIIT B
TPYIIIBI < 0.001
healthy —
Healthy volunteers g
I'pynma 370poBbIX 107.05 86.91—125.87 12 Cﬁlli O.E&gh C

p 3noposbie — IIII C
< 0.001

Note.* differences are statistically significant (p < 0.05).

[IpuMeyanue.* pasinuus nokasareseil crarucruueckn sHaunmbl (p < 0,05).
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Fig. 2. Albumin binding efficacy (BE) in the groups under study

Puc. 2. Ananus cessbiBaiomeil sadggexrusioctn anp6ymuna (BE) y ucciesyeMpix rpyi.

When assessing differences in albumin binding Apparently, this phenomenon can be clinically mani-
capacity, we also obtained statistically significant fested by a decrease in the binding ability of albumin
differences (p < 0.001) between the study groups to a number of drugs and bilirubin.

(method used: Kruskal — Wallis test). This result . .

is fully consistent with our findings regarding oth- Albumin transport quality (RTQ)

er non-oncotic properties of albumin and indicates The transport activity of RTQ albumin also sig-
the complex nature of the violation of its properties. nificantly depended on the severity of the underlying

Table 5. Analysis of albumin transport quality (RTQ) in patients with decompensated liver cirrhosis
and in healthy individuals

Tabauya 5. Ananus TpaHcopTHON akTuBHOCTH anbbymMuHa (RTQ) y manmeHToB ¢ JEeKOMIEHCHPOBAH-
HBIM IIUPPO30M TI€YeHH U Y 3/I0POBBIX JIHIL

RTQ (rpancnoprhas aktusHocTb) (%)
RTQ (transport activity) (%) p

Me 01—03 n

Index Categories
[Tokazarennb Kareropun

Child — Pugh B )
IIIT knacca B 1o mkase 52.30 40.94—64.50 40 < 0.001

Yaitnga — [Ibio p Child — Pugh C —
Child — Pugh B

< 0.001*
p I C — I B
Child — Pugh C < 0.001
Groups being | HII kaacca C o mkase 26.09 21.20—-33.45 30 health
o o _ y —
studied Haitga — Ibio child — Pugh B
= 0.005
Uccaenyemblie
p 3noposbie — IIII B
IPYIIIIBI 2 0.005
Healthy volunteers  healthy —
I'pynma 310poBbIX 8217 79 73—87.09 12 Child — Pugh C
JI06POBOJIBIIEB < 0.001

p 3noposbie — 11T C
< 0.001

Note.* differences are statistically significant (p < 0.05).
[IpuMeyanue.* pasanyus nokasareseii crarucrindeckn snaunmbl (p < 0,05).
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Fig. 3. Albumin transport quality (RTQ) in patients with decompensated liver cirrhosis and healthy volunteers

Puc. 3. Ananus tpancnoprioil aktusroctu aabOymuta (RTQ) y naiueHToB ¢ JeKOMIEHCUPOBAHHBIM IIUPPO3OM

neyeHn n 'y 3/10pOBbIX JINIT.

disease. RTQ did not change in the control group
(Me = 82.17 %). At the same time, a significant
decrease in this indicator was recorded in patients
with decompensated cirrhosis, and the lowest
transport ability was observed in the Child — Pugh
C group (Me = 26.09 %).

Analysis of the transport activity of albumin
RTQ is presented in the table 5 and in figure 3.

Differences in transport function between groups
were also statistically significant (p < 0.001) (meth-
od used: Kruskal — Wallis test).

The identified violations of the transport func-
tion can explain the decrease in the ability of al-
bumin to transport unconjugated bilirubin, as well
as a number of toxins, which is combined with a
decrease in the detoxification efficiency of albu-
min, which will be discussed below.

Albumin Detoxification Efficiency (DTE)

We analyzed data from patients with cirrho-
sis and healthy study participants. According to
the data obtained, the ability to detoxify did not
change in the group of healthy individuals, Me =
92.50 %. In patients with decompensated disease
the detoxification potential was significantly re-
duced: Child — Pugh B, Me = 44.03 %; Child —
Pugh C, Me =17.16 %. The results of the analysis
are presented in Table 6 and Figure 4.

The observed differences between the groups
were significant and significant (p < 0.001) (meth-
od used: Kruskal — Wallis test). Such dynamics of
a pronounced decrease in the detoxification ability
of albumin clearly reflects the severity of systemic

intoxication processes in patients with decompen-
sated liver cirrhosis.

Taking into account the revealed significant
changes in the functional properties of albumin in
patients with cirrhosis, we also decided to analyze
to what extent these changes are a consequence of
hypoalbuminemia, or whether they are associated
with the underlying disease. For this purpose, we
correlated the prevalence of these phenomena in
the study groups and obtained the following re-
sults.

An analysis of the level of serum albumin in de-
compensated patients with ascites and in a healthy
population is presented in Table 7 and in Figure 5.

It was found that despite the preservation of
normal values of serum albumin in 72.5 % of pa-
tients with cirrhosis B and in 26.7 % in the cir-
rhosis C group, only 12.3 % of those examined in
the cirrhosis B group had normal function and in
cirrhosis C did not correspond to the norm in any
patient (see Fig. 5, 6).

Our results convincingly show that, in addition
to a decrease in albumin concentration, patients
with liver cirrhosis develop a significant functional
inferiority of circulating albumin itself. This cer-
tainly aggravates the course of the disease, disrupt-
ing the transport, detoxification and other functions
of this molecule. The results obtained during the
study are unique and, according to our data, have
not been previously described in the literature in the
study category of patients.

Among the discussed causes of protein dam-
age in cirrhosis, a number of studies indicate such
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Table 6. Analysis of detoxification efficacy (DTE) in patients with decompensated liver cirrhosis and
in healthy individuals

Tabauya 6. Anamus gerokcukannonnoi a¢pdexkrusroctn (DTE) y nanueHToB ¢ 1€KOMIEHCHPOBAHHBIM
[PPO30M TI€YeHU U Y 3[[0POBbIX JIHUIL

. DTE (Detoxification Efficiency) (%)
HOIICIEIISS;(GJII) }(é:;g?gr 1;; DTE (merokcukarmonnas sdgdexrusnocts) (%) p
a Me 01-03 n
Child — Pugh B < 0.001*
IIIT xmacca B mo mkase 44.03 25.94—62.07 40 P Chl,ld — Pugh C
Yaitnga — [Isio — Child — Pugh B
< 0.001
<0.001*
Child — Pugh C N
Groups being | ILII knacca C mo mkase 17.16 10.35—25.00 30 :
studied Yaiinga — Ibo  healthy —
Wcenemyemble C lli 6 é’oulgh B
IPYTIIIBI p 3noposbre — 1111
B = 0.001
Healthy volunteers -
I'pynma 310poBBIX 92.50 81.86—156.59 12 C ﬂlzlea_ltlﬁﬁgh C
JT00POBOTBIIEB <0.001
p snoposble — IIIT
C < 0.001

Note.* differences are statistically significant (p < 0.05).
[Ipumeyanmue.* pasinyust nokasareseii crarucrnyeckn suadnmbl (p < 0,05).
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Fig. 4. Detoxification efficacy (DTE) in decompensated cirrhotic patients and in healthy controls

Puc. 4. Ananus getokcnkanmoHHoi aktupHoctn anbOymuna (DTE) y manueHToB ¢ 1€KOMIIEHCUPOBAHHBIM TINPPO-
30M TIEYeHH U Y 3I0POBBIX JIUII.

post-translational changes as oxidation, nitration, irreversible oxidation of the cysteine-34 residue
glycosylation, acetylation, and ubiquitination. (Cys-34), the main antioxidant site of the mol-
Modified proteins with altered function contribute ecule, as well as non-oxidative changes, includ-
to the further progression of liver pathology [14]. ing C- and N-terminal truncation or glycation.

In liver cirrhosis, the most common post-trans- — these changes increase with the progression of
lational changes in albumin include reversible and
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Table 7. Serum albumin levels in decompensated patients with ascites and in healthy volunteers
Tabauya 7. YpoBeHb CHIBOPOTOUHOIO ajbOyMUHA Y JEKOMIIEHCHPOBAHHBIX MAIMEHTOB ¢ HAJMYKMEM ac-

ouTa n'y 310pOBbIX ,E[OépOBOJIbI_[eB

Wccnemyemble TPyIIIbI

Index Categories Study Groups P
[ToxasaTesnb Kareropun . . Healthy
Child — Pugh B | Child — Pugh C volunteers
<0.001*
p Child — Pugh C
— Child — Pugh B
Normal < 0.001
Hopma 29 (72.5) 8 (26.7) 12 (100,0) <0.001*
p LII C — III B
< 0.001
Serum albumin
level (g/1) healthy —
Child — Pugh B
YposeHnb = 0.041
CBIBOPOTOYHOTO p 3noposble — IIII
anpGymuna (r/.1) B = 0.041
Hypoalbuminemia 1 =44 ()7 5) 22 (73.3) 0(0,0) healthy —
Tunoanb6yMuHeMust Cﬁild — Pugh C
< 0.001
p 3noposble — IIIT
C < 0.001

Note.* differences are statistically significant (p < 0.05).
[Ipumeyanue. * pasmmaust mokasareseil craTucrTideckn 3HadnMsl (p < 0,05).
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Fig. 5. Serum albumin levels depending on the study groups (Liver cirrhosis Child — Pugh C and B classes and

healthy volunteers)

Puc. 5. YpoBeHb CbIBOPOTOYHOIO adbOyMHHA B 3aBUCHMOCTH OT MCCJELYEMbIX TPYIIIL.

liver cirrhosis and correlate with the severity of

the disease [12].

Our data are confirmed by single work, which
also describe changes in the properties of albumin
in patients with liver cirrhosis [13, 14]. However,

in the abovementioned works, the analysis of all

four indicators and the interpretation of the effect

of Child-Pugh on changes in the properties of al-
bumin were not carried out. This data gap is filled
in our work.
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Fig. 6. The proportion of subjects in groups of patients and healthy volunteers with an impaired molecular
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Puc. 6. HOJISI HUCIIbITYEMbIX B I'PpYyIIIax MMalieHTOB 1 3/I0POBbIX lIOépOBOI[I)HeB C HapylmeHmuem MO]IeKyIIHpHOfI CTPYK-

TYpbI aabOyMuHa.

Conclusion

In our work, we have shown that liver cirrhosis
leads not only to a decrease in the concentration of
albumin, but also to a significant violation of its
functional properties. The prevalence of functional
disorders of albumin occurs significantly more of-
ten than hypoalbuminemia per se in patients with
cirrhosis. In class B, it can reach almost 90 %, and
in class C it occurs in 100 % of patients. The pres-
ence of a normal concentration of serum albumin
can create the effect of false well-being, which
does not reflect the functional inferiority of the
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O1jeHKa TOHKOKUIIIEYHOU IPOHUIIaEeMOCTHU
Yy MAIlMeHTOB C CHHAPOMOM IIepeKpecTa
(AyTOMMMYHHBIN reaTUT / IEPBUYHBIU
OMAMAPHBIN XOAQHTHUT)

J1.P. Ax6eposa*, A.X. Opunnosa?, /[.M. A6xyaranunena'?

" DIrbOY BO <«Kasaucxuii zocydapcmeennniii meduyunckui ynusepcumems Munucmepcmea 30pasooxpaneniis
Poccuticxou @edepayuu, Kazanv, Poccuiickas Dedepayus

2 TAY 3 «Pecnybukanckas kiunuveckas 6oavnuya Munucmepcemea 30pasooxpanenus Pecnyoauxu Tamapcmans,
Kasanwv, Poccuiickas Dedepavus

Llenb uccnepoBaHua: N3yYnTb COCTOSIHME MPOHULAEMOCTU TOHKOM KULLIKW «ABOMHBIM CaxapHbIM TECTOM» Y NaLn-
€HTOB C CMHOPOMOM MEPEKpPecTa ayTOMMMYHHbIN renatuT / NepBuUYHbIN GunuapHbii xonanrut (AUT/MBEX).
Martepuanbl n MmeToabl. B npocnekTnBHOE UccnenoBaHme Obinv BKIOYEHb! 56 yenoBek. N3 Hux 26 naumeHToB —
¢ anarHo3om AUT/MNBX, 30 4enoBek — rpynna KOHTPOos. AuarHo3 yctaHaBAaMBaam B COOTBETCTBUM C akTyaslbHbIMU
pekomeHaauuamu. CpeaHuin Bo3pacT nauyeHToB coctaBun 49,7 = 13,8 roga, y 340p0oBbIX 1O0OPOBOJbLEB — 48,6 *
9,2 rona. OnpepeneHve NPOHNLAEMOCTY TOHKOM KULLKW MPOBOAWIIOCH «ABOMHbLIM CaxapHbIM TECTOM>» (OTHOLLEHUE
«1aKTy/1032/MaHHUTO/» B MOY€E) C UCMOJIb30BAHNEM METOAA BbICOKOI(DEKTUBHOM XMOKOCTHOM XpomMaTtorpadpum —
MaccC-CneKkTPOMETPUN.

Pesynbratbl. Y nauneHToB ¢ AUI/TIBX 6GbiNO BbISBAEHO MOBbILLEHWE TOHKOKMLLEYHOW npoHuuaemoctn — 0,20
[0,09; 0,30] (p < 0,001) no cpaBHeHUIO ¢ rpynnon koHTponsa 0,01 [0,01; 0,02]. MNMpwn paszageneHn NaumMeHToB Ha cTa-
OV MOpaXeHns NeYeHn 6bI10 BbIIBIEHO MOBbILLEHME TOHKOKULLIEYHOM NMPOHMULAEMOCTU Kak Ha CTagum renatuta —
0,19[0,13;0,3] (< 0,001), Tak 1 Ha cTaguun LIM — 0,18 [0,09; 0,30] (p < 0,05) Npu cpaBHEHWM C FPYMNMNOIA KOHTPONS.
Ha paHHux cTagusax y nauMeHTOB C CUHOPOMOM nepekpecTta (1 mecsl, oT Havyana 3aboneBaHus) ObiN0 BbISBAEHO
MOBbILLEHME OTHOLLEHUS nakTynoda/maHHuTon — 0,13 [0,05; 0,26] (p < 0,001) Nno cpaBHEHWUIO C rPYMMOM KOHTPO-
9. TOHKOKMLLEYHas MPOHULIAEMOCTb Oblfla NOBbLILLEHA NPU akTUBHOM popme 3abonesaHus — 0,205 [0,088; 0,284]
(b < 0,001), HeakTuBHaa popma — 0,140 [0,086; 0,316] (p < 0,001) No cpaBHEHUIO C FPYMMoON KOHTPOAS. Mpu Ha-
JINYNN NOPTaNbHOM F’MNEepPTEH3UM TOHKOKMLLIEYHAs MPOHMLLaeMOCTb Obina nosbieHa — 0,18 [0,09; 0,30] (p < 0,001)
MO CPABHEHWIO C FPYMMO KOHTPOJIS.

BbiBOAbI. Y NaUMEHTOB ¢ cMHAPOMOM nepekpecta (AUT/MBX) 6bi10 BbISSBNEHO MOBbLILLEHWNE MPOHULAEMOCTU TOH-
KOV KNULWIKN. BHE 3aBUCUMOCTU OT KIIMHUYECKUX NPOSIBNIEHUIA, AJINTENTbHOCTU, HANINYMS BHENEYEHOYHbIX MPOSBAEHN
y BCEX MaLMEHTOB Obina NOBbILLEHA TOHKOKULLIEYHAsA MPOHMLIAEMOCTb.

KnioueBble cnoBa: NpoHMLAEMOCTb TOHKOM KULLKN, «ABOWNHOW CaxapHblil TECT», CUHOPOM MNepekpecTa, ayTonuM-
MYHHBbI FENATUT / NEPBUYHbIN OUMapHBI xonaHruT (AU /MNBX), BHENEYEeHOYHbIE MPOSIBIIEHNS

KoHNUKT nHTEepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ansa umtupoBanus: Akbeposa [.P., OguHuosa A.X., AbpynraHnesa .M. OueHka TOHKOKMLLEYHOW MPOHULLAEMOCTN Y MALMEHTOB C CUH-
[POMOM nepekpecTa (ayTOMMMYHHbIN renaTuT / NePBUYHbIN GUAMapHbINA XONaHruT). POCCUIACKUIA XypHa raCTPO3HTEPOIOrN, renaTo-
noruu, kononpokronoruu. 2023;33(1):51-58. https://doi.org/10.22416/1382-4376-2023-33-1-51-58

Evaluation of Small Intestinal Permeability in Patients with Overlap Syndrome
(Autoimmune Hepatitis/Primary Biliary Cholangitis)

Dilyara Akberova'*, Alfiya Odintcova?, Diana Abdulganieva'?

! Kazan State Medical University, Kazan, Russian Federation

2 Republican Clinical Hospital, Kazan, Russian Federation

Aim: to evaluate the state of small intestine permeability by the “double sugar test” in patients with overlap syndrome
(autoimmune hepatitis / primary biliary cholangitis (AIH / PBC)).

Materias and methods. Prospectively, 56 people were included in the study. Of these, 26 were diagnosed with
AlH/PBC, 30 were in the control group. The diagnosis was made in accordance with the current recommendations.
The average age of patients was 49.7 + 13.8 years, healthy volunteers — 48.6 + 9.2 years. The determination of the
permeability of the small intestine was carried out by a “double sugar test” (the ratio of lactulose/mannitol in urine),
using the method of high-performance liquid chromatography — mass spectrometry.
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Results. In patients with AIH/PBC, an increase in intestinal permeability was found — 0.20 [0.09; 0.30] (p < 0.001)
compared with the control group 0.01 [0.01; 0.02]. We divided patients at the stage of liver damage. An increased
small intestinal permeability was revealed: hepatitis stage — 0.19 [0.13; 0.30] (p < 0.001), liver cirrhosis stage —
0.18[0.09; 0.30] (p < 0.05) compared with the control group. In the early stages of disease (1 month from the onset
of the disease) had an increased lactulose/mannitol ratio — 0.13 [0.05; 0.26] (p < 0.001) compared to the control
group. In the presence of portal hypertension (PH), small intestinal permeability was increased — 0.18 [0.09; 0.30]
(p < 0.001) compared with the control group.

Conclusions. An increase in small bowel permeability was found in patients with overlapping syndrome. All patients
had increased intestinal permeability (regardless of the presence of extrahepatic manifestations).

Keywords: small intestine permeability, “double sugar test”, overlap syndrome, autoimmune hepatitis / primary
biliary cholangitis (AIH/PBC), extrahepatic manifestations

Conflict of interest: the authors declare no conflict of interest.
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B nacrosimee BpeMsl aKTUBHO H3Yy4aeTcsl BOIIPOC
0 TYCKOBBIX MEXAaHW3MaX Pa3BUTUS AyTOMMMYHHBIX
sa6osesannii meyernn (A3II), 0COGEHHOCTAX UX MPO-
TPECCUPOBAHMS, BO3MOKHOCTAX 3(P(HEeKTUBHOI Te-
paruu [1]. Tlomumo knaccmyecknx A3Il, Takmx
Kak ayrtoummyHHbIi renatut (AUT), nepsudHblii
6ummapubiii xomanrut (IIBX) u mepBUYHBIA CKJIEpO-
supytomnit xonanrut (ITCX), co cBouMHM COGCTBEH-
HBIMM JIMaTHOCTUYECKUMH KPUTEPUSIMHU, CYIECTBYET
coueranne AU wu xonecratmuecknx 3a6oseBaHU
nevenn (IICX, IIBX) [2—5]. /lanHOe MMMyHONIATO-
JIOTIYECKOE COCTOSTHIE HA3bIBAeTCS <«CHHAPOM Tiepe-
kpectay [2, 6—8]. Cunapom nepexkpecra He SIBJISIETCS
OT/IeJIbHOI HO30JI0THYECKOHl (hopMOil ayTOMMMYHHOI
IPUPO/BI, a MpeACcTaBisieT coO0H pasjndHble Bapu-
AHTBI MaHU@eCTa KJIMHIYECKNX (PEHOTUOB, KO-
TOpbIe XapakTepHbl A5 nanuentos ¢ A3II [2, 9—11].

Xoponio M3BECTHO, YTO JIOAW C OJHUM ayTOUM-
MYHHBIM 3a0o0JjieBaHueM (GoJjiee CKJIOHHBI K Pa3BUTUIO
IPYTUX AayTOMMMYHHBIX 3aboseBaHuii. Cumraercs,
YTO y STUX MAIMEHTOB MMEETCS MMMYHOJIOTHYECKas
JUCYHKINS U B3aUMOJIEHCTBIE MEXK/y TeHEeTUYEeCKU-
MU, UMMYHOJIOTHYECKUMHU, 9KOJOTHYECKUMH U TOPMO-
HAJIBHBIMI (PAKTOPAMU UTPAET OIpeleJIeHHYI0 POJib
B paszButuu 3abonesanusi [2, 6, 7]. Cpenu BHere-
YEeHOYHBIX MMMYHHBIX pacctpoiictB npu AUl nam-
6oJiee PACIIPOCTPAHEHHBIME HA3bIBAIOT ayTOMMMYH-
Hble 3a00JIEBAHUS TUTOBU/IHON >KeJIe3bl: THPEOWIUT
XammuMoTo, Gose3Hb I'pefiBca W HEyTOUHEHHBIH ay-
TouMMyHHBI THpeouaut [12—14]. P.L. Bittencourt
et al. [15] nmokasanm, 4TO BHENMEUEHOUHBIE MMMYHO-
oTIoCpe/IoBaHHBbIE HApYIIeHNs, 0603HauaeMble KakK CO-
IIyTCTBYIOIIME ayTOMMMYHHbIE HApyIIeHUs, BO3HUKA-
10T TpuMepHO B 22—46 % caydaeB npu AWNIL 1-ro
tuna u B 20—34 % caydaeB npu AUT 2-ro tuna [16].

TecHast B3aMMOCBSI3b MEX/Y IMEYEHBIO U KUIIEY-
HUKOM BJIMSIeT Ha Pa3BUTHE U IIPOrpeccHpoBaHue
MAapeHXNUMATO3HbIX 3a0oJieBanmii TedeHu. [ledeHb
[OJIy4aeT OKOJIO 75 % CBOMX 3allacOB KPOBM U3 KH-
meynnka [17]. Kuetkn Kyndepa B meuenu ciayskat
BakKHeHIel 3aluTHONW CHCTeMOW, KOTopas BbLIBO-
JINT TOKCHHBI W TIATOT€HHbIE MUKPOOPTAHU3MBI, TIO-
rnaJjlaiole B MOPTATbHYIO BeHY M3 KulneyHuka [18,

19]. M3meHeHusa caus3ucToidl 06GOJOYKU KUIIEYHHKA
CTPYKTYPHO-(PYHKITMOHAJLHOTO ~ XapakTepa MOTYT
MOBBIMIATH ee MPOHUIaeMocTb. Cpen CTPYKTYPHBIX
HapyIIeHnit, TPUBOJASIINX K TOBBIINIEHUIO TTPOHUIIAE-
MOCTH TOHKOHN KHIITKH, CJEJAYET Ha3BaTh MOPTAIbHYIO
TUTIEPTEH3WI0 T CHIDKEHNE COOTHOIIEHWST BOPCHH/
kpunt [19]. Oanum u3 HamboJsiee UYBCTBUTETbHBIX
METO/IOB OIIEHKH MPOHUIAEMOCTH TOHKOW KHUIIKU SIB-
JIeTCsT «JIBOIHOI caxapHbiit Tects [20].

Ilesib Wccae0Banus COCTOSLIA B OLEHKE COCTOS-
HUS TIPOHUIIAEMOCTH TOHKOIl KHIIKH <JBOWHBIM ca-
XapHbIM TECTOM» Y IIalMEHTOB C CHUHAPOMOM Hepe-
kpecta AUT/TIBX.

Marepuajbl 1 METOAbI

B upocnektuBHOe uccaenoBanue ObLIM BKJIOUYE-
Hbl 56 yesnoBek, n3 Hux 26 ¢ gquarnosom AUT/TIBX
(98 % skenmmu u 2 % MyxuunH) u 30 yeJOBEK —
rpynna KoHtpoJssi. CpenHuil Bo3pacT HaleHToB —
49,7 + 13,8 roma, B rpymnie 3J0pOBbIX J0OPOBOJIb-
nes — 48,6 + 9,2 roza.

[IpoBenenue wuccaenoBanus  ObLIO  0J0OGPEHO
JIOKaJbHBIM 3TH4YeckuM komurerom DOI'BOY BO
«Kasancknit TMY» Munsapasa Poccun (Bbimmcka
u3 nporokona Ne 10 or 23 gexa6psa 2020 r.) u TAY3
«PKBb M3 PT». Bce mnporeaypbl, BbIIOTHSIEMbIe
B MCCJEOBAHNAX C Y4aCTHEM JI0/lel, COOTBETCTBOBA-
JIN ATMYECKHUM CTaHAapTaM HAIMOHAJIHHOIO UCCJIE0-
BaTeJbCKOTO KOMHUTETA, a TakxKe XeJbCHHKCKOH [ie-
kapaiy 1964 roga u ee 6oJiee MO3HUM MOTPABKAM.

Kpurepngmu BKIIOYEHNS B MCCJAEIOBAHIE CIYKHU-
JIN: BO3pacCT MalMeHToB crapiie 18 Jer; mojamnucan-
Hoe MH(OpMUPOBaHHOE coryacue 06 y4acTHUH B HC-
CJIe/IOBAHUU; JIOCTOBEPHBIE KJMHUKO-TA60PATOPHBIE
JIAHHBIE, MOJATBEPIK/AIONINE UATHO3 «CUHAPOM Tiepe-
KpecTta». Kputepunm mCKIOYEHNS U3 UCCAETOBAHUS:
HaJIM4YMe MapKepOB BUPYCHBIX TeNnaTtutos; GONE3HDb
Bunbcona — KonHoBamoBa; HeaJIKOTOJBHBIN CTEATO-
TeraTuT; aaKoToIbHasg GOJE3HDb TeYeHH; JeKapCTBEH-
HBII remaTtut; 6epeMeHHOCTb U MEePUO/I JAKTAIUU; OT-
Ka3 TaleHTa OT YYacTHs B UCCJIEOBAHUU; HATHMYNE
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AKTUBHBIX WJIM XPOHUYECKUX WHQEKIUii B CTauu
060CTpeHNs; HeKeaTeabHas Peakiiug Ha MaHHUTOJ
u/ WK JIaKTyJI03y.

Konrposibaas tpymnma Obuia mpeactasiaeHa 30 mo-
OPOBOJIbIIAME, KOTOPbIe He WMeJau 3a060JeBaHUil TH-
EeBAPUTENbHON CUCTEMbI M OJMIKAUIIUX POJACTBEH-
HukoB ¢ A3Il, a Tak)ke He MPUHUMAIN KAKUX-JINO0
JIEKAPCTBEHHBIX CPEJICTB.

[TarmenTsr ¢ CUHAPOMOM Tiepekpecta ObLIN OC-
MOTpPEHbI BpadyaM#: TePaNeBTOM, TacTPOIHTEPOJIO-
TOM, 3H/JOKPUHOJIOTOM, peBMaTojoroM. Jlmaruos
YCTAaHABJIUBAJICS B COOTBETCTBUH C PEKOMEHAIIMS-
mu o AUT — TATHG (2011) [7], IBX — EASL
(2017) [21] w AASLD (2019) [22].

Omnpesiesienie  TOHKOKUIIIEYHONH TTPOHUIIAEMOCTU
METOIOM «JIBOIHOTO caxapHOro tecta» (makrymiosa,/
MaHHHUTOJ) OBLIO MPOBEJEHO Y MAIMEHTOB ¢ CHHIPO-
mMoMm nepekpecra (AUT/IIBX) u B rpynme 3/0pOBBIX
noGpoBoiblieB. Ilepen HavagoM UCCIeJOBaHUS y Ma-
IUEHTOB Opasu MOUy. 3aTreM OHW BBIMTUBAJIU PACTBOP
cMecH, cojepxaiuii 5> T Jjakrysaossl, 10 T MaHHUH-
Toma m 40 T cykpamnosbl, pactBopeHHBIX B 100 M
BozbI. [lanueHThl coOOMpaI MOUy B TeUeHHE CJIEIYIO-
mux 6 vacoB. Mouy Ka)XZ0TO NCHBITYEMOTO XPAHWIIN
B KOHTelHepe, CojepKalleM TUMEepOo3as B KayecTBe
KOHCepBaHTa. Mouy MepeMentuBaIi, TOYHO U3MEPSIITH
o0beM, 06pasel] U3 Kask/I0TO aHAIN3a 3aMOPAKIUBAIN
1 TPAHCTIOPTUPOBAJM HA CYXOM JIbY B Tab60OPATOPHIO.
[lo mpoBenenust 1aGopaToOpHOro aHaan3a 0OPa3IIhI
xparuuch npu temneparype —20 °C. Pesyabrarsr
10 IPOHUIAEMOCTH TOJICTOI Kumiku (ypoBeHb CyKpa-
710361) (HMOJIB,/JT) He OTpaskeHbl B JaHHOII CTaThe.

/IBoitHOIl caxapHBIil TeCT TPOBOAUIN METOJOM BbI-
coK09(hHEKTUBHOI KUIKOCTHON Xpomarorpadun —
Macc-criekrpomerpreii (BAJKX-MC) na xpomarorpade

Tabauya 1. JlaGopatopHble MOKa3aTeJau MalMeHTOB

Table 1. Laboratory parameters of patients

Agilent 1260 Infinity (Agilent Technologies, Inc.,
CIIA), conpskeHHOM ¢ Macc-crekrpoMerpoM ABSciex
5600 (AB Sciex, CIIIA).

Craructmdeckast o6paboTKa W aHAIN3 TOJyYeH-
HBIX PE3YJbTATOB OCYIIECTBJSINCH C MOMOIIBIO TIPO-
rpamMbl SPSS Bepcun 28, Statistica Bepcum 12.5
(Statsoft) u Microsoft Excel 2013 r. Pacupenenenue
M3y4aeMbIX TapaMeTpoB OBLIO OTJIMYHBIM OT HOP-
MaJIbHOTO, MOITOMY OTHMCaHWEe MPU3HAKOB NpEJCTaB-
seno B Buzge Me [Q1; O3], rme Me — meamana, Q1
n Q3 — TepBbId U TPETHIl KBAPTHIb COOTBETCTBEHHO.
[l1si mapHOTO CcpaBHeHUs ObLT MCTOJb30BaH KpHTE-
puit Manna — YwutHu. [losydeHnuble pasnmduss cyu-
TaIN CTAaTUCTUYECKN 3HAUNMBIM 1pu p < 0,05.

[Tpumensiincy, HemapaMeTpUYecKne CTaTUCTHYe-
ckue Mero/ipl. Onpesessiiv cpeiee 3HadeHne u 95 %
JIOBEPUTETbHBI MHTEPBAJ.

PeByJIbTaTI)I HCCJae0BaHuA

W3 knuHIYecKnX TPOSBACHUHN Y TAIIMEHTOB C CUH-
JIPOMOM TiepeKpecTa HaGJII0IAIICh JKeJaTyxa B 57,7 %
ciayvaes, auckoMdopr B kuBore B 53,8 %, cycras-
HOU CHHAPOM B 55 %, ayTOMMMYHHBII THPEHOIUT
(AUT) B 42,3 %. Y 30,7 % malmMeHTOB A0Ka3aHa
CTaJUsST UPPO3a TEUeHH.

[Ipn u3ydeHUn TOHKOKUIICYHON TPOHUIIAEMOCTH
y TanueHToB ¢ cunapomoM nepekpecra (AUT/TIBX)
6bLII0 OOHAPYIKEHO TIOBbBINIIEHNE TOHKOKUIIEYHOH Mpo-
HUI[AEMOCTH — OTHOIIEHWE JIAKTYJI03a,/ MaHHUTOJ
cocrasuiio 0,2 [0,088; 0,3] (p < 0,001), B rpymme
koutpoJsiss — 0,013 [0,01; 0,025]. Ilpu pasgenenun
HAIMeHTOB HAa CTAJUU TOPAKEHUsT edeHu ObLIO Bbl-
ABJEHO, uTO Ha cragmu renaruta y 8 (30,7 %) ma-
HueHToB ¢ cuHgpomoMm mepekpecra (AWT/TIBX)

[TokazaTesb [le6roT
Parameter In the beginning of disease
M+ 5D
E?&g?f&i E;//Jf 110,0 + 7,4 94,67—125,33
/}%JE,T[,’ %ﬂ//ﬁl 125,10 + 13,72 95,80—153,31
/Zfé"%’ %ﬂ//ﬁl 118,60 + 13,82 90,08—147,13

[Menounast dhocdarasza, Ex/n
Alkaline phosphatase, U /1

489,85 + 67,30

350,62—629,08

Gamma globulin, g/1

FCEE% Il*ij;/L m 381,70 + 58,95 258,31-505,09
O tal bilivabin. wmold. " LT A0 R
A/illbbégr;dﬁll{,,gr//lﬂ 46,95 + 0,63 45,58—48,33
(%%Lt[g{ﬁlglgcf}nér//gfl 17,60 + 1,22 14,81-19,87
TamMa-ri00ymH, T/ 25,35 + 0,91 23,38—27,32
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Fig. 1. Lactulose/mannitol ratio in patients with overlap syndrome (AIH/PBC)

TOHKOKHIIIEYHAs] TIPOHUIAEMOCTh  Obla  TIOBbIIIE-
wa — 0,19 [0,13; 0,3] (p < 0,001) — mo cpasue-
HUIO ¢ Tpynmoil Kourtposs, y 18 (69,3 %) nanmenron
¢ I — 0,18 [0,086; 0,3] (p < 0,05) — 1o cpaBHe-
HUIO ¢ TPYIION KOHTPOJISI TakXke HalJI0[an0Ch TM0-
BbIIIEHNE TOHKOKUIIEYHON nponntaemoctn (puc. 1).

Cocrosinne TOHKOKHUINEYHOW TTPOHUIIAEMOCTH MPO-
aHAJIM3UPOBAHO B 3aBUCUMOCTH OT JIUTETBHOCTH Te-
yenus cungpoma tnepekpecta (AWUT/IIBX). Wure-
pecHbiM OKazasicst (HhakT, YTO y:Ke HA PAHHUX CTAIUSIX
(1 Mecsny or Havasta 3a60JeBaHKsA) Y TIALMEHTOB € CHH-
JIPOMOM TiepeKpecTa ObLIO TOBBIMIEHO OTHOIIEHNE JTaK-
tynosa,/maunuron — 0,13 [0,05; 0,261] (p < 0,001).
I[pu amurenvpnoctu g0 6 mecsies — 0,268 [0,097;
0,284] (p < 0,001), ot 6 mecsines a0 1 roga — 0,114
[0,072; 0,245] (p < 0,001), Goxee 1 roma — 0,205
[0,099; 0,3] (p < 0,001) mo cpaBHEHHIO ¢ TPYNIONH
koutposs (puc. 2).

Bue 3aBucumoctu ot kiaacca III no Yaitany — IIbio
B M3y4aeMOll TPyIiie MalueHToB ObLIO MOBBIIMIEHO OT-
HOIIEeHNe JTakTyn03a,/ Manuuton (tabi. 2).

[Ipn oleHKe aKTMBHOCTH CHHAPOMA TEpPeKpecTa
AUT/TIBX y manuenToB Obljia MOBBIIIEHA TPOHUIIAE-
MOCTb TOHKOH KHITKI: ¢ aKTUBHOI (hopMoii 3a6oseBa-
nug B 88,5 % caywsaes — 0,205 [0,088; 0,284] (p <
0,001), y mamuenToB ¢ HeakTHBHOW (hopMmoii 3a6ose-
Banust B 11,5 % cayuaes — 0,14 [0,086; 0,316] (p <
0,001) — 1o cpasHenmIo ¢ Tpynmnoi Kourposs (taba. 2).

B 31 % ciy4aeB y manmeHTOB C CHHIAPOMOM Iiepe-
kpecra AUT/TIBX orMmeyasach HopTajbHas TUIEP-
tensust (IIT7). BHe 3aBUCUMOCTH OT HaJIM4MSI UM OT-
cyrcrBust I[N TOHKOKUIIIEYHAS TPOHUIIAEMOCTH OblLia
MoBbIllieHa B Kaxkoi rpymnie naruentos: 0,18 [0,09;
0,304] (p < 0,001) u 0,19 [0,065; 0,28] (p < 0,001)
cootBercTBeHHO (Tadi. 2).

Y 55 % nanuentos ¢ cuugpoMoM mepekpecra AT/
[IBX ¢ cycraBHBIM CHHAPOMOM OblLja TOBBINIEHA TOH-
KokunieyHas mponuiaemocts — 0,17 [0,099; 0,27]
(p < 0,05) — 10 cpaBHEHMIO C TIPYNIONH KOHTPOJIS.
B 42,3 % ciydaeB TaI[€HTOB C CHHIPOMOM TI€pe-
kpecra AUT/TIBX ¢ AUT raksxe OblLia TOBBIIIEHA
ToHKOKMIIeuHas npouuiaemocts — 0,17 [0,097; 0,3]
(p < 0,05) — 110 cpaBHeHUIO ¢ rPyIMoi KoHTposst (tabu. 2).

[loBbimieHe  TOHKOKUIMIEYHONH — MPOHUIIAEMOCTH
ObLIIO BBISIBJIEHO HE3aBUCUMO OT IIPOBOUMON Tepannuu
ypcoaesokenxonesoit kucaoroit (Y /IXK) wmu rmoxo-
koptukocrepougamu (I'KC).

Oocy:kaenne

B mnameMm ucciaeoBaHUHM ObLIO BBISIBJIEHO TIOBBI-
IeHne TOHKOKMIIEYHOIT MPOHMIIAEMOCTH Y IalueH-
T0B ¢ cungapomoM nepexpecra (0,2 [0,088; 0,3] (p <
0,001)) o cpasuennio ¢ rpynmoil xkourpoas (0,013
[0,01; 0,025]). Vske Ha cTajuu remnatuta OTHOIIEHUE
nakrynosa/Manunron (0,19 [0,13; 0,3] (p < 0,001))
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Fig. 2. The ratio of lactulose / mannitol in patients with overlap syndrome (ATH/PBC) depending on the duration

of the disease

OBLIO BbIIIE, YeM B TpyIie KOHTposisi. C mporpeccupo-
BaHWEM CHH/POMa TEPEKPecTa B IIPPO3 TaKKe COXpa-
HSIJIOCH TOBBINIEHNE TPOHUI[AEMOCTH TOHKON KHIIKI
(0,18 [0,086; 0,3] (p < 0,05)) MO cpaBHEHHIO ¢ TPYII-
ot KoHTpoJisi. IToBbillieHne KUIIIEUYHOW TTPOHUIIAEMO-
CTH HE 3aBUCEJIO OT MPOJIOJIKUTENbHOCTH 3200/I€BAHIS
(p < 0,001), akrusHoctu 3a6oseBanus (p < 0,001),
noprasbHoii runeprensun (p < 0,001). MHrepecHbM
(akTOM SIBUIOCH BBISIBJIEHWE TOBBIIIEHUST OTHOIIEHUS
JIAKTYJI03a,/MAHHUTOJL Y TAIMEHTOB ysKe B Je6toTe
3aGosneBanudg (B Teyenume 1 Mecdia OT MOMEHTa I10-
SBJIEHNST TEPBBIX IPU3HAKOB CHHAPOMA IIEPEKPECTa)
10 CPABHEHUIO C TPYIINOil KOHTPOJIS.

NMmyHOBOCTAMTETHHBIE  3a00JIeBaHUS TECHO ac-
COIMIPOBAHbBI C U3MEHEHNEM KHUIIEYHOr0 MUKPOOHOMA
[23], ¢ ueM cBsI3BIBAIOT U3MEHEHUs] KHIIEYHOI IIPO-
HUIAEMOCTH.

J. Benjamin et al. [24] npu ananuse orHOmIEHUS
JIAKTYJI03a,/ MaHHUTOJ ONPEAENUIH, YTO 9KCKPEIUs
MaHHWUTOJMA OblTa yBeJIWYeHA Yy MAlMeHTOB C IUPPO-
30M IedeHH pasau4yHoil atrosorun  (aJKoroJbHOMH,
BUPYCHOM ). ABTOPBI OGBSCHUIN JaHHDBIE PE3YJIbTAThI
MOBPEXK/JIEHUEM TIIOTHBIX KOHTAKTOB U yMEHbIIEHUEM
BBICOTBI BOPCHHOK B pe3yJbTare TOPTAJbHOU JHTE-
poratuu y TaiueHTOB C MOPTAIbHON THUIEpTEeH3nell.
J. Such et al. [25] ommicanu y narmenTos ¢ 11T u cun-
npomoM 1T crpykrypHbie U (DYyHKIIMOHATbHbBIE H3Me-
HeHust KumeuHoro Gapoepa (3acToi, oTek cam3ucToii

060JI0YKH) BCJEACTBUE PACHIMPEHUs MEeKKJIETOUHBIX
MIPOCTPAHCTB, KOTOPbIe MOTYT OBITb BTOPUYHBIMU
BestegctBre [T M MpUBOAAT K TIOBBIMIEHWIO KUIIIEY-
HOIl MTPOHUIAEMOCTH W, BEPOSTHO, K GaKTepPUATHHOI
tpanciokaiuu. K. Norman et al. [26] mnoxasaimn,
YTO y MAIMEHTOB C JEKOMIIEHCUPOBAHHBIM AJKOTOJIb-
HpiM [II1 Kuineuynast mpoHUIIaeMOCTh GbLJIA MOBBIIIEHA
3a cueT M3MEHEHU IIJIOTHBIX KOHTAKTOB M M3MEHEHUS
MOpOJIOrUN KUIEYHOH cTeHKW. B Hamem wucciesno-
BaHUU Tak)Xe OblLJIa MOBBIIIEHA TOHKOKUIIEYHAS ITPO-
HHUITAEMOCTb TPU IMOPTAJbHON THIIEPTEH3UH [0 CPaB-
HEHUIO C IPYIIION KOHTPOJIS.

Xoporio uaBectHo, uro y nanuentos ¢ A3II wacro
BBISIBJISIOTCS BHENEYEHOYHBIE ayTOUMMYHHbBIE 3a6o0Jie-
Barusi. AUT mnambosiee yacto accoruupoBad ¢ A3II
[3, 14]: B 10—23 % cayuaes [11, 12]. B namem uccie-
JloBannu ObLia BbisiBJeHa Bbicokast yactota AUT y ma-
I[EHTOB C CHHPOMOM mepekpecta — 42 % ciydaes.
Taxkas »xe TeH/ieHIMsT HaOJIo4a1ach U B UCCJIe0BaHNN
Q. Zeng et al. [3] — 34,9 % ciydaeB y manueHToB
¢ A3II. ITIpoHuiaeMocTb TOHKOW KHUINKH ObLIa IOBbI-
mena npu AUT (cocrasuma 0,17 [0,097; 0,3] (p <
0,05)) u y naumentos ¢ aprpaarusmu (0,17 [0,099;
0,271 (p < 0,05)) MO cpaBHEHUIO € TPYIIOIT KOHTPO-
asg. Q. Zeng et al. [3] mpeanosaratoor, 4Tto Haju4ue
AUT He M3MEHSI0 KAUHUYECKOTO TeYEeHUS WJIN Ts-
skecrn A3I1. Oco6eHHOCTH KJIMHHUYECKOTO TEYeHMUSsI
A3II 6b1H TIPaKTHYECKN OJJMHAKOBBIMU y MAIMEHTOB
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Tabuua 2. Knuanyeckne 0COOEHHOCTH CHHAPOMA TIEPEKPECTa U MOKA3aTeI KUIIEYHON IIPOHUIIAeMOCTH
Table 2. Clinical features of the overlap syndrome (ATH/PBC) and intestinal permeability indicators

Sight N JlakTyJi03a/MaHHUTOJ
3aboJieBanne,/ IPU3HAK Ratio lactulose/mannitol
HII no Yaitany — IIbio A )
Child — Pugh 3 0,316 [0,068; 0,37]**
6 0,8 [0,14; 0,23]**
9 0,09 [0,08; 0,26]**
AKTHBHOCTD AKTUBHBIIT
Activity Active 23 0,205 [0,088; 0,284]**
HeaxTtusnbrit . £
Not active 3 0,14 [0,086; 0,316]
[TopraibHast TUIIEPTEH3US Hamaune 8 0,18 [0,09; 0,304]**
Portal hypertension Yes ’ T
OrcyrcrBue 18 0,19 [0,065; 0,28]**
No
BHerneueHOYHbIE MTPOSIBJICHUS C aprpaiarusamu 13 0.17 [0,099: 0,27]*

Extrahepatic reveals With joint syndrome

bBes aprpanruii .
Without joint syndrome e 0,2 [0,088; 0,28]"
C AUT .
With autoimmune thyroid i 0,17 10,097; 0,3]*
bes AUT .
Without autoimmune thyroid 15 0,2 [0,086; 0,28]*
Tepanms YIXK .
Treatment UDCA 11 0,2 [0,97; 0,7]**
r'KC .
Steroids 14 0,18 [0,06; 0,28]**
Kontposb 30 0,013 [0,01; 0,025]

Control group

[Tpumeuanue. *p < 0,05 o cpaBHEHUIO ¢ TPYIIION KOHTPOJIS;

** p < 0,001 10 cpaBHEHHIO ¢ I'PYNIOH KOHTPOJS.

Note. * p < 0.05 compared to the control group; ** p < 0.001 compared to the control group.

¢ A3II ¢ u 6e3 AT, o 4eM CBHUIETEILCTBYET OTCYT-
CTBHUE CYIIECTBEHHBIX PA3JUYUil CUMITOMOB, OMOXW-
MUYeCKUX ToKasaTeseil, THCTOJOTMYECKON cTajuu
y narmmerToB ¢ A3Il [3]. B mameMm wucciemoBanum
y TalMeHToB ¢ cuHApoMoM mepekpecra 6e3 AUT
Takke ObLIa MOBBINIEHA TOHKOKUIEYHAs MPOHUIAe-
mocth (0,2 [0,086; 0,28] (p < 0,05)) 1o cpaBHEeHUIO
C IPyLIIOH KOHTPOJIA.

[Ipu onenke MpoBOAMMON Tepanuu y MalUeHTOB
C CHH/IPOMOM TIepeKpecTa TOHKOKHUIIeUYHasl TTPOHMIIA-
eMocThb Obla namenena npu mpueme 'KC, uro moxert

6bITh OOBACHEHO HAINYMEM JBYX ayTOMMMYHHBIX 3a-
GoseBaHuil IeYeHN y NalMeHTa ¢ CHHAPOMOM Iepe-
kpecra (AUT/TIBX).

BroiBoab1

Y manmeHToB ¢ CHHIPOMOM Tepekpecta AUT/
I[IBX paxke B mebiore 3aboJieBaHusd, a TakyKe Ha CTa-
JIUSIX TelaTuta U [Uppo3a MevyeHu, BHE 3aBUCUMOCTU
OT JUINTEJIbHOCTH 3a60J1eBalNsI, aKTUBHOCTH, HAJMYNS
BHETIEUYEHOUYHDBIX TPOSIBJEHUH ObIIO BBISIBJIEHO TOBBI-
IIeHNe TOHKOKUIIIEUYHO TTPOHUIIAEMOCTH.
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Evaluation of Small Intestinal Permeability
in Patients with Overlap Syndrome
(Autoimmune Hepatitis/Primary Biliary
Cholangitis)

Dilyara R. Akberova'*, Alfiya I. Odintcova?, Diana Kh. Abdulganieva'?

" Kazan State Medical University, Kazan, Russian Federation
2 Republican Clinical Hospital, Kazan, Russian Federation

Aim: to evaluate the state of small intestine permeability by the “double sugar test” in patients with overlap syndrome
(autoimmune hepatitis / primary biliary cholangitis (AIH / PBC)).

Materials and methods. Prospectively, 56 people were included in the study. Of these, 26 were diagnosed with
AlH/PBC, 30 were in the control group. The diagnosis was made in accordance with the current recommendations.
The average age of patients was 49.7 + 13.8 years, healthy volunteers — 48.6 + 9.2 years. The determination of the
permeability of the small intestine was carried out by a “double sugar test” (the ratio of lactulose/mannitol in urine),
using the method of high-performance liquid chromatography — mass spectrometry.

Results. In patients with AIH/PBC, an increase in intestinal permeability was found — 0.20 [0.09; 0.30] (p < 0.001)
compared with the control group 0.01 [0.01; 0.02]. We divided patients at the stage of liver damage. An increased
small intestinal permeability was revealed: hepatitis stage — 0.19 [0.13; 0.30] (p < 0.001), liver cirrhosis stage —
0.18[0.09; 0.30] (p < 0.05) compared with the control group. In the early stages of disease (1 month from the onset
of the disease) had an increased lactulose/mannitol ratio — 0.13 [0.05; 0.26] (p < 0.001) compared to the control
group. In the presence of portal hypertension (PH), small intestinal permeability was increased — 0.18 [0.09; 0.30]
(p < 0.001) compared with the control group.

Conclusions. An increase in small bowel permeability was found in patients with overlapping syndrome. All patients
had increased intestinal permeability (regardless of the presence of extrahepatic manifestations).

Keywords: small intestine permeability, “double sugar test”, overlap syndrome, autoimmune hepatitis / primary
biliary cholangitis (AIH/PBC), extrahepatic manifestations
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OueHKa TOHKOKMLUEeYHOMN npoHuuuaemMmocCcTny naumeHToe C CMHAPOMOM

nepekpecta (ayTOMMMYHHbIA renaTtuTt / NepBUYHbIA OMNNapPHbIA XONTaHINT)

[.P. Ak6eposa'*, A.X. OaunHuoBa?, .1. AboynraHvesa'-?

T ®rb0Y BO «KazaHckuii rocyaapCTBEHHbIA MEANLMHCKUI yHUBEPCUTET» MUHUCTEPCTBA 34paBooXpaHeHns Poccuiickor
benepaumm, KazaHb, Poccuiickas Penepadims

2[AY3 «PecnybnvikaHckasi KiimHuyeckasi 6osbHuLa MuHncTepcTBa 3apaBooxpaHeHnsi Pecriybnviku TatapctaH»,
KasaHb, Poccurickas ®enepaums

Llenb nccnepoBaHusa: N3y4nTb COCTOSIHNE MPOHULLAEMOCTN TOHKOM KULLIKK «ABOMHBIM CaxapHbIM TECTOM>» Y NaLm-
€HTOB C CMHOPOMOM MepeKkpecTa ayTOMMMYHHbIN renatuT / nepBuYHbIi GunuapHbin xonaHrut (AU /MBX).
Martepuanbl U MeToAbl. B npocnekTnBHOe nccnenoBaHne Obiv BkoYeHbl 56 yenoek. 13 HMx 26 naumeHToB —
¢ ounarHo3om AUT/MBX, 30 yenoBek — rpynna KOHTPOoJsA. JuarHo3 yctaHaBAnBasam B COOTBETCTBUN C aKTyaslbHbIMMN
pekomeHpauvsamu. CpenHuii Bo3pacT naumeHToB coctaBun 49,7 + 13,8 rona, y 340p0oBbix A,06poBonbLEB — 48,6 £
9,2 ropa. OnpeneneHne NPOHULLAEMOCTM TOHKOW KMLLKW MPOBOAMIOCH «ABOWHBIM CaxapHbIM TECTOM» (OTHOLLEHME
«1aKTy/1033/MaHHUTO/» B MOY€E) C UCMOJIb30OBAHNEM METOAA BbICOKOI(MDEKTUBHOM XMNOKOCTHOM XpomMaTtorpadpmm —
MacC-CrnekTPOMETPUMN.

PesynbraTbl. Y nauyeHToB ¢ AUI/TBX 6bio BbISBAEHO MOBbILLIEHWE TOHKOKMLLEYHOW npoHuuaemoctn — 0,20
[0,09; 0,30] (p < 0,001) no cpaBHeHwuio ¢ rpynnoii koHTponsa 0,01 [0,01; 0,02]. Mpwu pasgeneHnn NaLuneHToB Ha CTa-
O NOpaxXeHWs NeYeHn ObI10 BbISIBIEHO MOBbILLIEHNE TOHKOKMLLIEYHOW MPOHMLLAEMOCTM Kak Ha CTaaum renatuta —
0,19[0,13; 0,3] (p < 0,001), Tak  Ha ctaguu LIM — 0,18 [0,09; 0,30] (p < 0,05) Npn cpaBHEHWM C FPYMMOM KOHTPONS.
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Ha paHHux cTaguax y naumMeHToB C CUHAPOMOM nepekpecTa (1 Mecsu, oT Hayana 3aboneBaHns) 6bJ1I0 BbIABIEHO
MOBbILLEHME OTHOLLEHUS nakTynosa/maHHuTon — 0,13 [0,05; 0,26] (p < 0,001) no cpaBHEHUIO C FPYMNMNON KOHTPO-
9. TOHKOKMLLIEYHas MPOHMLIAEMOCTb Oblifla NOBbILLIEHA NPU akTUBHOM popme 3abonesaHus — 0,205 [0,088; 0,284]
(b < 0,001), HeakTuBHaa ¢popma — 0,140 [0,086; 0,316] (p < 0,001) No cpaBHEHUIO C rPYNMNoM KOHTPoNS. MNpu Ha-
JINYNN NOPTasIbHOM FrMNepPTEH3UN TOHKOKMLLIEYHAsA MPOHMLaeMoCTb bbina noebieHa — 0,18 [0,09; 0,30] (p < 0,001)

Mo CPaBHEHUIO C rPYMMo KOHTPOSIS.

BbiBOAbI. Y NaumeHToB ¢ cnHapomoM nepekpecta (AUT/MBEX) 6b110 BbIBNEHO MOBbILLEHWE NPOHULLAEMOCTN TOH-
KOW KNLWKW. BHE 3aBMCMMOCTN OT KNMHNYECKNX MPOSBAEHUN, OJINTENIbHOCTU, HANMYUS BHENEYEHOUYHbIX MPOSIBIIEHUN
y BCEeX MaLMeHTOB Oblna NoBbILLEHA TOHKOKULLIEYHAsA NMPOHMLIAEMOCTb.

KnioueBble cnoBa: npoHMLAEMOCTb TOHKOMN KULLKW, «ABOWNHOM CaxapHbI TECT», CUHOPOM NepekpecTa, ayToum-
MYHHBbI FENATUT / NEPBUYHbIN OUMapHBIA xonaHruT (AUT/MNBX), BHENEYEeHOYHbIE MPOSIBIIEHNS

KoH®NUKT nHTEepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ansa umtupoBanus: Akbeposa [.P., OgnHuosa A.X., A6gynranvesa .M. OueHka TOHKOKMLLEYHON NMPOHNLAEMOCTI Y MaUMEHTOB C CUH-
[pPOMOM nepekpecTa (ayTOMMMYHHbIN renaTuT / NePBUYHbBIA BUNMapHbIA XONaHMNT). POCCUIACKII XypHaN racTpO3HTEpOoriu, rernarto-
noruu, kononpokronoruu. 2023;33(1):51-58. https://doi.org/10.22416/1382-4376-2023-33-1-51-58

Currently, the question of the triggering mech-
anisms of the development of autoimmune liver
diseases (ALD), the features of their progression,
and the possibilities of effective therapy are be-
ing actively studied [1]. In addition to classical
ALD such as autoimmune hepatitis (AIH), prima-
ry biliary cholangitis (PBC) and primary scleros-
ing cholangitis (PSC), with their own diagnos-
tic criteria, there is a combination of AIH and
cholestatic liver diseases (PSC, PBC) [2—5]. This
immunopathological condition is called overlap
syndrome [2, 6—8]. Overlap syndrome is not a
separate nozological form of autoimmune nature,
it represents various variants of the manifestation
of clinical phenotypes that are characteristic of
patients with ALD [2, 9—11].

It is well known that people with one autoim-
mune disease are more likely to develop other au-
toimmune diseases. These patients have immuno-
logical dysfunction, and the interaction between
genetic, immunological, environmental and hor-
monal factors which plays a role in the develop-
ment of the disease [2, 6, 7]. Among extrahepatic
immune disorders in AIH, the most common are
autoimmune thyroid diseases (AIT)- Hashimoto’s
thyroiditis, Graves’ disease and unspecified auto-
immune thyroiditis [12—14]. P.L. Bittencourt et al.
[15] showed that extrahepatic immune-mediated
disorders, designated as concomitant autoimmune
disorders, occur in approximately 22—46 % of cas-
es with type 1 ATH, and in 20—34 % of cases with
type 2 ATH [16].

The close relationship between the liver and
intestine affects the development and progression
of parenchymal liver diseases. The liver receives
about 75 % of its blood reserves from the intestine
[17]. Kupfer cells in the liver serve as the most
important protective system that removes toxins
and pathogenic microorganisms entering the por-
tal vein from the intestine [18, 19]. Changes in

the intestinal mucosa of a structural and function-
al nature can increase its permeability. Among
the structural disorders that lead to an increase
in the permeability of the small intestine, por-
tal hypertension and a decrease in the villi/crypt
ratio should be mentioned [19]. One of the most
sensitive methods for assessing the permeability of
the small intestine is the “double sugar test” [20].

The aim of the study was to evaluate the state
of permeability of the small intestine by a “dou-
ble sugar test” in patients with overlap syndrome
AIH/PBC.

Material and methods

The prospective study included 56 people, 26
of them with a diagnosis of overlap syndrome
AIH/PBC (98 % of women and 2 % of men) and
30 people in the control group. The average age
of patients was 49.7 £ 13.8 years, in the group of
healthy volunteers — 48.6 + 9.2 years.

The study was approved by the Local Ethics
Committee of the Kazan State Medical University
of the Ministry of Health of the Russian Federation
(extract from Protocol No. 10 of December 23,
2020) and the State Medical Institution “RCH
of the Ministry of Health of the Republic of
Tatarstan”. All procedures carried out in human
studies complied with the ethical standards of
the National Research Committee, as well as
the Helsinki Declaration of 1964 and its later
amendments.

The criteria for inclusion in the study were: the
age of patients over 18 years old; signed informed
consent to participate in the study; reliable clini-
cal and laboratory data confirming the diagnosis of
overlap syndrome. Exclusion criteria from the study:
the presence of markers of viral hepatitis; Wilsons
disease; non-alcoholic steatohepatitis; alcoholic liver
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disease; drug hepatitis; pregnancy and lactation; re-
fusal of the patient to participate in the study; the
presence of active or chronic infections in the acute
stage; an undesirable reaction to mannitol and / or
lactulose.

The control group was represented by 30 vol-
unteers who did not have diseases of the digestive
system and closest relatives with ALD, and also
did not take any medications.

Patients with overlap syndrome were examined
by doctors: internist, gastroenterologist, endocri-
nologist, rheumatologist. The diagnosis was estab-
lished in accordance with the recommendations of
AIH — TAIHG (2011) [7], PBC — EASL (2017)
[21] and AASLD (2019) [22].

The determination of small intestine permea-
bility by the “double sugar test” (lactulose/man-
nitol) was carried out in patients with overlap
syndrome (ATH/PBC) and in a group of healthy
volunteers. Before starting the study, urine was
taken from patients. Then they drank a mixture
solution containing 5 g of lactulose, 10 g of man-
nitol and 40 g of sucralose dissolved in 100 ml of
clean water. The patients collected urine for the
next 6 hours. The urine of each subject was stored
in a container containing thimerosal as a preser-
vative. The urine was mixed, the volume was ac-
curately measured, each sample was frozen and
transported on dry ice to the laboratory. Prior to
the laboratory analysis, the samples were stored
at a temperature of —20 °C. The results on colon
permeability (sucralose level) (nmol/L) are not
reflected in this article.

Table 1. Laboratory parameters of patients

Tabauua 1. JlabopatopHble TIOKa3aTen MallieHTOB

The double sugar test was performed by
high-performance liquid chromatography — mass
spectrometry on an Agilent 1260 Infinity chro-
matograph (Agilent Technologies, Inc., USA)
coupled with an ABSciex 5600 mass spectrometer
(AB Sciex, USA).

Statistical processing and analysis of the ob-
tained results was carried out using the program
SPSS version 28, Statistica version 12.5 (Statsoft)
and Microsoft Excel 2013. The distribution of the
studied parameters was different from normal, so
the description of the features is presented in the
form of Me [O1; O3], where Me is the median,
Q1 and Q3 are the first and third quartile, re-
spectively. The Mann — Whitney criterion was
used for paired comparison. The differences ob-
tained were considered statistically significant at
p < 0.05. Nonparametric statistical methods were
used. The mean value and 95 % confidence inter-
val were determined.

Research results

In clinical manifestations in patients with over-
lap syndrome jaundice was observed in 57.7 % of
cases, abdominal discomfort in 53.8 %, joint syn-
drome in 55 %, autoimmune thyroiditis (AIT) in
42.3 %. In 30.7 % of patients were at the stage of
liver cirrhosis.

In the study of small intestinal permeability
in patients with overlap syndrome (AIH/PBC)
was found an increase in small intestinal per-
meability — the lactulose/mannitol ratio was

Parameter In the beginning of disease
IToxaszarennb Jle6ror
M + SD 95% CI
- 95% [
Hemoglobin, g/L 110.0 + 7.4 94.67—125.33
Temorno6un, r/n
ALT, U/L 125.10 + 13.72 5.80—153.31
AJIT, Ex/ 1 T > '
AST, U/L 118.60 + 13.82 90.08—147.13
ACT, En/n T ' '

Alkaline phosphatase, U/L
lenounas docdaraza, Ex/ /o

489.85 + 67.30

350.62—629.08

TFamma-rnoOysuH, T/ 7

GGT, U/L o .
Total bilirubin, umol /L 3117 + 5.40 .95 1055
OO6mmit 6uupyOuH, MKMOJIb,/ JT -
Albumin, g/L 4 N . w
Anp6ymMuH, T/ 71 6.95 + 0.63 5.58—48.33
Total I1gG, mg/ml 1 L 190 e
O6mwmit 1gG, Mr/ M 7.60 £ 1. .81-19.87
Gamma globulin, g/L 95.35 + 0.91 23,3827 32
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Fig. 1. Lactulose/mannitol ratio in patients with overlap syndrome (ATH/PBC)

Puc. 1. OrHoueHNe JaKTy1032,/MAHHUTOJI Y MAIMEHTOB ¢ cuHApPOoMOM Tiepekpecta AT /TIBX

0.2 [0.088; 0.3] (»p < 0.001), in the control group
0.013 [0.01; 0.025]. When separating patients at
the stage of liver damage it was revealed that at
the stage of hepatitis was 8 (30.7 %) patients with
overlap syndrome (ATH/PBC), the small intesti-
nal permeability was increased — 0.19 [0.13; 0.3]
(p <0.001) — compared with the control group,
in 18 (69.3 %) patients with liver cirrhosis —
0.18 [0.086; 0.3] (»p < 0.05) — in comparison
with the control group, an increase in small in-
testine permeability was also observed (Fig. 1).

The state of small intestinal permeability was
analyzed depending on the duration of the course
of the overlap syndrome (AIH/PBC). An interest-
ing fact turned out to be that already in the early
stages (1 month from the onset of the disease),
the lactulose/mannitol ratio was increased in pa-
tients with overlap syndrome (ATH/PBC) — 0.13
[0.05; 0.261] (p < 0.001). With a duration of up
to 6 months — 0.268 [0.097; 0.284] (p < 0.001),
from 6 months to 1 year — 0.114 [0.072; 0.245]
(p < 0.001), more than 1 year — 0.205 [0.099;
0.3] (»p < 0.001) compared with the control group
(Fig. 2).

Regardless of the Child — Pugh class the lact-
ulose/mannitol ratio was increased in the studied
group of patients (Table 2).

When assessing the activity of the overlap syn-
drome (ATH/PBC) the permeability of the small
intestine was increased in patients with an active
form of the disease in 88.5 % of cases — 0.205
[0.088; 0.284] (p < 0.001), and in patients with
an inactive form of the disease in 11.5 % of cas-
es — 0.14[0.086; 0.316] (» < 0.001) compared to
the control group (Table 2).

Portal hypertension (PH) was observed in 31 %
of cases in patients with overlap syndrome (ATH/
PBC). Regardless of the presence or absence of
PH the small intestinal permeability was increased
in each group of patients — 0.18 [0.09; 0.304]
(p < 0.001) and 0.19 [0.065; 0.28] (p < 0.001)
respectively (Table 2).

In 55 % of patients with overlap syndrome
(ATH/PBC) with joint syndrome the small intes-
tinal permeability was increased — 0.17 [0.099;
0.27] (p < 0.05) compared with the control group.
In 42.3 % of cases of patients with overlap syn-
drome (AIH/PBC) with AIT the small intestinal
permeability was also increased — 0.17 [0.097; 0.3]
(p < 0.05) compared with the control group (Table 2).

An increase in small intestinal permeability
was detected regardless of the therapy with ur-
sodeoxycholic acid (UDCA) or glucocorticoste-
roids (GCS).
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Fig. 2. The ratio of lactulose / mannitol in patients with overlap syndrome (AIH,/PBC) depending on the duration

of the disease

Puc. 2. OrHomenne JIaKTyJIOSa/MaHHI/ITOJI y mManueHToB ¢ CUMHAPOMOM MEepeKpecTa B 3aBUCUMOCTH OT JIUTEJTbHOCTH

3a00JIeBaHUs

Discussion

In our study, an increase in small intesti-
nal permeability was revealed in patients with
overlap syndrome (AIH/PBC) (0.2 [0.088; 0.3]
(p < 0.001)) compared with the control group
(0.013 [0.01; 0.025]). Already at the hepatitis
stage the ratio lactulose/mannitol (0.19 [0.13;
0.3] (p < 0.001)) was higher than in the control
group. With the progression of the overlap syn-
drome (ATH/PBC) into cirrhosis an increase in
the permeability of the small intestine also per-
sisted (0.18 [0.086; 0.3] (» < 0.05)) compared to
the control group. The increase in intestinal per-
meability did not depend on the duration of the
disease (p < 0.001), disease activity (p < 0.001),
portal hypertension (p < 0.001). An interesting
fact was the detection of an increase in the lac-
tulose/mannitol ratio in patients already at the
onset of the disease (within 1 month from the
moment of the appearance of the first signs of
crossroads syndrome) compared with the control
group.

Immune inflammatory diseases are closely as-
sociated with changes in the intestinal micro-
biome [23], which is associated with changes
in intestinal permeability.

J. Benjamin et al. [24] were analyzing the lact-
ulose/mannitol ratio at patients with liver cirrho-
sis various etiologies (alcoholic, viral) and they
determined that the excretion of mannitol was in-
creased. They expected that these results because
of a damage to tight contacts and a decrease in the
height of the villi as a result of portal enteropathy
in patients with portal hypertension. J. Such et
al. [25] found in patients with liver cirrhosis and
PH syndrome structural and functional changes
in the intestinal barrier (stagnation, swelling of
the mucous membrane) due to the expansion of
intercellular spaces. That fact can be secondary
due to PH and lead to an increase intestinal perme-
ability and, probably, to a bacterial translocation.
K. Norman et al. [26] showed an increased intestinal
permeability in patients with decompensated alco-
holic liver cirrhosis. They expected that it happened
due to the changes in tight contacts and changes in
the morphology of the intestinal wall. In our study
the small intestinal permeability in PH was also in-
creased compared to the control group.

It is well known that extrahepatic autoimmune
diseases are often detected in patients with ALD.
AIT is most often associated with ALD [3, 14]: in
10—23 % of cases [11, 12]. In our study, a high
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Table 2. Clinical features of the overlap syndrome (ATH/PBC) and intestinal permeability indicators
Tabuua 2. Knuandeckne ocOGEHHOCTH CHHPOMA TEPEKPECTa U TOKA3ATeIM KUIIEYHON IIPOHUIIAEMOCTH

Sight N Ratio lactulose/mannitol
3aboJieBanne/ IPU3HAK JlarTy03a,/MaHHHUTOI
Child — Pugh A 3 0.316 [0.068; 0.37]**
HII mo Yaitngy — Ilbio B
6 0.8 [0.14; 0.23]**
C 9 0.09 [0.08; 0.26]**
Activity Active )
AKTHUBHOCTD AKTHBHBILI 23 0.205 [0.088; 0.284]**
[uot active, 3 0.14 [0.086; 0.316]**
€aKTUBHBIN
Portal hypertension Yes 8 0.18 [0.09; 0.304]**
[lopranbuas rumepTeH3ust Hamrane ’
No 18 0.19 [0.065; 0.28]**
OtcyTcTBrEe
Extrahepatic reveals With joint syndrome 13 0.17 [0.099; 0.27]*
Bueneuenounbie mposiBaeHust C aprpanrusamu ’ ’ T
Without jOiIlt syndrome 13 0.2 [0.088; 0.28]*
Bes aprpanruii ’
With autoimmune thyroid . *
C AVT 1 0.17 [0.097; 0.3]
Without autoimmune thyroid ] *
Bea AT 15 0.2 [0.086; 0.28]
Treatment UDCA .
i e— VXK 1 0.2 [0.97; 0.7]**
Steroids 14 1 - 0.28]**
TKC 0.18 [0.06; 0.28]
Control group 30 0.01310.01; 0.025]
Konrposb

Note. * p < 0.05 compared to the control group; ** p < 0.001 compared to the control group.

[Tpumevanne. *p < 0,05 MO cpaBHEHUIO C TPYMIION KOHTPOJIS; **

frequency of AIT was revealed in patients with
overlap syndrome (AIH/PBC) — 42 % of cases.
The same trend was observed in the study Q. Zeng
et al. [3] — 34.9 % of cases in patients with ALD.
The permeability of the small intestine was in-
creased in AIT (was 0.17 [0.097; 0.3] (p < 0.05))
and in patients with joint syndrome (0.17 [0.099;
0.27] (p < 0.05)) compared to the control group.
Q. Zeng et al. [3] it is assumed that the pres-
ence of AIT did not change the clinical course
or severity of ALD. The features of the clinical
course of ALD were almost the same in patients
with ALD with and without AIT as evidenced by
the absence of significant differences in symptoms,
biochemical parameters, histological stage in pa-
tients with ALD [3]. In our study, patients with
crossroads syndrome without AIT also had increased

» < 0,001 o cpaBHEHMIO C TPYINION KOHTPOJIA.

small intestinal permeability (0.2 [0.086; 0.28]
(p < 0.05)) compared to the control group.

When evaluating the therapy in patients with
overlap syndrome the small intestinal permeabil-
ity was changed when taking GCS which can be
explained by the presence of two autoimmune
liver diseases in a patient with overlap syndrome
(AIH/PBC).

Conclusions

In patients with overlap syndrome (AIH/PBC)
was detected an increase in small intestinal perme-
ability even at the onset of the disease as well
as at the stages of hepatitis and liver cirrhosis
regardless of the duration of the disease, activity,
and the presence of extrahepatic manifestations.
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T.A. CaBenbena, A.C. Ilykanon

DI'BY «Hayuonaronoi MeOUUUHCKUT UCCIe008AMENCKUL UeHMP KOAONPOKmMoaozur umenu A.H. Poukuxs>
Munucmepcmea 30pasooxpanenus Poccuiickou Dedepauuu, Mockea, Poccutickas Dedepaus

Llenb uccnenoBaHua: NoMCK MPOTSXKEHHbIX MEPECTPOEK B rEHaX, OTBETCTBEHHbIX 32 Pa3BUTNE CEMENHOro ageHo-
Marto3a ToNcTon Knwkn, MUTYH-accoummnpoBaHHOro nonunosa v cuHgpoma MNMentua—Erepca.

Martepuanbl n MmeToabl. [1519 nCCnefoBaHms KpynHbIX NepecTpoek ncrnons3osanv metog MLPA. O6uiee ymcno na-
umeHToB coctaBuio 135 yenoBek (83 — MaUMEHTbI C KIIMHUYECKMM AMArHO30M «CEMEWHBIN afeHOMaTo3 TOJICTOM
kuwkm», 18 — ¢ nopo3peHnem Ha MUTYH-accoummpoBaHHbIi Noanno3, 34 — ¢ KIMHUYECKUM OANArHO30M «CUH-
apowm lNentua—Erepca»).

PesynbraTtbl. Cpean 83 nauMeHTOB C AMArHO30M KiaccuUyeckor (popMbl CEMENHOro ageHomMaTo3a TOJICTOW
KULWKN B reHe APC oBHapyXeHO 7 KpynHbIX Aeneuuii 1 1 kpynHas gynnvkauusi, 4to coctaBuno 9,6 % (8/83).
Y 18 naumeHTOB ¢ nogo3peHnem Ha Hanndine MUTYH-accouumpoBaHHOIO NMosmno3a KpynHbIX NEPecTPOeK B reHe
MUTYH He obHapyxeHo. Cpeaun 34 naumeHToB, cTpagaloLmx cuHapomom lMertua—Erepca, BbisBNeHb! 4 KpynHbIE
neneummn, 4to coctaBuno 12 % (4/34).

BeiBoAbl. BnepBble nokasaHa L,enecoobpas3HoCTb BKIIOYEHUS B pyTuHHYO JHK-anarHocTrky poccuiickmx naum-
€HTOB C Pa3/IMyHbIMU HACNEACTBEHHBbIMW MOAUMNO3HBIMW CUHAPOMaMu MeToda AEeTEeKUMU KPYMHbIX NePeCcTPoek,
YTO MO3BOMUT MOLAHATL CYMMapPHYIO 4acTOTY OOHaPYXXEHHbIX MATOreHHbIX BapnaHToB B reHax APC n STK11 Bbilwe
90 %. Mpn 3TOM HEOBXOAMMOCTb NOUCKA NPOTXKEHHBLIX Aeneunin/oynnvkauunii B reHe MUTYH HeonpaBaaHHa.
KnioueBble cnoBa: ceMeliHbli aeHoMaTo3 TONCTON Knwwku, MUTYH-accounmpoBaHHbIn Nonnunos, cuHapom Ment-
ua—Erepca, kpynHble reHHble nepecTponku, metog MLPA

KoHdnukT MHTEepecoB: aBTopbl 3as8BNASIOT 06 OTCYTCTBUN KOHPNNKTA NHTEPECOB.

Ansa untupoBanus: JlornHosa A.H., LenbirvH FO.A., LLIy6uH B.TM., KyabmuHoB A.M., MNMukyHos [.10., CaBenbesa TA., LlykaHoB A.C. lNpo-
TSXKEHHbIE NEPECTPONKN B FrEHAX, OTBETCTBEHHbIX 3@ PA3BUTNE CEMENHOrO aJeHOMaTo3a TONCTON Kuwkn, MUTYH-accoummpoBaHHOIO
nonmnosa v cungpoma Mentua—Erepca y poccuiicknx naumeHToB. POCCUINCKMIA XXypHan raCTpO3HTEPOSIOrnn, renatonorum, Kono-
npoktonorun. 2023;33(1):59-67. https://doi.org/10.22416/1382-4376-2023-33-1-59-67

Large Rearrangements in Genes Responsible for Familial Adenomatous
Polyposis, MUTYH-Associated Polyposis and Peutz-Jeghers Syndrome

in Russian Patients
Anna N. Loginova*, Yuriy A. Shelygin, Vitaly P. Shubin, Alexandr M. Kuzminov, Dmitry Yu. Pikunov, Tatijana A. Saveleva, Alexey S.
Tsukanov

Ryzhikh National Medical Research Center of Coloproctology

Aim: to reveal the rate of large rearrangements in the genes responsible for familial adenomatous polyposis, MUT-
YH-associated polyposis and Peutz—Jeghers syndrome.

Materials and methods. The MLPA method was used for identification of large rearrangements. A total number
of 135 patients was included in the study: 83 patients with a clinical diagnosis of “familial adenomatous polyposis”,
18 — with suspected MUTYH-associated polyposis, and 34 — with a clinical diagnosis of “Peutz—Jeghers syndrome”.
Results. Seven large deletions and one large duplication in the APC gene were identified in 83 patients with clas-
sic familial adenomatous polyposis, with rate of large rearrangements 9.6 % (8/83). In 18 patients with suspected
MUTYH-associated polyposis, no large rearrangements were found in the MUTYH gene. Four large deletions in the
STK11 gene (12 %, 4/34) were detected in 34 patients with Peutz—Jeghers syndrome.
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Conclusion. For the first time, the expediency of including the method of detecting large rearrangements in routine
DNA test list for Russian patients with various hereditary polyposis syndromes is demonstrated. Routine use of MLPA
method makes it possible to increase the total frequency of detection of pathogenic variants in the APC and STK11
genes above 90 %. At the same time, the need for searching of large rearrangements in the MUTYH gene were not

justified.

Keywords: familial adenomatous polyposis, MUTYH-associated polyposis, Peutz-Jeghers syndrome, large gene

rearrangements, MLPA method
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Bseaeunune

Komopekranpnbii pak (KPP) B macrosamee Bpe-
MsI B MHUpPe 3aHMMaeT TPETbe MeCTO MO PaclpoCcTpa-
Henroctn (y MyK4mH — BTOPOE) W BTOPOE MECTO
no cMmeptHoctH [1, 2]. B mocaennue roapr HabI01a€T-
Cs1 3HAUMTEJIbHOE «OMOJIoKeHne» KPP, uto BbI3biBaeT
o6ocHoBaHHOe omacenue ydyenbix [3]. IIpumepno 90 %
cayuaeB KPP pasBuBaercst criopagmiecku, M TOJBKO
HeGoabinasg yactb (<10 %) renermyecku o6ycaoBIeHa
[4]. K naubosiee pacripocTpaHeHHbBIM HACJIECTBEHHBIM
MOJIUTIO3HBIM CHHAPOMAaM OTHOCSITCSI CEMENUHBIH aJleHO0-
Marto3 ToJsictoil kutku, M UTY H-acconuupoBaHHDIT
nosnno3 u cungpom Ileiitiia— Erepca.

CemMeiinplii afjeHOMATO3 TOJCTOH KHIIKH — CHH-
JIPOM € ayTOCOMHO-IOMHUHAHTHBIM TUIIOM HACJe/0-
BAaHWS, XapaKTepHU3YIONMiics pa3BuTHeM GOJDBIIO-
ro KOJMYeCTBa KOJOpeKTalbHbix mnosmnos (or 100
O HECKOJIBKUX Thicad). llepsble mpusmakm 3a6o-
JIEBaHMS TPOSIBJAIOTCS B Bo3pacte jn0 20 gjer [5].
PacnpoctpaneHHOCTb  CEMEHOro ajieHoMaTo3a TOJI-
CTOil KMIIKKM cocraBjsier MeHee 1 % OT Bcex ciryda-
eB KoJiopeKTaabHOTO paka [4]. Tlosumbl Bo3HUKAIOT
MO BCel TOJICTON KHUINKE, YTO HEM30EKHO TPUBOIUT
K Pa3BUTUIO paKa MPH OTCYTCTBUU CBOEBPEMEHHO-
r0 XUPYPIUYECKOTO JiedeHus. Pasanyaior KJaccude-
CKYIO U ocsabieHHyo (hopMy CeMelHOTO aJleHOMAaTO3a
toscroit kumku. OcmabienHast (opma 3a6osieBaHus
oTan4aercss 6ojiee MATKUM TeUeHHEeM W MEHBIINM KO-
mruectsoM nojmios (mMenee 100) [4]. Ipuumnoii ce-
MEHHOTO a/leHOMaTO3a TOJCTON KUIIKN B OOJIBIITNHCTBE
CIyJaeB CTAaHOBUTCS HaJNYWE TEPMUHATBHOTO MAaTO-
reHHoro Bapuanra B rene APC, KOTOPbIil sSIBJIsIETCST Te-
HOM-CYTIPECCOPOM OTIYXOJIM ¥ YYACTBYET B PETYJISIIH
Wnt-iytn [6, 7]. K Hacrosimemy MOMeHTY B 6a3e JaH-
upix HGMD [8] B rene APC onucano 2099 pasziny-
HbBIX HACJIe/ICTBEHHBIX BAPUAHTOB, U3 KOTOPHIX OCHOB-
HYIO JIOJII0 COCTaBJISIIOT HeGosbIue jenerun — 799
(38 %), muccenc,/Horcenc — 587 (28 %), HeGobIIIE
BeraBky/ Aymmkannn — 343 (16 %), IpoTsKeHHbIe

penemmu — 146 (7 %), BapmaHTHI caiiTa CILTaiicHHTa
— 125 (6 %), nporskennble gymamkaimuu — 20 (1 %)
u ap.

MUTY H-accouuypoBaHHbIii MOJUNO3 — CHUH-
JIPOM C ayTOCOMHO-PEIeCCUBHBIM THUIIOM HACJIEOBAHNUA,
XapaKTePU3YIOMUiicss 00pa3oBaHUEM  CYIIECTBEHHOTO

kommaectBa (0T 20 10 HECKOJBKIX COTEH) aJeHOMAaTO3-
HBIX MMOJIUTIOB B ToJicToll Kuike [9]. Kpome agenomaros-
HbIX nommmnoB npu M UTY H-accormmpoBaHHOM TIOJTH-
103e MOTYT BCTpeYaThbcs 3yGuarbie, TUIEPILIACTHYECKITE
n cMemannpie nosmnbl [10]. Takske ommcanb cayuan
¢ OOJIBIITUM KOJMYECTBOM TIOJUIOB JIHOO X TOJHBIM
orcytctBueM. CpefHniT BO3pacT AMArHOCTHPOBAHMS KO-
JIOPDEKTAIbHOTO paKa y TAlMeHTOB COCTaBJsieT 48 Jier,
TaKKe BO3MOXHBI CJIy4al PAa3BUTUS paKa JABEHA/IA-
TUTIEPCTHON KUIIKU, SIMYHUKOB, MOYEBOTO ITy3bIpH,
MOJIOUHBIX Xese3 u supoMerpus [10—12]. [lpuunnoit
MUTY H-acconmupoBaHHOTO TIOJIUTIO3a SIBJISIIOTCST OU-
aJIeTbHbIe TaToTeHHble BapmaHThl B reHe MUTYH.
oror ren komupyer JIHK-rimmkosmmasy, ydacrByio-
yl0 B pemapaiui OKUCIUTENbHBIX TTOBPEKICHUIT
JIHK [13]. B nacrosmee Bpems omnucano 220 maro-
TeHHBbIX BapuaHToB. M3 uux 145 (66 %) cocraBiasior
Muccenc,/HoHceHc BapuanTbl, 32 (15 %) — Myrauuu
cafita crmaticmara, 18 (8 %) — HeGOJbINIE [eJeI,
8 (4 %) — mporskennbie gerenun, 5 (2 %) — 3a-
MEHDI, BBI3BIBAIONINE PETYJSATOPHBIE HAPYIICHUS, O
(2 %) — mebonpiune Berapkn/ mymmkammn, 1 (0,5 %) —
MPOTSKEHHAsT BCTaBKa,/ MyTIHKAIs u ap. [8].
Cunapom Ileiitna—Erepca — cungpom ¢ ayto-
COMHO-/IOMMHAHTHBIM THUIIOM HACJIEIOBaHUS, JJIST KO-
TOPOTO XapaKTepHO COuYeTaHWe TIOJIUI03a JKEeTyJI0YHO-
KHUIIIEYHOTO TPAKTa C TMUIMEHTAIel KOKU 1 CIIU3UCTHIX
000JI04€K, a TaK:Ke MPEAPACIONI0KEHHOCTh K Pa3BUTHIO
paka [14, 15]. TamaproMHbIe TOJMIBI, KOTOpPbIE pa3-
BuBatorca npu cunzapome Ileiftiia—Erepca, uamie Bcero
BCTPEYAIOTCS B TOHKOHM KHIKE, HO TaKKe MOTYT BO3-
HUKATbh B JKeJy/IKe, TOJICTOI KHIITKE U B JIPYTUX MOJIBIX
opranax [14]. Ilosmmbr MOTYT BBI3BIBATb CEPhE3HBIE OC-
JIOKHEHMSI, BKJIIOUAs WHBATMHAIMIO, KUIEYHYIO HETPO-
XOJIMMOCTbD, BBITIQ/IEHNE TIPSMON KHIIKU, a TAKKe TsKe-
JIOE 3KeJTyZIOUHO-KUIIIEYHOE KPOBOTEYEHNE C BTOPUYHON
aHemueil. Bospact TosgBIeHUS CHUMIITOMOB BapbHUpy-
eTCsl, Y HEKOTOPBIX JeTell KajoObl MOSIBJSIOTCS YiKe
B TeuyeHMe IEePBbIX HECKOJIbKUX JieT :xku3uu [14, 15].
[unarnos «cunapom lIlefitiia—Erepcas ocHoBbIBaeTcd
Ha KJIMHUYECKUX JAHHBIX, a BbISIBJIEHUE TeTepO3u-
FOTHOTO TatoreHHoro BapuaHta B reHe STK{1 c¢ mo-
MOIIBIO MOJIEKYJISPHO-TEHETHYECKOTO TECTUPOBAHUS
MOJTBEPIKIAeT AaHHblil auarnos. Tew STKT1 sBns-
eTcs TEHOM-CYIIPECCOPOM ONMyXOJW ¥ Koaupyer Oe-
JIOK CepUH-TPeOHWH KuHazy 11, KOTOPBIl mpuHUMAaeT
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ydacTie B PEryJISIUU KJETOUYHOU TOJISIPHOCTH, aroll-
To3e u anrmorenese [14, 16]. K macrogmemy mMomeH-
Ty B Tee STK {1 usBectHO 577 NMaTOTE€HHBIX BapuaH-
T0B. OCHOBHYIO JIOJIFO COCTABJISIIOT MUCCEHC,/HOHCEHC
Bapuantel — 245 (42 %), rakke HeGoJbIINE JeJie-
mm  — 103 (18 %), mporsskennble genenuu — 98
(17 %), neGosbmme BcraBku/gAymiukannn — 60
(10 %), BapmanTsl caiita cmiaficunra — 45 (8 %),
nporskennble gynnukanun — 4 (0,7 %) u ap. [8].

Ha nmanwmbrit moment B Poccum mpaxtuyeckm OT-
CYTCTBYIOT HayudHble Pa0OTbI, TOCBSIIIEHHbIE TTOWC-
Ky TIPOTSDKEHHbBIX JIeJel[iil/ Ay IInKanuii y marm-
E€HTOB C CEMEHHBbIM aJeHOMAaTO30M TOJICTON KHIIKH,
MUTY H-acconunpoBaHHBIM TIOJUTIO30M, a TaKXKe
curgpomoM Ilefitiia—Erepca. B cBs3u ¢ atuM 11e/1b10
HACTOSIIEr0 MCCJIEeLOBAHUSA CTajla OLleHKa HeOOXO/H-
MOCTH BKJIOUeHUs B nmpotokos JIHK-amarsoctnkn ma-
IIUEHTOB C PAa3HBIMU IOJUIIO3HBIMU CUH[POMAMU JIO-
MOJIHUTEbHOTO U3YY€EHUST KPYITHBIX MEPECTPOEK TeHOB
APC, MUTYH u STK11.

MarepuaJjbl 1 METObI

ITamuenTsl

O61ee  KOJMYECTBO  IMAIIMEHTOB,  BOIIEAIINX
B JlaHHOEe WHCCaeJoBaHue, coctaBuiao 135 denoBek
(83 — mammeHTBl ¢ KJIMHWYECKUM JUATHO30M <Ce-
MeIHbBII aJeHOMaTOo3 TOJICTOI KHIIKu», 18 — ¢ 1o-
noszpenneM Ha MUTY H-acconuupoBaHHBIN TTOJUIIO3,
34 — ¢ KJIMHUYECKUM JMarHo3oM «cuuapom lleiiriia —
Erepca»).

[TaneHThl ¢ HANPaBUTETBHLIM JHATHO30M  «Ce-
MEUHBI aJeHOMAaTO3 TOJICTOW KHUIIKU» TTPOXOIUIN
snevyenne ¢ gupaps 2020 mo amnpesb 2022 . B @I'BY
«HMMUIL xosompoktonornn umenn A.H. Ppoxnx»
Munsapasa Poccun. Kpurtepun or6opa /i JaHHBIX
MAUEHTOB COCTABIIN: MOJOAOI Bozpact (o 45 jer)
n Haamyue 6osee 100 moaumnos B ToscToil Kumike [17].

[Mammmentsr ¢ momo3penuem Ha MUTY H-accoru-
npoBaHHbIl nosmno3 u cungpom lleiita—Erepca
npoxoannn jederne ¢ suBaps 2013 mo ampenn 2022 r.
B 3TOM Ke yupexjaenun. Kpurepuu or6opa /st maiu-
eHTOB ¢ nojio3penneM Ha M UTY H-acconmmmpoBaHHBIN
MOJIUTIO3 COCTABMJIM: KOJIMYECTBO KOJOPEKTATIHHBIX
nosmnioB 20 u Gomee [17], a Takike OTCyTCTBHE Ta-
ToreHHbIX BapuantoB B rene APC. Ilpu atom y 4 na-
IIEHTOB WMeJIach paHee BBIABJICHHAS MOHOAJICTbHAS
myTanus B rene MUTYH.

Kpurepuu orGopa mjisi HallUEHTOB C CHHIPOMOM
[Teiitiia—Erepca: Hasuyme raMapTOMHBIX IIOJIAIIOB
B JKKT B xommyectBe 2 mTYyK M Gojiee, HaIWMIue ce-
MeHHOW nctopun u/Wiu HaJIudue XapaKTepHOil Mur-
MenTarmu [15].

Bcem narnuenTaM mpoBe/IEHO TTOJTHOE KJIMHUYECKOe
o6ciieIoBanne, KOTOPOE BKIIOYATI0 U3yYeHUe ceMeiHO-
ro aHaMHe3a U UCTOPHUH 3a60JieBanus, 330aroracTpo-
JIyOJICHOCKOINIO,  9HJIOCKOMIYECKoe  06Ccael0BaHIe
Tosictoii Kuiku, Y3V M KOMIIBIOTEPHYIO TOMOTpa-
(o TpyaHOI KJIETKN 1 GPIONTHOI TOJIOCTH, a TaKKe

KaICyJIbHYIO 9H/IOCKOIMIO TOHKOW KWINKHU JIJIS Talu-
entoB ¢ cuugpomoM lleittra—Erepca. OT Bcex ma-
IIMEHTOB, BKJIIOYEHHBIX B WCCJEJOBaHUE, IOJIyYeHO
undopmMuposannoe corsacue (BbIMHMCKA U3 MPOTOKO-
Jla 3ace/laHusl JIOKAJbHOI'O HE3aBUCHMOIO 3TUYECKOTO
komutera ipu DOI'BY «HIKy» Mwunsgpasa Poccun
Ne 4a,/14 ot 04.04.2014 roza).

Boigenenune THK

JHK oO6buta nomydyena u3 nepudepuveckoil Kpo-
BU TAIMEHTOB C MOMOIIBI0O HAbOpa /s BBIJETEHUS
Promega (Wizard(R) Genomic DNA Purification
Kit 500 TIsolations), mnpomeaypa BbINOJHEHA CO-
TJIACHO TIPOTOKOJY TIPOM3BOANUTENS. KOHIEHTpaInio
JIHK usmepsuin ¢ momotpio mpubopa DeNovix QFX
(Denovix, CIIA), ucnonbsyss HaGop AJsl OIpejese-
uust kounenrparmu JHK Qubit dsDNA HS assay Kit
(ThermoFisher Scientific, CIIIA). /lnst paGoThl UCIOIb-
soBay KoHueHrpaiuio JJHK ne menee 10 Hr/MKJIL.

Metox MLPA

Kpynubie pemeruu/aymukanuun JJTHK #He Bbisas-
JITIOTCST  TPAQJUIIMOHHBIM METOJIOM CeKBEHUPOBAHUS
no Conrepy. B pgannoil paboTe Mbl HCIOJIbH30BATH
HnanboJjiee PaCIPOCTPAHEHHDIIT METO/ [IJIsl BBISIBIEHIS
KpynHbIX nepectpoek — MLPA (Multiplex Ligation-
dependent Probe Amplification).

[Touck NPOTSIKEHHBIX JIeJIEIHil/ AyIIMKAui  re-
noB APC, MUTYH, STK{11 BbIIOJHSIIN C UCIOJIH30-
parmeM cMecu 300408 MRC-Holland (Netherlands)
SALSA MLPA Probemix P043 — APC, P378 —
MUTYH u P101 — STK{1, coOTBeTCTBEHHO, CO-
IJIACHO peKoMeHanuaM rnpousouress [ 18].

[IpoaykThl aMILTH(MUKAIITE PA3/IENSTH C TTOMOIIbIO
¢gparmentnoro ananusa Ha cekBeHatope ABI PRISM
3500 (ThermoFisher Scientific, CIIIA), ucno/bsys
pasmepmbiii crangapt GeneScan™ 600 LIZ™ dye Size
Standard v2.0 (ThermoFisher Scientific, CIIA).
[Tosyyentbie pe3yJabTaThl AHATUIUPOBAIU C IIOMO-
mpio mporpammuoro obecreverusi  Coffalyser.Net
v.140721.1958 (MRC-Holland, Netherlands).

CraTuctndeckyio o6pabOTKy MOTYYEHHBIX JaHHBIX
MPOBOJIUJIN C TTOMOIIIbIO TTporpamMbl Statistica 10.0.

PesyibTaThl M 00CY3K/EHUE
CeMeiiHblil aieHOMaT03 TOJCTON KUIIKH

[TepBoHavanbHO Y Beex 83 manueHToB ObLIN HCCJIe-
JTOBaHbI TOUYKOBbIE TTATOTEHHbIC BapuaHThl B TeHe APC
MeToZioM cekBeHupoBanus 1o Conrepy. OuHu 6blLan
BoisiBaeHnl y 68 (82 %) Gombubrx. [lanee y ocraBumx-
cst 15 manumentoB MetooM MLPA ocyiecTssiics no-
UCK KPYMHBIX TI€PECTPOEK, KOTOPbIE ObLIN 0OHApPY:Ke-
Hbl y 8 yenoBek. TakuM 06pa3oM, 4acTOTa BBISIBJIEHUS
HPOTSKEHHBIX JIeIEIi/ Iy IIMKAIUi Y POCCUHCKIX
NAIMEHTOB, CTPAJAOIINX CEMEHHBIM a/leHOMAaTO30M
TosIcTOl Kmimku, cocrasmiaa 9,6 % (8,/83). Ilpu sTom
o061I[asi 4acToTa BCEX MATOTEHHBIX BApHAHTOB B TeEHE
APC nocturaa 91,5 % (76,/83).
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Heo6X0auMo OTMETHTD, YTO B CPABHEHUH C TI0Ka3a-
TEIMU YaCTOTHI BCTPEYAEMOCTH KPYIHBIX TEPECTPO-
eK y TAlMEeHTOB M3 APYTUX CTPaH HANIM Pe3yJbTaTbl
Han6oslee CXOXKM C AAHHBIMUA GOJBHBIX € CeMEHHBIM
aJleHOMaTo30M ToJcTol Kumku u3 Benrpum (10 %)
[19], Bpaswmuu (8,7 %) [20], Ucmanun (7,3 %) [21]
n HIseruu (8,3 %) [22] (ra6a. 1). MakcuMmainbHad
YacTOTa BCTPEYAEMOCTH KPYTHBIX TEPECTPOEK 3a-
cdurcuposana B Kurae (14 %) [23], a mnaumGo.ee
Huskag onucana B beasruu (4,7 %) [24] u CIIA (2
%) [25]. Boxee toro, B I'pennn [26] He oGHapyKe-
HO HU OAHOI MpPOTSKEHHOI eernun,/ Iy InKain
(ra6a. 1). Ilpu 5TOM BakHO OTMETHUTDH, YTO CTATH-
CTHYECKM 3HaunMasi pasHHIa HaIluX pe3y/IbTaToB
uMeJIach JIMIIb B CPaBHEHUM C JAHHBIMU, IIOJyYeH-
HBIMHU 110 GOJBHBIM C CeMeiHbIM a[eHOMaTO30M TOJI-
croit xuurkn uz CIIA (p < 0,05), uTo 06yCa0BIEHO
OueHb OOJBINON BBIOOPKOH OO6CTETOBAHHBIX y HUX
namuentos (1421) [25].

VHTepecHo, 4TO [0 CPaBHEHMIO ¢ Hameil GoJee
panHeit pa6oroit [27 ] TpOIEHT BhISBJIEHUST KPYITHBIX
nepectpoek cran Boime (9,6 n 4,8 %), 4TO MOXKeET
6bITh 0OYCJIOBJIEHO KaK yBEJUYEeHHEM BBIGOPKH 00-
CJIeJIOBAHHBIX MAI[HEHTOB, TaK M WX KJIMHUKO-TeHe-
THYECKUME 0COGEHHOCTSIMHU, OJHAKO JaHHBIE PE3YJ/Ib-
TaThl CTaTHCTHYECKH He pasanyanuch (p > 0,05).

OcCHOBHbBIE XapPAKTEPUCTUKHU MAIMEHTOB, Y KOTO-
PBIX OGHAPY’KEHBI KPYIIHbIE TMEPECTPONKH, Mepednc-
nenpl B tabiune 2. KonmyectBo moaumos y Bcex
narueHToB Obio Gosee 100, a cpeauwuii BO3pact
BO3HHMKHOBeHHUsI 3a60JieBaHMSI cOCTaBUI 32 Toja,

YTO He OTJNYATIOCh OT IOKa3aTesell MmalueHToB ¢ Ha-
JIMYIIeM TOUYKOBBIX MyTtanuii B rene APC. Ilpu atom
pasMep MPOTSIKEHHOI Jesernu,/ Iy TTHKAITT TaKKe
He BJIMSJ Ha TSKeCTh 3a6oJieBanus. Tak, y maimes-
ta A835 ¢ seserueit TOJBKO OJHOTO 9K30HA BO3PaCT
[InarHo3a cocTaBua 24 roma, a y OosapHOro A846
¢ pesenueil cpady Tpex ak30HoB — 36 mer. Takum
06pasoM, 10 KANHUIECKUM XapaKTePUCTHKAM Y BCeX
HAIMEHTOB € KPYIHBIMH IIepecTpOiiKaMu KapTHHa
3a00JIEBAaHNS COOTBETCTBYET KJacCHYecKoil ¢dopme
ceMelffHOTO aJieHoMaTo3a TOJICTOH KHUIIKW W He OT-
JIMYAETCS OT TAIMEHTOB, Y KOTOPBIX OOGHAPYKEHBI
TOYKOBBIE MYTAIlUU.

Ha pucynke 1 cxemaTwuecku TpeCTaBIeHBI BCe
o6HApY’KEeHHbIE IPOTSIKEHHbIE TIEPECTPOUKI B TeHe
APC. Bcero 6puto HafiieHo 7 KPYNHBIX JeJennit
n 1 xpynnas pymiukanus. Cpenn o6HApy KeHHbIX Ba-
PUAHTOB CaMbIM YaCTBIM OKa3aJach JeJerus TpOMOTO-
pa B (del prB), kotopas BbIsBJIEHA Y TPEX MAIMEHTOB.

MUTY H-acconuupOBaHHbIH MOJUNIO3

Cpenu  o6cie/JOBaHHON — HaMU  BBIOOPKM  TIallu-
entop (18 wenosex) ¢ momospermem na MUTYH-
ACCOIMMPOBAHHBIN TTOJNTIO3 HEe OOHAPY’KEHO HU OHON
NPOTSKEHHON Jtesieninn/ Ay TmKarun. B GoJbimHcTBe
TeX CTPaH, YbM JAHHbIE MbI IIPOAHATNZUPOBATHI, Y TIAIU-
€HTOB TIOJTyYeHbI AHAJOTMYHBIE PE3YJbTATBI; MPU ITOM
Tosbko B DBpasumuu [20] BbisgBiIeHa eauHCTBEHHAS
KpymnHas nepecrpoiika (ta6. 1).

K macrosiiieMy MOMeHTY B MHpE OIHCAHO BCETrO
9 IPOTSKEHHBIX JeIEnil/ Iy IIMKAIH, 4TO COCTABJISIET

Tabauya 1. Yactota BISIBJIEHUS TPOTSKEHHBIX TEHHBIX MEPECTPOEK B PA3JIMUYHBIX CTPaHAX Y OOJbHBIX
¢ CeMelHbBIM a/ileHOMaTo30M ToJIcTON Kuikn u M UT'Y H-acconuupoOBaHHBIM TOJUIIO30M

Table 1. Rate of large gene rearrangements detection in different countries in patients with familial
adenomatous polyposis and MUTY H-associated polyposis

Ccoblika Crpana [IpoTsikeHHbIE TIepecTpOKN [IporsikeHHbIE TIepecTPOKN
Rreference Country Large del/dup APC Large del/dup MUTYH
Benrpusa o 0
[19] Hungary 10 % (9/87) 0 %
[20] bpasuitus 8,7 % (2/23) 4,3 % (1/23)
Wcnanus 0 °
[21] St 7,3 % (6/82) 0 %
[IIBerus 0 H/1L
[22] Sweden 8,3 % (2/24) n/d
Benbrus 3 H/11
[24] ol i 4,7 % (4/85) n/d
[23] S 14 % (2/14) H/a
China ° n/d
Upan 3 H/1
[28] Iran 5,8 % (2/34) n/d
[25] e 2 % (28/1421) 0%
[26] Qe 0 % (0/25) 0 % (0/25)

[IpuMeyanue. 0/ — HET JaHHBIX.
Note. n/d — no data.
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Ta6auua 2. Kinnudeckne XapaKTEPUCTUKU HALMEHTOB € CEMEHHBIM aJeHOMATO30M TOJICTON KUIIKK
U KPYNIHBIMU Tiepectpoiikamu B reHe APC

Table 2. Clinical characteristics of patients with familial adenomatous polyposis and large alterations

in the APC gene

exone

B ERERHHEE B -

Ne marmenra Bospact anarnosa IIpoTsskeHHbIE TIEpeCTPOKN
Patient number Age of diagnosis Large del/dup
A747 58 del 4, 8—15
A834 41 dup 1—-10
A836 36 del prB
A846 36 del 8—10
A853 29 del prB
A855 24 del 14
A875 33 del prB
A903 24 del APC
reH APC
APC gene
3K30HBI

Puc. 1. Cxema pacnoJio:KeHus1 MPOTsKEHHbIX Jeqeniuit/ mymankanuii B rene APC, o6HapysKeHHbIX B HCCJEyeMOii
BbIOOpKe. /leseriu pe/icTaBIeHbl KPACHBIM I[BETOM, JIYILIMKAIUS — CHHUM

Fig. 1. The layout of large deletions/duplications in the APC gene found in the study sample. Deletions represented
in red, duplication — in blue

Tabauya 3. Yacrora BBIABICHHS TPOTSHKEHHBIX eI/ AyIINKaUil y [alMeHTOB ¢ CHHIPOMOM
[TeiitTta—Erepca B pa3anyHbIX cTpaHax

Table 3. Rate of detection of large deletions/duplications in patients with Peutz—Jeghers syndrome

in various countries

Ccblika Crpana [TporsiKeHHbIE TIePeCTPONKH
Reference Country Large del/dup STK11

Fepmanms .

1521 Germany 24 % (17/71)
ABcTpanus .

[33] Australia 30 % (10,/33)
AHrIns .

12 England 14 % (11/76)

i Chinh 45 % (5/11)
Benrpus .

1541 Hungary 38 % (5/13)

- Chie 31 % (4/13)
HI/I/IepJIaHabI o

[30] Netherlands 13 % (3/23)
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JIIIb 4 % OT TIOJIHOTO CIIeKTpa OOHAPYKEHHBIX TTaTOTeH-
ubix BapuantoB B rene MUTYH [8].

Cungpowm Ileiitia—Erepca

N3 34 o6crenoBaHHBIX HAMHU MAIMeHTOB y 27
(79 %) OblLaM BBISBIEHBI TOYKOBbIE MyTallMd B TeHE
STK11. Cpenn ocraBmmxcs 7 MaiieHToB y 4 oOGHapYy-
JKEHbI TIPOTSDKEHHbIE [IeJIelInN JaHHOrO TeHa. Takum
06pa3oM, YacToTa MPOTSIKEHHBIX MEPECTPOEK y poc-
cuiickux manueHTtoB ¢ cunapomoMm lleiitiia—Erepca
cocrasuna 12 % (4/34), a cymmapHas yactoTa BCex
HaToreHHbIX BapuaHToB B rene STKT11 — 91 %.

[Ipu ananm3e [aHHBIX U3 [PYTUX CTPAH BUI-
HO, YTO pe3yJbTaThl, Hanbojee OJTM3KHE K HAIIUM,

TOJTy4YeHbl B AHTJINHN (14 %) [29] n Hugepranmax
(13 %) [30]. Camaa BbICOKas 4YacTOTa BbISIBJCHUS
KPYIHBIX TIEPECTPOEK, KOTOpasi CTaTUCTUYECKH 3Ha-
ynMo orsimyanack or wHameid (p < 0,05), onucana
B Kurae (45 %) [31] (ra6a. 3).

[To xkimHUYeCKO# KapTHUHE MaIUeHThl ¢ CUHAPOMOM
[efitita—Erepca, y KOTOpbIX 00HAPYKEHBI MPOTSIKEH-
Hble Jleslelnn,/ Ay UMK, He OTJIMYaJnuch OT 6OJib-
HBIX C TOYKOBBIMU MyTarusiMmu. [Ipu aToM cam pasmep
JleJIeIINN TaKyKe He BJUSI Ha TSXKeCTb TeyeHus 3a60-
nesanng (tabu. 4).

Ha pucynke 2 mpejcraBieHa cxXeMa PacHoJioiKe-
HUST TPOTSKEHHBIX [IeJIelil,/ Ay iuKanuii, oGHapy-
SKEHHBIX B MCCJEAyeMOil BBIOOpDKE TMAIMEHTOB B TEHE

Tabauua 4. Knuauveckne XapakTepPUCTHKK MAIMEHTOB € HPOTSIKEHHBIMU JeTeAMU,/ Ay IITKAIEAMI

B rene STK11

Table 4. Clinical characteristics of patients with large deletions/duplications in the STK77 gene

Bospact auarnosa
Age
of diagnosis

Ne maruenra
Patient number

Kimnnueckue oco6eHHOCTI

IIporsxennble
MepecTPONKI

Clinical features Large del/dup

Stk11 6

ToTanmbHBII TOJNIIO3 JKETYJOYHO-KUIIIEYHOTO TPAKTA.
Koka ry6 nurmeHTnpoBaHa
Total polyposis of the gastrointestinal tract.
The skin of the lips is pigmented

del 2—10

Stk16 16

MHoecTBeHHbIE MOJUIIbI TOLEH M TOJICTON KHUIIKH.
IIurmenTamnust go 40 et
Multiple polyps of the jejunum and colon.
Pigmentation at the age younger than 40 years

del 2—8

Stk26 b)

ToTagbHBII MOMNUITIO3 KETYJOUHO-KUIITIEYHOTO TPAKTA.
Koska 1y6 nmurMentTupoBana
Total polyposis of the gastrointestinal tract.
The skin of the lips is pigmented

del 1

Stk40 28

ToTaynbHbI TOINIIO3 JKETYy0YHO-KHIIIEYHOTO TPAKTa.
XapakTepHas MUTMEHTAINS CJIU3UCTOH 000JI09KH TYO,

Total polyposis of the gastrointestinal tract.
Characteristic pigmentation of the mucous membrane
of the lips, cheeks, etc.

ek 1 AP. del 1

3K30HbI

reH STK11
SIK11 gene

Puc. 2. CxeMa pacriioyiosKeHust MPOTsKeHHbIX jeseriil/ aynkaiuii B rene STK 11, 0GHAPYKEHHBIX B HCCJELy€eMOit

BBIGOPKE

Fig. 2. Layout of large deletions/duplications in the STK77 gene
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STK11. Becero o6Hapy:KeHO 4 MPOTSKEHHBIE JIeIeInH.
W3 HUX fmesersl MepBOrO 9K30HA BCTPETHJIACh B Ha-
1reit BBIGOpKe y 2 MAIHEeHTOB.
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Large Rearrangements in Genes Responsible
for Familial Adenomatous Polyposis,

MUTYH-Associated Polyposis and
Peutz —Jeghers Syndrome in Russian Patients

Anna N. Loginova*, Yuriy A. Shelygin, Vitaliy P. Shubin, Alexandr M. Kuzminov,
Dmitry Yu. Pikunov, Tatijana A. Saveleva, Alexey S. Tsukanov

Ryzhikh National Medical Research Center of Coloproctology

Aim: to reveal the rate of large rearrangements in the genes responsible for familial adenomatous polyposis, MUT-
YH-associated polyposis and Peutz—Jeghers syndrome.

Materials and methods. The MLPA method was used for identification of large rearrangements. A total number
of 135 patients was included in the study: 83 patients with a clinical diagnosis of “familial adenomatous polyposis”,
18 — with suspected MUTYH-associated polyposis, and 34 — with a clinical diagnosis of “Peutz—-Jeghers syndrome”.
Results. Seven large deletions and one large duplication in the APC gene were identified in 83 patients with clas-
sic familial adenomatous polyposis, with rate of large rearrangements 9.6 % (8/83). In 18 patients with suspected
MUTYH-associated polyposis, no large rearrangements were found in the MUTYH gene. Four large deletions in the
STK11 gene (12 %, 4/34) were detected in 34 patients with Peutz—Jeghers syndrome.

Conclusion. For the first time, the expediency of including the method of detecting large rearrangements in routine
DNA test list for Russian patients with various hereditary polyposis syndromes is demonstrated. Routine use of MLPA
method makes it possible to increase the total frequency of detection of pathogenic variants in the APC and STK11
genes above 90 %. At the same time, the need for searching of large rearrangements in the MUTYH gene were not
justified.

Keywords: familial adenomatous polyposis, MUTYH-associated polyposis, Peutz—Jeghers syndrome, large gene
rearrangements, MLPA method
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MpoTsiXXeHHble NepecTPONKU B reHaxX, OTBETCTBEHHbIX 32 pa3BUTUE CEMENHOro
ageHomMaTto3a ToJsiIcTon Kuwku, MUTYH-accounmpoBaHHOro nonauno3a

n cuHapoma lNentua—Erepca y poCCMUCKUX NaLUEHTOB
A.H. JTornHosa*, lO.A. LLenbirunH, B.M. Ly6uH, A.M. KyabmuHos, [.10. MukyHos, T.A. CaBenbesa, A.C. LlykaHoB

DIrbY «HaumoHanbHbIi MeANLMHCKNI NCCEA0BaTE IbCKNIA LIEHTP KOJI0MPOKTO0rn uMeHu A.H. Pbixiunx»
MuHucTepcTBa 3apaBooxpaHeHus Poccurickori ®eanepaummn, Mocksa, Poccuriickas denepaums

Llenb uccnepoBaHuns: MNONCK NPOTSXXEHHbIX NEPECTPOEK B FreHaxX, OTBETCTBEHHbLIX 32 Pa3BUTME CEMENHOIo afeHo-
mMaTo3a TOJICTOM Knwku, MUTYH-accouumpoBaHHOro noannosa v cuHgpoma lMentua—Erepca.

Martepuanbl U MeToAabl. [119 nCCneaoBaHns KPYMHbIX NepecTpoek ncnonb3osanu meton MLPA. O6Lee yicno na-
umeHToB coctaBuio 135 yenosek (83 — nauMeHTbl C KIIMHUYECKUM ANArHO30M «CEMEVHbI aAeHOMaT0o3 TONCTOM
Kuwku», 18 — ¢ nogo3peHnem Ha MUTYH-accoumMnpoBaHHbIA NoAmMnos, 34 — C KINHMYECKMM ONArHO30M «CUH-
apowm lMNMentua—Erepca»).

Peaynbratbl. Cpegy 83 nmauyeHTOB C AMArHO30M Kjlaccuyeckon (popMbl CEMEMHOro ageHomMarto3a TOJICTON
KMk B reHe APC oGHapyXeHO 7 KpymHbIX geneuui n 1 kpynHasa gynavkauusi, 4to coctasuno 9,6 % (8/83).
Y 18 nmaumeHToB € nogo3peHnemM Ha Hanuine MUTYH-accouumMpoBaHHOIO NoavMno3a KPynHbIX MEPECTPOEK B reHe
MUTYH He obHapyxeHo. Cpean 34 naumeHToB, CTpagalowmx cuHapomMmom lMentua—Erepca, BbisiBNeHbl 4 KPyrHble
aeneuuyn, 4To coctaBmno 12 % (4/34).

BbiBoAbl. BriepBbie nokasaHa LenecoobpasHOCTb BKIIOYEHUS B PYTUHHYIO JHK-anarHoCTrKy pocCUMCKMX naum-
€HTOB C PasfNYyHbIMU HaACNEACTBEHHbIMU MOJINMO3HLIMU CUHAPOMAaMU MeToAa AeTeKUUn KPYMHbIX MepecTpoek,
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4YTO MO3BOJIUT MOAHATbL CYMMAPHYIO YacTOTy OOHAPY>XEHHbIX MaTOreHHbIX BapuaHToB B reHax APC n STK11 Bblille
90 %. MNpn 3TOM HEOBXOAMMOCTb NOUCKA NPOTSIXKEHHBLIX Aeneunii/oynnukauunii B reHe MUTYH HeonpaBaaHHa.
KnioueBble cnoBa: ceMelHbI adeHoOMaTo3 TONCTOM Kuwku, MUTYH-accounmpoBaHHbI MOAMnos, cuHapom lMent-

ua—Erepca, KkpynHble reHHble nepecTporku, metog MLPA

KoHdnukT MHTEepecoB: aBTopbl 3asBNSIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ans umtupoBanus: JlornHosa A.H., LUenbirvH tO.A., LLIy6uH B.TM., Kyabmunos A.M., MukyHos [.10., Caenbesa TA., LlykaHos A.C. Mpo-
TSDKEHHbIE MEPECTPOVIKN B FeHax, OTBETCTBEHHbIX 32 Pa3BUTNE CEMENHOMO aeHoMaTo3a TONCToM kuwkn, MUTYH-accoummpoBaHHOO
nonunnosa u cungpoma MenTua—Erepca y poccuiicknx naumMeHToB. POCCUINCKMIA XXypHan raCTPO3HTEPOSIOrN, renatonorum, Kono-
npokTonoruun. 2023;33(1):59-67. https://doi.org/10.22416/1382-4376-2023-33-1-59-67

Introduction

Colorectal cancer (CRC) is currently the third
most common cancer in the world (second in men)
and the second largest in terms of mortality [1, 2].
In recent years, a significant younger age of patients
at detection of colorectal cancer causes reasonable
concern of specialists [3]. Approximately 90 % of
CRC cases develop sporadically, and only a small
part (< 10 %) is genetically determined [4]. The
most common hereditary polyposis syndromes lead-
ing to CRC include familial adenomatous polyposis,
MUTY H-associated polyposis and Peutz—Jeghers
syndrome.

Familial adenomatous polyposis is a syndrome
with an autosomal dominant inheritance, character-
ized by a large number of colorectal polyps (from
100 to several thousand). The first manifestations of
the disease appear at the age of 20 years [5]. The
prevalence of familial adenomatous polyposis is less
than 1 % of all cases of colorectal cancer [4]. Polyps
occur throughout the large intestine, which inevita-
bly leads to cancer in the absence of timely surgical
treatment. There are classical and attenuated forms
of familial adenomatous polyposis. The attenuat-
ed form characterized by a milder course and few-
er number of polyps (less than 100) [4]. The cause
of familial adenomatous polyposis in most cases is
the presence of a germline pathogenic variant in the
APC gene, which is a tumor suppressor gene and
participates in the regulation of the Wnt-pathway
[6, 7]. Recently, the HGMD database [8] includes
2,099 different hereditary variants in the APC gene,
of which the main share consists of small deletions —
799 (38 %), missense/nonsense — 587 (28 %), small
inserts/duplications — 343 (16 %), large deletions —
146 (7 %), variants of the splicing site — 125 (6 %),
large duplications — 20 (1 %), etc.

MUTY H-associated polyposis syndrome has an
autosomal recessive type of inheritance, character-
ized by a significant number (from 20 to several hun-
dred) of adenomatous polyps in the large intestine
[9]. In addition to adenomatous polyps, serrated, hy-
perplastic and mixed polyps may occur in MUTYH-
associated polyposis [10]. Cases with a large number
of polyps, or their complete absence, also described.
The average age of diagnosis of colorectal cancer
in patients with MUTY H-associated polyposis is
48 years, while cases of duodenal, ovarian, bladder,

breast and endometrial cancers are possible as well
[10—12]. The cause of MUTY H-associated polyposis
is biallelic pathogenic variants in the MUTYH gene.
This gene encodes a DNA glycosylase involved in
the repair of oxidative DNA damage [13]. Currently,
220 pathogenic variants are described. Of these, 145
(66 %) are missense/nonsense variants, 32 (15 %)
are mutations of the splice site variants, 18 (8 %)
are small deletions, 8 (4 %) are large deletions, 5
(2 %) are substitutions causing regulatory violations,
5 (2 %) are small inserts/duplications, 1 (0.5 %) —
large insertion/duplication, etc. [8].

Peutz—Jeghers syndrome has an autosomal dom-
inant type of inheritance, and is characterized by a
combination of polyposis of the gastrointestinal tract
with mucocutaneous pigmentation, as well as a pre-
disposition to the cancer [14, 15]. Hamartomatous
polyps developing in Peutz—Jeghers syndrome are
most often found in the small intestine, but can also
occur in the stomach, large intestine and other hollow
organs [14]. Polyps can cause serious complications,
including intussusception, intestinal obstruction,
and rectal prolapse, as well as severe gastrointestinal
bleeding with secondary anemia. The age of onset
of symptoms varies, so in some children complaints
appear already during the first few years of life [14,
15]. The diagnosis of “Peutz—Jeghers syndrome”
based on clinical data, and the identification of a
heterozygous pathogenic variant in the STK77 gene
using molecular genetic testing confirms this diag-
nosis. The STK71 gene is a tumor suppressor gene
and encodes the protein serine-threonine kinase 11,
which participates in the regulation of cell polar-
ity, apoptosis and angiogenesis [14, 16]. Recently,
577 pathogenic variants in the STK77 gene were de-
scribed. They include missense/nonsense variants —
245 (42 %), also small deletions — 103 (18 %), large
deletions — 98 (17 %), small inserts/duplications —
60 (10 %), splice site variants — 45 (8 %), large
duplications — 4 (0.7 %) and others [8].

At the moment, there are practically no scientific
papers in Russia devoted to the search for extended
deletions/duplications in patients with familial ad-
enomatous polyposis, MUTY H-associated polyposis,
as well as Peutz—Jeghers syndrome. In this regard,
the aim of our study was to assess the need of inclu-
sion of additional test for identification of large rear-
rangements in APC, MUTYH and STK11 genes in
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the routine protocol of DNA tests for patients with
different polyposis syndromes.

Materials and methods
Patients

A total number of 135 patients was included in
the study: 83 patients with clinical presentation of
familial adenomatous polyposis, 18 — suspected for
MUTY H-associated polyposis, and 34 — with a
clinical diagnosis of “Peutz—Jeghers syndrome”.

Patients with familial adenomatous polyposis
underwent surgical treatment at the Federal State
Budgetary Institution “Ryzhikh National Medical
Research Center of Coloproctology” of the Ministry
of Health of Russia from January 2020 to April 2022.
The selection criteria were young age (up to 45 y.o.)
and the presence of more than 100 polyps in the
bowel [17].

Patients with suspected MUTY H-associated
polyposis and Peutz—Jeghers syndrome underwent
treatment from January 2013 to April 2022 at the
same institution. The selection criteria for patients
with suspected MUTY H-associated polyposis were
20 or more colorectal polyps [17], as well as the ab-
sence of pathogenic variants in the APC gene. At the
same time, four patients had a previously identified
monoallel mutation in the MUTYH gene.

The selection criteria for patients with Peutz —
Jeghers syndrome were the presence of > 2

hamartomatous polyps in the gastrointestinal tract,
the family history and/or the presence of specific
mucocutaneous pigmentation [15].

All patients underwent a complete checkup, which
included family history and history of the disease,
esophagogastroduodenoscopy, colonoscopy, abdomi-
nal ultrasound and chest and abdominal CT, as well
as capsule endoscopy of the small intestine for pa-
tients with Peutz—Jeghers syndrome. Informed con-
sent obtained in all cases (Local Ethical Committee
Protocol 4a/14, 04.04.2014).

DNA extraction

DNA was obtained from the peripheral blood of
patients using the Promega isolation Kit (Wizard
(R) Genomic DNA Purification Kit 500 Isolations),
the procedure was performed according to the man-
ufacturer’s protocol. The DNA concentration was
measured using the DeNovix QFX device (Denovix,
USA), using the Qubit dsDNA HS assay Kit
(ThermoFisher Scientific, USA) to determine the
DNA concentration. A DNA concentration of at
least 10 ng/uL used for the work.

MLPA Method

Traditional Sanger sequencing cannot detect
large DNA deletions/duplications. In our study,
we used the most common method for detecting of
large rearrangements — MLPA (Multiplex Ligation-
dependent Probe Amplification).

Table 1. Rate of large gene rearrangements detection in different countries in patients with familial
adenomatous polyposis and MUTY H-associated polyposis

Tabauya 1. YacTora BbISBJAEHUS MPOTSKEHHBIX TEHHBIX NMEPECTPOEK B PA3JMUYHBIX CTPaHax y GOJTbHBIX
¢ ceMelHbIM ajieHoMaTo30M ToJictoil Kuimkn u M UT'Y H-accolmumpoBaHHbBIM TIOJUIIO30M

Rreference Country Large del/dup APC Large del/dup MUTYH
Ccbuika Crpana [TpoTsKeHHbIE TEPECTPONKI TTpOTSKEHHbIE TIEPECTPORKH
[19] Iéléll?rg;g 10 % (9/87) 0%
[20] Bgfpfjllm 8.7 % (2/23) 4.3 % (1/23)
[21] Jpopan 7.3 % (6/82) 0%
[22] SIWB‘Zi;f; 8.3 % (2/24) ﬁfg
[24] Belgium 4.7 % (4/85) E?g
[23] China 14 % (2/14) nd
[28] il 5.8 % (2/34) W
[25] Sk 2 % (28/1421) 0%
[26] Tovece 0 % (0/25) 0 % (0/25)

Note. n/d — no data.
IIpuMeyanue. H/ — HET JAHHDIX.
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Table 2. Clinical characteristics of patients with familial adenomatous polyposis and large alterations
in the APC gene

Tabauua 2. Kinnudeckne XapaKTePUCTUKU HAIMEHTOB € CeMEHHBbIM aJeHOMATO30M TOJICTON KUIIKK
" KpyIHbIMU TiepecTpoiikamu B rene APC

Patient number Age of diagnosis Large del/dup
Ne marenTa Bospact anarnosa [IpoTssxennble iepecTpoiiKku
A747 33 del 4, 8—15
A834 41 dup 1—-10
A836 36 del prB
A846 36 del 8—10
A853 29 del prB
A855 24 del 14
A875 33 del prB
A903 24 del APC
APC gene
B ren APC

Fig. 1. The layout of large deletions/duplications in the APC gene found in the study sample. Deletions represented
in red, duplication — in blue

Puc. 1. CxeMa pacroJio;keHus1 MPOTSKEHHbIX Jesentnit/ gymukanuii B8 rene APC, o6Hapy>KEHHbIX B HCCJEyeMOil
BbIGOpKe. /lesern 1mpecTaBIeHbl KPACHBIM I[BETOM, JYILIMKAINS — CHHUM
Table 3. Rate of detection of large deletions/duplications in patients with Peutz—Jeghers syndrome
in various countries

Tabauya 3. Yacrora BBISABICHHUS TPOTSIKEHHBIX JIEJEIMH/ IyTIMKAIMH Y TAIMEeHTOB ¢ CHHIPOMOM
[Teiitiia — Erepca B pa3/imyHbIX cTpaHax

Reference Country Large del/dup STK11
CcpLika Crpana [IpotsskeHnble nepecTpoitkn

[32] %@?{% 24 % (17/71)

Australia o

[33] ABcTpanus 30 % (10/33)

[29] England 14 % (11,/76)

[31] China 45 % (5/11)

[34] PBI;?I‘g;g 38 % (5/13)

[35] Chile 31 % (4/13)

[30] ggz&gﬁ;ﬁ; 13 % (3/23)
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We performed the search for large deletions/du-
plications of APC, MUTYH, STK11 genes using
a mixture of MRC-Holland (Netherlands) SALSA
MLPA Probemix probes P043 — APC, P378 —
MUTYH and P101 — STK11, respectively, accord-
ing to the manufacturer’s instructions [18].

Amplification products were separated us-
ing fragment analysis on an ABI PRISM 3500
sequencer (ThermoFisher Scientific, USA) us-
ing the GeneScan600 LIZ dye Size Standard v2.0
(ThermoFisher Scientific, USA). The obtained re-
sults were analyzed using software Coffalyser.Net
v.140721.1958 (MRC-Holland, Netherlands).

Statistical processing of the obtained data was
carried out using the Statistica 10.0 program.

Results and discussion
Familial adenomatous polyposis

Initially, the samples from all 83 patients with
familial adenomatous polyposis were sequenced by
Sanger for searching point pathogenic variants in
the APC gene, which were revealed in 68 (82 %)
patients. Then, we used the MLPA method in the
remaining 15 patients for searching large rear-
rangements, and found them in 8/15 cases. Thus,
the detection rate of large deletions/duplications

Table 4. Clinical characteristics of patients with large deletions/duplications in the STK77 gene

Tabauya 4. KnuHudeckne XapakTePUCTUKU NAIMEHTOB ¢ MPOTSAKEHHBIMU JIeJIelUsAMI,/ Iy ITHKAIUAME

B rene STK11

Age
of diagnosis
Bospacr
JIHarHO3a

Patient number
Ne maruenra

Clinical features
Kinnnueckue oco6eHHOCTH

Large del/dup
[Ipotsizkennbie

Stkit1 6

Total polyposis of the gastrointestinal tract.
The skin of the lips is pigmented
TorasbHbLIl MOJINIO3 JKENYA0THO-KUIIEYHOTO TPAKTA.
Koska ry6 nurmMeHTHpoBana

del 2—10

Stk16 16

Multiple polyps of the jejunum and colon.
Pigmentation at the age younger than 40 years
MHOKecTBEHHbBIE TTOJIAIIBI TOIIEN 1 TOJICTOM KHUIITKU.
IIurmenramug go 40 ger

del 2—8

Stk26 D

Total polyposis of the gastrointestinal tract.
The skin of the lips is pigmented
ToTa/lbHBII MOINUIO3 KeslyJOYHO-KUIIEYHOIO TPAKTa.
Koska ry6 nurmentupoBana

del 1

Stk40 28

Total polyposis of the gastrointestinal tract.
Characteristic pigmentation of the mucous membrane
of the lips, cheeks, etc.

del 1

ToTa/bHbII TTOINII03 SKETy0YHO-KUIIEYHOTO TPaKTa.
XapakTepHasi MUIMEHTAINST CAU3UCTON 000I04KHU Y0,
IeK U JIp.

SIK11 gene
reH STK11

exone
JK30Hb!

Fig. 2. Layout of large deletions/duplications in the STK77 gene

Puc. 2. CxeMa paciioyiosKeHust MPOTsKEHHbIX jAeseril/ ayinkaruii B rene STK 11, oGHAPYKEHHBIX B HCCJIELyeMOil
BBIGOPKE
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in presented group with familial adenomatous pol-
yposis was 9.6 % (8/83). At the same time, the
total rate of all pathogenic variants in the APC
gene reached 91.5 % (76/83).

It should be noted that in comparison with
the rate of large rearrangements in patients from
other countries, the results obtained in our study
are most similar to those of patients with famil-
ial adenomatous polyposis from Hungary (10 %)
[19], Brazil (8.7 %) [20], Spain (7.3 %) [21] and
Sweden (8.3 %) [22] (Table 1). Globally, the max-
imal rate of large rearrangements was detected in
China (14 %) [23], and the lowest — in Belgium
(4.7 %) [24] and the USA (2 %) [25]. Moreover,
no large deletions/duplications were found in the
Greek study [26] (Table 1). At the same time, it
is important to note that there was a statistically
significant difference in our results only in com-
parison with the data obtained for patients with
familial adenomatous polyposis from the USA (p <
0.05), which is due to a very large sample of pa-
tients (1421) [25].

Interestingly, in comparison with our earlier
paper [27], the percentage of detection of large
rearrangements became higher (9.6 % vs. 4.8 %),
which may be due to both an increase number of
studied patients and their clinical and genetic fea-
tures, however, these results did not differ statis-
tically (p > 0.05).

The main characteristics of patients with large
rearrangements are shown in Table 2. The num-
ber of polyps in all patients was more than 100,
and the average age of onset of the disease was
32 years, which did not differ from the indicator
patients with point mutations in the APC gene.
At the same time, the size of the large deletion/
duplication also did not affect the severity of the
disease. Thus, patient A855 with deletion of only
one exon had the age of diagnosis of 24 years,
and patient A846 with deletion of three exons —
36 years. Thus, according to the clinical features
of all patients with large rearrangements, the man-
ifestation of the disease corresponded to the clas-
sical form of familial adenomatous polyposis and
did not differ from patients with point mutations.

Figure 1 schematically shows all the detected large
rearrangements in the APC gene. In total, seven large
deletions and one large duplication revealed. Among
the detected variants, the most often was deletion of
promoter B (del prB), detected in three patients.

MUTY H-associated polyposis

Among the included 18 patients with suspected
MUTY H—associated polyposis, no large deletions/
duplications revealed. Similar results were obtained
in most of the countries whose data we analyzed.
However, only in Brazil [20], a single large
rearrangement was detected (Table 1).

Recently, only nine large deletions/duplications
were described worldwide, which was only 4 % of
the whole spectrum of pathogenic variants detected
in the MUTYH gene [8].

Peutz—Jeghers syndrome

Of the 34 patients included, 27 (79 %) had point
mutations in the STK77 gene. Among the remaining
seven patients, four had large deletions of this gene.
Thus, the rate of large rearrangements in Russian
patients with Peutz—Jeghers syndrome was 12 %
(4/34), and the total rate of all pathogenic variants
in the STK11 gene was 91 %.

Analyzing data from other countries, the results
obtained in England (14 %) [29] and Netherlands
(13 %) [30] were the closest to ours. The highest
detection rate of large rearrangements, which
significantly differed from ours (p < 0.05), was
described in China (45 %) [31] (Table 3).

According to the clinical presentation, patients
with Peutz—Jeghers syndrome and large deletions/
duplications did not differ from patients with point
mutations. At the same time, the size of the deletion
itself also did not affect the severity of the disease
(Table 4).

Figure 2 shows the layout of large deletions/
duplications of the STK77 gene found in the patients
with Peutz—Jeghers syndrome. Four large deletions
were found. Of these, deletion of the first exon
occurred in two patients.

Conclusion

The study demonstrated the feasibility of including
the method of detecting large rearrangements in
routine DNA diagnostics of Russian patients with
familial adenomatous polyposis and Peutz—Jeghers
syndrome. Routine use of MLPA method makes it
possible to increase the total frequency of detection
of pathogenic variants in the APC and STK11 genes
above 90 %. At the same time, the need for searching
of large rearrangements in the MUTYH gene was
not justified.
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Kak 0e3011M00YHO BLIOPATh UHITUOUTOP
IIPOTOHHOU IIOMIIBI Y MAl[UEeHTa C TaCTPO330-
darearbHOU PEPAIOKCHOU OOAE3HBIO ¢

I0.B. Escrotnna*

Ynusepcumemckuii kanmonaivnvlli zocnumann, Jlosauna, Illeetiyapus

Llenb uccnepoBaHuUs: NMPOBECTU aHaNIM3 OCHOBHbIX HapMaKOKMHETUYECKNX CBOWCTB UHIMOMTOPOB MPOTOHHOM
nomnbl (UMM) n nx 3HayeHne B NeyeHnmr ractpoadodareansHoin pedniokcHoli 6onesHn (FOPB).

OCHOBHbIE NoNI0XeHUd. [aHTonpa3on 061anaeT BbICOKOM 6GMOJ0CTYNMHOCTLIO, abCoMoTHas GMOAO0CTYNHOCTb NaH-
Tonpasona B 0o3e 40 mr coctaBnsieT 77 % HaymMHasa ¢ NePBOr0 NpuemMa 1 He U3SMEHSAETCS MPY NOBTOPHOM NpUMe-
HeHun. MNMaHTonpason 4eMOHCTPUPYET Bornee OGbICTPOE HaYano AENCTBUS B CpaBHEHUM C oMenpadonomM. OgHoBpe-
MEHHbIV NMPUEM MULLIM HE U3MEHSIET BMOAOCTYNHOCTbL NaHTonpasona. lNogasneHne NPOAyKUMN CONSIHOW KUCNOTHI
Ha poHe Nprema naHTonpasosia CoNPOBOXAAETCH OOCTUXEHMEM SHAOCKONMYecKom pemmccun MNIPB k 28-mMy AHi0
y 91 % nauueHToB ¢ pedniokc-930dparntom 1 K 56-my OHIO — y BCEX NaumeHToB B nccneposaHmnsax «PANSTAR».
MaHTonpason B cpaBHeHnu ¢ apyrumu UMMM okasbiBaeT He3HauuTenbHoe BamaHue Ha CYP2C19, 4yTo MUHMMN3NpyeT
PUCK MEXJIEKAaPCTBEHHbIX B3anMoaencTeuii. MNaHtonpason — Hanbonee pH-cenektueHbin UMMM, 4yTo obycnosnmea-
€T cneunduryHOCTb AENCTBUS TONMbKO B NapureTasibHbIX KNEeTKax Xenyaka U HanbonbLuyio 6e30MacHOCTb AJINTENBHO-
ro npyemay naumMeHToB ¢ KOMOPOUOHOW NaTONOrnen.

3akntovyeHue. UMM cocTaBnsioT OCHOBY Tepanuu KMCIOTO3aBUCUMbIX 3a00NEeBaHNI 1, B YaCTHOCTWN, racTpo330-
dareanbHol pednokcHon 6one3Hun. OT gpyrux UMM naHTonpasos oTanyaeT CTolikas BbicOokas 6M0O0CTYNHOCTb,
NPOAOIKUTENBHBIN aHTUCEKPETOPHbI 9DdEKT, O4EHb HU3KOE CPOACTBO C LMTOXPOMOM P450.

KnioueBble cnoBa: ractpoa3odareanbHas pedniokcHas 60ne3Hb, napreTtasnbHas knetka, MHIMOUTopbl MPOTOHHOW
NoMIbl, MAHTONPa30s, GOJOCTYNMHOCTb, MEXJIEKAPCTBEHHbIE B3aVIMOAENCTBUSA

KoHdnukT uHTepecos: onybnnkosaHa npu nogaepxke KPKA.

Ansa uutnpoBaHua: EsciotuHa t0.B. Kak 6e301mb04HO BbiOpaTh MHIMOUTOP MPOTOHHOW MOMMbI Y NMaumMeHTa ¢ ractpoasodare-
anbHOM pedItoKCHON 60N1e3HbI0? POCCUINCKIMIA XYpHaN raCTPO3HTEPONOrM, renaTofiornuu, kononpoktonorun. 2023;33(1):68-76.
https://doi.org/10.22416/1382-4376-2023-33-1-68-76

How to Make the Right Choice of Proton Pump Inhibitor for Patients

with Gastroesophageal Reflux Disease?
Yulia V. Evsyutina*®
Centre hospitalier universitaire vaudois, Lausanne, Switzerland

Aim: to analyze the main pharmacokinetic properties of proton pump inhibitors (PPIs) and their significance in the
treatment of gastroesophageal reflux disease (GERD).

Key points. Pantoprazole has a high bioavailability, the absolute bioavailability of pantoprazole at a dose of 40 mg
is 77 % from the first dose and does not change with repeated use. Pantoprazole shows a faster onset of action
than omeprazole. Simultaneous food intake does not change the bioavailability of pantoprazole. Suppression of hy-
drochloric acid production while taking pantoprazole accompanies by the achievement of endoscopic remission
of GERD by day 28 in 91 % of patients with reflux esophagitis and by day 56 in all patients in the PANSTAR studies.
Pantoprazole has little effect on CYP2C19 compared to other PPIs, minimizing the risk of drug-drug interactions.
Pantoprazole is the most pH-selective PPI, which determines the specificity of action only in the parietal cells of the
stomach and the greatest safety of long-term use in patients with comorbid pathology.

Conclusion. PPIs form the basis of the therapy of acid-dependent diseases, and, in particular, gastroesophageal
reflux disease. Pantoprazole is distinguished from other PPIs by its persistent high bioavailability, long-term antise-
cretory effect, and very low affinity for cytochrome P450.

Keywords: gastroesophageal reflux disease, parietal cell, proton pump inhibitors, pantoprazole, bioavailability,
drug-drug interactions
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AxryasapHocTp npooemsr TIPB

lacrpoasodareanprass  pedarokcHas — 60Jie3HD
(T95PB) MPe/ICTaBsIeT cO60H XPOHUYECKOE Peru/InBHI-
pyfoiiee 3aboJsieBaHue, 00YCJOBIEHHOE HapYyIIeHUEM
MOTOPHO-9BaKyaTOPHOH (DYHKIUN OPraHOB TacTP0330-
(pareanbHOll 30HBI, /IS KOTOPOTO XapaKTepeH Ppery-
JIIPHO TIOBTOPSIIONINIiCS 3a6pOC B MUIIEBOJ JKeJTy104-
HOTO W B Psijie CAyYaeB AyOJE€HATbHOTO COIEPKIUMOTO,
YTO TMPUBOJMT K TIOSIBJIEHUIO KINHUYECKUX CHMIITOMOB
(msxora, OTpBDKKa, cpbiruBanme, oamuodarus, He-
Kap/uaibHas Gojib B TPYAHONH KJETKE) U TOBPEXK/e-
HUIO CJIUBHUCTON 0OGOJIOUKHU UCTATBHOTO OT/eNa MHTie-
Boja [1].

B 2018 romy Obla BBITIOJTHEH MeTaaHains, o6bein-
HuBmuil ganubvie 108 wccsienoBanuii, KOTOpbIe BKJIIO-
qaioT GoJiee 460 Thicsy ydacTHUKOB. COrJIacHO €ro
pesyJibTataM, MHpOBas pacrnpocrpaneHHoctb ['OPB
coctasyster 13,3 %. Ilpm atom wactoTa 3a60JIeBaHUS
gocruraer csoero Makcumyma B Iperun (51,2 %)
n murnmyma B Knrae (2,5 %) [2]. K permonam ¢ uns-
Koii pacnpocrpanenHocTbio 'OPB orHocaTcs crpanbl
Asmm (10 %), K permoHaM ¢ BBICOKOII pacmpocTpa-
HEHHOCTbI0O — eBporeiickue crpanbl (17,1 %) u crpa-
ubl AMepukanckoro kontunenta (CesepHas AMepnka
15,4 %, IOxnas Amepuka 17,6 % u Ilenrpanbnas
Amepuxka 19,6 %) [2].

Baxxno ormeruTh, uTo pacnpocrpanedHocts 'OPb
Boiie y maruentos crapme 50 ger (ma 32 %), ¢ oxu-
penueM (Ha 73 %), kypusbiukos (Ha 26 %) u nanuen-
TOB, TPUHUMAIONIUX HECTEPOU/IHBIE MTPOTHBOBOCIIAJN-
tesibuble npenapatbl (HIIBIT) / anernicanununosyio
kuciory (Ha 44 %), BCe TePEUNCIEeHHbIE COCTOSHUS
sapastiorcss  paktopamu pucka pasputusi [IPB [3].
Crarnctuka pacnpoctpanesnocta [9PB B PO co-
crasaigter ot 11,3 1o 23,6 % corsiacHO MCCJIeJOBAaHUSIM
[3, 4]. O6parmaer Ha ce6sd BHUMaHNWE HEYKJIOHHAS TE€H-
JleHIst K pocty 3a6oseBaemoct 'DPB Bo Bcex pe-
THOHAX MUPA, YTO TTOATBEPIKIECHO B CHCTEMATHYECKOM
anasmse, ony6ankoBanHoM B 2020 romy, oCHOBaHHOM
na gauabix Global Burden of Disease Study 2017.
[To naHHBIM aHaIM3a, PACIPOCTPAHEHHOCTH 3a6oJeBa-
uust Beipocaa ua 18,1 % B mepuox ¢ 1990 mo 2017 rox:
¢ 7859 no 9283 cnyuaes na 100 000 wesosek [S].

I'9PB acconmmmpoBana co CHUXKeHUEM YPOBHS Ka-
YeCcTBa JKU3HHU, COTMIOCTABIUMBIM C CAaXapHbBIM ANabeTOM,
ApPTPUTOM W CEPJEYHON HEeJIOCTATOYHOCTHIO, Y4TO OOB-
SICHSIETCST XPOHMYECKUM TEUYEeHHEeM W W3HYPSIOMNMU
cumntomMamu [6]. CHUKeHME YPOBHS KayecTBa SKU3HU
HAIPSMYIO CBSI3aHO C HAPYIIEHHEM CHA, CUMIITOMaMU
TPEBOTH U JIETIPECCUU, CHUKEHHEM pPaboTOCIoCOOHO-
CTH, CHUJKEHHEM COIMATIbHOW aKTMBHOCTH, YXY/IIIIe-
HUEM CeKCyaTbHON Ku3HU U T. 1. [6, 7]. Hamboubiree
BJIMSTHIE HA CHU)KEHHE KAa4yeCTBAa JKM3HU OKa3bIBAIOT
HOYHBIE CUMIITOMBI, BCTpeuatoruecss y 70—75 % ma-
LUEHTOB ¢ KAnHuYeckoil cumnromarukoit I9PB [8, 9].
CrieryeT OTMETUTD, Y4TO CHIKEHIE paGOTOCTIOCOOHOCTI
y nanuentoB ¢ 'OPB comocraBumMo ¢ takoBoii y mna-
IIMEHTOB € TOJIOBHON 60Jibi0 WA 60Jibio B crmie [6].
CorstacHO pe3yJbTaTaM KJIMHHYECKHX HCCJIeOBAHNII,

apdexruBnas tepanusgs ['OPB okasbiBaer mnosoxu-
TeJbHOE BJIMSHUE Ha KAdecTBO JKU3HU YsKe Tocye 8
Hezeb Jgedenud [10].

OcHoBbl Meaukamenro3noii Tepanuu I'IPb

B neyennn 'OPB ncnosb3yioT HECKOIBKO KJIACCOB
MpernaparoB, OCHOBHBIMU M3 KOTOPBIX SIBJISIIOTCS WH-
ru6utops! nporornoi mommsl (MIIIT), H2-610karopsr,
MPOKUHETUKN ¥ aHTanuibl/ ajaruaarbl. OJHAKO TOJIb-
ko UIIII oTBeyaioT TpeM OCHOBHBIM €M TepaIuu,
a UMEHHO YCTPaHEHWIO CHUMIITOMOB, 3a°KUBJIEHUIO 3PO-
31 1 IpoUIIAKTHKE PEININBOB, a y TAIIMEHTOB C TH-
neBojioM  bapperra JIOMOJHUTENBLHO COCOGCTBYIOT
MpopUIaAKTUKE MPOTPECCUPOBAHUSA M PA3BUTHUSA JINC-
JIa3uu u aJieHoKapiuuoMbl nuiieBoja [1]. Mmenno
WIIII no3BoJistioT 1MO//Iep>KkMBaTh BHYTPUAKETY IOUHbIN
pH > 4,0 6onee 18 4 B cyTKH, HEOOXOAMMBIiT JIIsT 3a-
JKUBJIEHUST 9PO3UN  CJAM3UCTON OGOJIOUKU MUIIEBO/IA,
a raxxke pH > 6,0 B Teuenne 18—24 u B cyTku, He-
O0OXOJMMBIH 711 ocylnecTBaeHusT adEeKTUBHON apa-
JINKAIMOHHON Tepannuu, OCTAaHOBKU KEJIY/TOYHO-KH-
NIEYHBIX KPOBOTEUCHUI M TIPEAOTBPAICHIST PA3BUTHS
PEeLUANBOB si3BeHHOI Gosiesnu [11, 12].

WIIIT npusnanbl cambiMu  3(PdEKTUBHBIMU  TTPeE-
naparamn B Tepanun ['9PB mo pesymbpraram kak or-
JICTTbHBIX  MCCJICIOBAaHUH, TaK M KPYIHBIX CHCTEMa-
THYECKUX 0030POB M MeTaaHa n3oB. Kypc rtepanun
WIIII npu equHUYHBIX 9po3usax muieoga (A cremenp
s3odaruta mo Jloc-AH/pKeaeCCKol KaaccuduKanm)
coCTaBJsieT 4 HeJean, TPH MHOMKECTBEHHDBIX 3PO-
suax mumesoga (B—D crenenn s3odarura nmo Jloc-
AHKeneccKoil KaaccnuKamnm), a TaKKe OCA0KHEH-
upix (opm I'OPB — 8 uegenn. UIIII nasnauvaercsa
B CTaHIAPTHOH TeparneBTUYECKON 103€, a UMEHHO MaH-
tompasosa 40 MT B JeHb, 330Memnpasos 40 Mr B JEHD,
paberipazon 20 Mr B JieHb, JaHcornpa3os 30 Mr B JieHb,
nekcianconpasos 60 Mr B geHb u oMemnpasos 20 Mr
2 pasa B jgenb [1, 13].

Bce WUIIII wmMmeoT oaMHAKOBBIA MeXaHU3M JI€H-
CTBUS: TIOMABJSIOT aKTHBHOCTH (hepmenta H*/K*
azenosunrpudocdaraza (H*/K-ATd-aza), pacno-
JIOKEHHOTO Ha alMKaJIbHON MeMOpaHe TapueTajbHbIX
KJIETOK M OCYIIECTBJISIONIEr0 TTOCTe/IHAN 9Tall CHHTe3a
comanoii kucaorer (pue.). H*/K*-ATd-aza obecne-
ypsaer Tpancrnopt nporona (H*) us nurosons mapu-
eTAJIbHOM KJETKU B TIPOCBET CEKPETOPHOTO KaHAJb-
1a B o6Men Ha mon K*. Tpancnopr ocyiecTBisierTcst
¢ 3arparoit aueprun AT® mpoTuB TpaaneHTa KOHIIEH-
Tparuu, Tak Kak pH BHyTpu mapmerasbHOIl KJIETKH
cocraBigeT 7,4, a B TPOCBeTe CEKPETOPHOTO KaHAJb-
ma — 0,8. Moubr Cl° mpoHUKAIOT U3 MMapueTanbHOi
KJIETKH 4epe3 crelmdruyeckne XJOpHbIe KaHAJbI, B3a-
UMOJIENICTBYSI C TPOTOHOM B TPOCBETE CEKPETOPHOTO
KaHaJIblla, B pe3yJjbTare 4ero oOpasyercsl COJIsTHAs
kucjora [14—16]. Tucramun, racTpuH U aleTHUIXOJUH
SIBJISIOTCSI OCHOBHBIMH BeEIECTBAMU, CTUMYJUPYIOUIH-
MH o6pa3oBaHUe COJISTHOH KHCTOThI. OHHU JIeHCTBYIOT
Yyepe3 crerguyeckrie KIeTOYHbIE PEIeNTOPhI, PaCcHoo-
JKEHHbIE B GasoJiaTepasibHO MeMOpaHe MapreTaTbHbIX
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Cl-

ECl-knetka
ECl-cell

HH

MpocBeT xenyaka
Stomach Lumen

Cl-

XnopupaHbi KaHan
Chloride channel

Puc. Crpoenue mapueraibHoil kierku 1 MexauuaM geiicteust UIIIT. Canaliculus — cekperopsbiii kanamen; ACh —
auerunxomut; G — racrpun; H — rucramun; M, — M, MyckapuHOBble peLlenTopbl aleruaxoauna; H, — rucramu-
nosbie H, penentoper; CCK, — penentop xonerucrokunnna; ECL cell — snrepoxpomaddunononobubie KieTkn

Fig. Anatomy of a parietal cell and PPI mode of action. Canaliculus — secretory duct; Ach — acetylcholine;
G — gastrin; H — histamine; M,, M, muscarinic ACh receptors; H, — histamine H, receptors; CCK, —
cholecystokinin receptor; ECL cell — enterochromaffin-like cells

KJIETOK, @ MMeHHO atermaxonunaa (M,), rucramuna (H,)
u xosenpcrokntnaa (CCK,) [14—16].

HecmoTps Ha oamHaKOBBIM MeXaHU3M JIeiCTBHUA,
NIIII pasnuyaiorest 1o PapMakKOKWHETHYECKUM CBOM-
CTBaM. OTH pa3Inyusl OODIACHSIOT HEOIMHAKOBYIO
CKOPOCTb HACTYIJIEHUSI U TPOJOJIKUTENbHOCTD aHTHU-
cexkperopHoro adgdexrra u oramuyuss B npoduie 6es-
OTIACHOCTH, 3aCJYKUBAIONUE OT/AEJbHOTO BHUMAHMUS.

OcHoBHBIME (DapMaKOKIMHETHYECKUMH TIapaMeTpa-
mu UIIIT sBasiiorest 6GUOJOCTYITHOCTD, MaKCUMaJIbHAST
KOHIIEHTpAIlUsl JIEKAPCTBEHHOTO TMperapaTa B KPOBU
(Cmax), mromazap mox (apMaKOKHHETUYECKON Kpu-
Boll «konnentpamusa — Bpemsa» (AUC) u mepuoz no-
nysbisegenus (T1,/2) (ta6n.) [17—19].

buogocrynmuocts UIIII

OpiHUM 13 BaXKHbBIX (PAPMaAKOJOTHYECKUX CBOWCTB
JIEKAPCTBEHHBIX IMPENapaToB SBJSETCS OUOJOCTYII-
HOCTb. BuogocTynHocTh OTpakaer, B KakoM o6beMe
1 ¢ KaKO CKOPOCTBIO aKTHBHOE BelecTBO (MCXOHbIN

JIEKAPCTBEHHBIN Ipernapar uim ero MeraGoJuT) Mora-
JIa€T B CUCTEMHBINI KPOBOTOK, JOCTUTAsl TEM CaMbIM
TOYKU TIpUJIoXKeHus. [laHHble 0 GMOMOCTYITHOCTU Pa3-
snanbix UITIT npeacrasiaenbr B Tabuuiie. AGCOTIOTHAS
OMOIOCTYITHOCTD MaHTOIpasosia B go3e 40 Mr cocras-
asier 77 % HauMHas C IEPBOrO IpHEMa W He M3MeHs -
ercst npu noBropHoM rnpumenenuun [20]. Uro kacaet-
cs apyrux WIII, to camas Hu3Kas GHOZOCTYIHOCTD
y OMeIpa3oJia, TMocJie IepBoro MprueMa OHa COCTABIISIET
okosi0 30—40 % u Bospactaer g0 60—65 % K ceabMoi
noze [21]. Pesyabrarpl [ABOIHOTO cjenoro miame6o-
KOHTPOJIMPYEMOTO UCCJEI0OBAHUS TIOKA3aJIU, YTO TI0-
ciae 3 mHEN Tepanmuu MaHTONMpas3onaoM B mo3e 40 mr
MPOJYKIUS COJITHON KHUCJOTDI, CTUMYJUPOBAHHAS MU~
miell, cuusuaach Ha 88 %, Torza Kak Iocje IpueMa
omernpasosia 20 Mr — Bcero Ha 70 %. ITomumo artoro,
MAHTONPA30J TTPOJAEMOHCTPUPOBAS GoJiee ObICTPOE Ha-
4aJio JefiCTBUS B CPaBHEHUHU C OMelpasosioM [22].
Bospact, mon, ¢dusnveckas aKTUBHOCTD, COIYT-
CTBYIOIIAS T€paNusi, MPUeM MUIIN U Jpyrie (PakTopbl
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Ta6auua. dapmakokunernyeckue cpoiictsa WIIII
Table. Pharmacokinetics of PPIs

Owernpazoa | [Tarromnpasosn | Jlancomnpason | PaGenpason | D3oMenpasost Jlexcmanco-
ITokaszaresn 20 mr 40 mr 30 mr 20 mr 40 mr npaso 60 mr
Parameter Omeprazole | Pantoprazole | Lansoprazole | Rabeprazole | Esomeprazole Dexlanso-
20 mg 40 mg 30 mg 20 mg 40 mg prazole 60 mg
Buogocrymuocts, % 30—65 77 80—85 52 64—89 76
Bioavailability, %
Cod [lepBbrii nuk:
C.oh 1-2
0,5—1 2,5 1,5-2,2 3,5 1-2 BTOpOI;I MUK
4_ *
First peak:
1-2
Second peak
4—5*
AUC (uxmonn,/JIxH) 1,11 9,93 5,01 0,86 4,32 6,52
AUC (umol/Lxh) ' ' ' ' ' '
T, u 0,5—1,5 1 1,3—1,7 0,7—1,5 1,3 1-2
le, h y y y ) y y b
3aBUCUMOCTD J103bI
n AUC Hennneitnag | Jluneiinas JInneiinas JInneiinas Hennneitnas JInneiinas
Relationship between | Non-linear Linear Linear Linear Non-linear Linear
the dose and AUC
Koncranra
muccormarn (pKa) 4 3,8 4 5 4 3,9
Dissociation constant
(pKA)
BriBenenue
¢ moukamu, % 77 80 14—23 90 80 51
Renal excretion, %

[Tpumeuanue.* IIpenapar ¢ aByMst (hazamMu BbICBOOOXK/IEHUST aKTUBHOTO BEIIECTBA.

Note.* Product with two-phase active ingredient release.

MOTYT HOBJHUATH Ha OMOAOCTYIHOCTb. Ho Takske Bask-
HO 3HaTbh, YTO OJJHOBPEMEHHBII MpUEM THIN He U3Me-
HseT OGMO/I0CTYITHOCTD TTaHTonpasoa [23].

Croitkas BpICOKasT GHOOCTYITHOCTD NMAHTOIIPA30J1a,
HabJr0/JaeMast yiKe C TepBOro JHs, obecrieuynBaer Obl-
CTPOe ¥ BBIPAKEHHOE TIO/IaBJIE€HUE TMPOAYKITHH KHUCJIO-
THI M, KaK CJe/CTBUE, KyImupoBaHue cuMnrTomos [17].

Kak wm3BecTHO, TPUBEP;KEHHOCTH TEpamyu BO MHO-
TOM 3aBUCHT OT GBICTPOTHI Pa3pelenust CUMIITOMOB [24].
B Meraananmse, BKIIOYAIONIEM JlaHHbIE 3 MYJIBTUIICH-
TPOBBIX TIPOCHEKTHBHBIX uccaenoBannii, PANSTAR,
mpoBouMbIX B Poccniickoit @Denepannn, CiooBeHNN
u IMoapme (252 namuenTta), NTPOAEMOHCTPUPOBA-
HO TIOJTHOE pa3pelieHre CUMIITOMOB y OOJBITUHCTBA
HAlMEHTOB C 9PO3UBHBIM 330()aruToM U HEIPO3UB-
Holt pedmiokcuoit 6oesupio (HIPB) na ¢one Te-
panuu manronpasoiom (Hosbnasa) 40 Mr B jaeHb
[10]. Momrnoe mnopaBieHne NPOLYKIMH KUCTOTHI
Ha ¢oHe IpueMa IaHTONPA30Ja COIPOBOXKIAIOCH
JNOCTIKEeHNeM sHAocKonmueckoir pemuccnn [OPH
Kk 28 guio y 91 % nammentoB ¢ pediiokc-azodaru-
TOM U K 56 AHI0O — Yy BcexX maiueHToB. OTandyHas
nepeHocuMocTpb reparui (06 oTcyTCTBIUH TOGOYHBIX
adpdexToB s3agBuan 95 % NMANMEHTOB) B COYETAHUU
¢ ObICTPBIM pa3pelleHreM CUMIITOMOB M TOJHBIM 3a-
SKUBJIEHUEM 3PO3WH COMPOBOXK/IANACH TOCTOBEPHBIM
HOBBIIIEHNEM KadyecTBa JKU3HU II0CJE 3aBeplIeHUs
Kypca maHTonpasona. Crour o6paTuTh BHHUMaHMUE,

4TO NpeKpalleHne Tepanun nocie 4 wegenb (y Ia-
IIEHTOB C €JUHHYHBIMEI 9PO3UAMHU) HE COMPOBO-
JKJAeTCsl yXYIIIeHHeM CHUMIITOMOB WJIM HEeraTHBHBIM
BJANSHIEM Ha KadecTBo >ku3um [10].

Broi6op UIIII ¢ yueroM pucka
MeXKJeKapCTBEHHBIX B3auMoJeiicTBUi

Jnsa nanumentoB ¢ T'OPB xapakrepna BblcOKas
yactoTa KOMOPOUAHBIX 3a6oseBanuii. Cpean XpoHU-
yeckux OoJsiesneii, conyrtctByomux ['OPbB, auanpy-
I0I[Me TO3UIMK 3aHUMAIOT apTEepPUAJbHAS TUIIEPTEH-
3Ws1, TUIEPXOJIECTEPUHEMISI, OXKUPEHUe, CaXapPHbIil
auaber 2-To Tuna, GpoHXHaJbHas acTMa, AEHPeccus
n tTpeBoxkHble paccrpoiicTBa [25—30]. IIpu atom 6o-
jgee 60 % mnanmeHTOB MMeioT 6GoJiee JBYX COUYETAH-
HbIX 3ab6oneBanuii [25]. BasxHo oTMETHTH, YTO KO-
MopOu/IHbIEe 3a00J€BaHUS MOKHO 4Yallle BCTPETUTH
y marnuentoB ¢ HOPB wu y aun crapmero Bospac-
ta [25]. CooTBercTBEHHO, KOMOPOWUAHBIE MAI[HEHTbI
OPUHIMAIOT OJHOBPEMEHHO HECKOJIbKO MPEnaparos,
YTO YPEBATO MEKJIEKAPCTBEHHBIMU B3aWMOJIEHCTBU-
SAMU, TPUBOJASIIUMHU, C OJHOI CTOPOHBI, K H3Me-
Henuio adderra ogHOTO M3 TpenaparoB, a ¢ Apy-
roil — K pa3BUTHUIO HeXXeJaTeJbHbIX gBiaeHnil. Tak,
OJTHOBPEMEHHBII MPUEM JIBYX MPENapaTtoB MPUBOIUT
K UX HeXeJaTeJbHbIM B3auMojeiictBusM y 6 % ma-
IIMEHTOB, a Ha3HAYE€HHWE O MPENaparoB IOBBINIAET
qacrory 70 50 % [29, 30].
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Mera6oausm UIIII B mevyeHm ocyriecTBJseTCs
¢ yuactueM u3odopm nmuroxpoma P450: CYP3A4,
CYP2B6, CYP2C19, CYP2D6, CYP2CS8, CYP1A2
nu CYP2C19 [31—33]. Haubosibiiiee 3HaueHUe TIPU-
naercst BozzeiictBuio Ha yposHe CYP2C19, rak
KaK 3TOT u30(epMEHT yYacTByeT B MeTaboJu3Me
6OJIBIIIOTO  YHCJIa MPEeNnapaTtoB: aHTH/IENPECCAHTDI
(uuramompaM, SCIUTAIONpaM, CEPTPAINH, aMU-
TPUNTUINH), aHTHUTpoMGoTHUecKue (KJIOmMIOrpel,
R-Bapdapun), nporusorpu6kosbie (BOpHKoHaz0.1),
npotuBoonyxoyesbie (nukiaodochamus), MTPOTHBO-
stmnentudeckne (KapGamasenuH, auasenaM, (eHu-
TOMH), a TaK)Ke MpoIpanooj, Hudegnmun [33—35].

[IpogeMoncTpupoBano, 4To HanboJjee MOIIHBIMU
nuruburopamu CYP2C19 gBasiiorest sraHcompaso
U 230MeNpasos, 3a KOTOPBIMH CJIEAYIOT JIeKCJIaH-
compasos u omernpasos. Pabempaszos u MaHTOIpa-
30J1 UMEIOT HauWMeHbIllee WHTHOMpYIolee eiicTBre
[31—-35]. Omnako He cieayer 3a0bIBaTh, 4TO THO-
aup pabempasosia, obpasylonuiicss B xoqe Hedep-
MEHTHOTO MeTabo/m3Ma mpernapara, o6JajaeT BbIpa-
’KEHHBIM HHTHOUPYIOUM 3G @PeKTOM B OTHOIIEHNN
CYP2C19. Ilo paHubIM ucciaefoBaHUd in  0itro
B MOJeJIN C MUKPOCOMaMU IeYeHH 4YeJ0OBeKa U pe-
koM6uHanTHbIM CYP2C19 6b110 MoKkasaHo, 4TO WH-
rubupympomnas akTUBHOCTb MAaHTOIPasoja B OTHO-
neHuu 3aToro maodepmeHrta 6Gojee yeM B 3 pasa
HIDKe, 4yeM y pabenpaszona, u moutu B 10 pa3s
HIDKe, ueM y omemnpasoqa [32]. Takum o6Gpasom,
cpean UIIII marTOmpa3os oKa3biBaeT HaMMeEHbIee
Bausane Ha CYP2C19, uro MUHUMHUBUPYET PUCK
MeKJIeKApCTBEHHBIX B3aWMMOIEHCTBUI.

FoBopst B o6mieM o cucreme muroxpoma P450,
cJaelyeT OTMETUTb, YTO MHAaHTOIPa3oJ HUMeer
K Hell caMoe HU3KOe CPOJICTBO. DTO OODBSICHSIETCS
teM (haKTOM, YTO TOCJIe HMCXOTHOTO MeTaboJu3Ma
npu omotnu CYP2C19 u CYP3A4 nanbueiiniast 61o-
TpanchopMaIusg MPOUCXOJUT MPU TTOMOTIN CYJIbda-
tpancdepasst 1uto3oist [35, 36]. MHuorouncaeHHble
UCCJIe/IOBAHUST HE BBISIBUJAN 3HAYMMbBIX B3auMOjeli-
CTBUI TMaHTONpAa3oja ¢ TAaKWUMH YacTO HCIOJb3ye-
MBbIMHU TIperapaTaMi U BellleCTBaMU, KaK aHTaIlUIbI,
BapdapuH, kodeunn, kKapbaMaszenuH, KJAPUTPOMU-
IIUH, KJIOMHUIOTpEJ, AWKIO(PEHAK, HTaHOJ, JEBOTH-
POKCHH HATPHUsI, METOTIPOJIOJ, HAIIPOKCEH U OpabHbBIE
KOHTpalenTuBsl [36—47].

ITpasuia npuema UIIII ¢ yuerom ocobennocreii
CTPOEHHUSI IPOTOHHOI MOMITBI

[Mepuon mosypacnaga 6ejika TPOTOHHON TOMIIbI
cocraBiasger 30—48 wacos [48]. To ectpb He Menee
20 % OPOTOHHBIX TIOMII CUHTE3UPYIOTCSI 3aHOBO B Te-
yeHHe 24 4acoB, NMPH 3TOM HOYBIO CHHTE3 IOMII MO-
JKeT WATH aKkThBHee, 4eM B JHeBHOe BpeMmd. llpuem
WIIII nmepex caoM He Gyner croco6CTBOBATh MWHTHON-
POBAHMIO HOYHOTO TIPOPbBIBA KHCJOTBI, YTO CBA3aHO,
C OJIHOI CTOPOHBI, C AKTUBHBIM CHHTE30M ITPOTOHHBIX
MOMII, C JIPYTOil CTOPOHBI, ¢ UX GoJiee TIyGOKUM TIO-
JIOKEHWEM B TIapUeTaTbHOI KJeTKe, KOTOpoe H3Me-
HAETCS B YTPEHHHUE Yachl, KOT/IA MPOTOHHBIE MOMIIBI

«BBIXOJIAT HApY’XKy» ¥ CTAHOBSITCS 6oJiee [OCTYIIHBI
nns UIIIT [48]. YuuteiBasgs KOPOTKUH TMEPHO TIOJY-
BbiBesiennst GosbimuacTBa MIITT, npemapar ncuesner
K TOMY BPEMEHH, KaK HOYHAS MPOJYKIUS KHUCJIOTHI
HaGeper cBou 060potbl. Tak kak okojio 70 % IpoTOH-
HBIX HACOCOB aKTUBUPYETCS K 3aBTPaKy, 4YTOOBI JI0-
CTUYb MaKCHUMaJbHOTO 3(hdeKTa KHUCIO0TONPOLYKIINH,
NIIII caenyer npuanMath 3a 30—60 MuHyT 10 3aBTpa-
Ka B cTangaprtHoit no3e [19].

MoskHO JI TIOJIaBUTH TMPOJAYKIIUIO COJISTHOW KHC-
gorel Ha 100 %? CorsacHo HCCJIELOBAHUAM, OJHO-
KPaTHBII MpUeM TpenapaTa B TEPAIeBTUYECKON [103€
[I03BOJIIET JIOOUTHCS yCTOMYMBOIO IO/IaBJIECHUS KUC-
JIOTOIIPOYKITUH, COCTABJISIIONIEN OKOIO 66 % OT Mak-
CUMQJIBHOTO 3HA4YeHMS. YBeJIM4YeHHEe [03bl, TO €CTb
MPEBBINIEHNE TEPANEBTUYECKON [TO3bI, MPAKTUYECKH
He OKa3bIBaeT BJMSAHUS Ha 9TOT I10KA3aTeJb.

S. Miissig et al. onennan cpegHuit CyTOYHBIN BHY-
Tpiskeaynounplit pH na ¢one npuema manronpaso-
ga 40 MT OZHOKpATHO B YTPEHHHE W BedepHHE Yachl
[50]. ¥YTpennuii npuem maHTOIPA30Ja COMPOBOKIAI-
cs GObIINM yBeauueHneM Tokasartenss pH 1o cpas-
HEHMIO C UCXO/HBIM 3HAaYeHHEM, YeM BeUepHMil IIpueM
nanTonpasona (P < 0,05).

YuurpiBas BblllleyKazaHHble (PAKTbI, OITUMAJbHBIM
¢ mosutiun 3G PeKTuBHOCTH 1 6e30macHoCTH Oyaer
onnokparublii ipuem WIIIT B TepaneBTuyeckoii no3e
YTPOM.

CraGuIbHOCTD NO/IABJIEHUS CEKPeluu
COJISTHOM KHCJIOTBI

Boccranosisienne cekperyy KUCJIOThI T10CJTIe WHTH-
6uposanust WIIII Moxker mpomcexoanTb Jgm60 MyTeM
cuHTe3a de novo GelKa MPOTOHHOW TMOMIIBI, JTHOO
myreM paspbiBa aucyabduanoil csasu mesxay MIIII
u Geaxom nomnobl [17].

B 3aBucumoctnn or xmummueckoro crpoenns MIIIT
CBS3BIBAIOTCS C PA3JUYHBIMU [UCTEMHAMH IPOTOH-
HbIX nomIl. Tak, oMenpas3oJs CBS3bIBAETCS C IUCTEU-
HoM 813 u nucrennom 892, naHcoONpasosi CBA3bIBAET-
cs ¢ nucrenHom 813 u nucrennom 321, paGernpasos
cBsa3biBaercsa ¢ nucrenHoM 813, nucremnom 892
u muctemHoM 321. IlaHTompasos eIWHCTBEHHDIN
n3 Bcex MIIII cBaspiBaercss Kak ¢ 1ucrenHoM 813,
tak u ¢ 1ucrenHoMm 822 [50, 51]. Ilpu mnepenoce
KucaoTbl ¢ nomourbio H+/K+-AT®D-a3bl npoucxo-
JIUT TIpUCOEJMHEHNEe BTOPOTO IPOTOHA, IMOCJE Yero
coeJIMHEHNE TPEBpAIlAeTcsl B CYJIb(PEHOBYIO KUCJIO-
ty. Ecam aror MeraGosmdeckuii mpoiecc npoTekaer
OBICTPO, KaK B CJydae OMeNpasoJia Uju JaHCOPaso-
Jla, TIPOMCXOMAUT peakiust ¢ ucrenHom 813 u/mnn
nucrernnom 321 u UIIIT He MoKeT 1MOJYyYUTh JOCTYII
K 1uctenHy 822, 6oJiee TIyOOKOMY B MeMOPaHHOM
noMene TM6. OpxpHako ecad aKTUBALUA OTJIOXKE-
Ha, M[pernapar MOXKET IMOJYYUTb JOCTYIl K I[UCTEH-
ny 822 no upespaiienus B cyJab(deHOBYIO KUCJIOTY.
[lonosHNTEIbHAS CBSI3b MAHTOIPA30Ja C IUCTEN-
HOM 822 006yc/iaBiMBaeT BOCCTAHOBJIEHWE CEKPEIn
KHUCJIOTBI TOJBKO IOCJE CUHTe3a HOBOTo OejKa IMpo-
TOHHOW TIOMIIbI W, KaK CJeJCTBUe, obGeciieunBaer

Poc xypu ractposurepoJ rematon koaonpokros 2023; 33(1) / Rus J Gastroenterol Hepatol Coloproctol 2023; 33(1)



www.gastro-j.ru

HaHI/IOHaJII)HaH IITKQJIa TAaCTPOIHTEPOJIOTMHU, T'€IIaTOJIOTHUN

National college of gastroenterology, hepatology

Hanbosiee TMPOAOKUTENbHDBIA 3 deKT mpemapara
[50, 51]. ¥ mnanrtompasojia 3TOT IMEPUOJ MaKCH-
MasbHblil cpenu Becex WIIIT u cocraBasier 46 yacos,
TOT/Ia Kak y padempasosia 28 4acoB, a y OMenpasoJia
24 gaca [52].

pH-ceaexkTnBHOCTD

NIIIT sBasiiorcst caabbiMu TUTOGUIBHBIMU OCHO-
BaHUSMU, MOHU3UPYIOMUMUCS W AKTUBUPYIONUMUCS
npu Hu3koM yposHe pH. Ckopoctb Hakonsenus: MIIIT
B KaHaJbI[AX [apUETATbHBIX KJETOK OIpPeIe/iseTcs
MmoKasaTeJeM KOHCTAHThI noHusauu (Juccorumanin).
3navenne KomcranTbl gucconmanmu (pKa), Bapbupyio-
mee ot 3.8 10 5 y pasupix UIIII, mosBosser mpemna-
pary u30MpaTeIbHO HAKAIIMBATBGCS B  CEKPETOPHBIX
KaHa/IbI[aX MapUeTaIbHbIX KJeToK, rje pH cocrasser
0,8. pKa ompenensier pH, mpu KOoTopoM TOJIOBIHA TIpe-
napaTta IPOTOHUPYETCS, TMEepeXOUT B aKTUBHYIO (op-
My — cyibdenamu. Yem Bbie 3nauenune pKa, tem
MeHee cTabiJIeH Tperapar u teM GbICTpee OH TPOTOHUPY-
etcs. [Ina manTonpasona pKa cocrasister 3,8, st ome-
1IpasoJia, 330MeNpPasznsa, JAHCOMPA30Ja U JIEKCIAHCO-
npasona — 4, ansa pa6empasosa — 5 (1abm.). Taxum
06pa3oM, MaHTOIPA30J PACCMATPUBAETCST KaK HanboJiee
pH-cenextuBHbI, a pabenpaszos — Kak HanMmenee pH-
cenextuBubii MIITI.

Boicokas pH-ceeKTHBHOCTD XapaKTepusyeT HH3-
KYI0 BEPOSTHOCTb MHTMOMPOBAHUS TIPOTOHHBIX TOMII
B TKaHAX ¢ MeHee Kucaoir pH, T.e. obGycioBiuBaer
creruduUIHOCTh JIEUCTBUS TOJBKO B IAapUETATbHBIX
KJIETKAX JKeJyJKa U HauOOJbIIyi0 Ge30MacHOCTDb JIJTH-
TEJBHOTO TIpHEMa y HAIMeHTOB ¢ KOMOPOWIHOW Ia-
ToJloTHel. IDTU JlaHHble ObLIN IMOJTBEPIK/EHbI B HC-
cJeloBaHuu ¢ repuojioM Habuofaenust 1o 15 Jer, rie
142 manmeHTa € TSDKETBIMH KUCJIOTO3aBUCHUMBIME 3a-
Gonepanuamu (sa3BeHHas 6omesub u pedoxc-s3oda-
IUT) TIOJyYaan TI0/IEPKUBAIOILYIO TEpanuio MaHTo-
npasosoM B pose 40—160 mr/gennp [53]. 3a 15 jer
He BbISIBJIEHO HU OJ{HOTO CEPbE3HOT0 HEXKEJATETHHOTO
SBJIEHUS], OTYETJUBO WU IMOTEHIMAJIBHO CBSA3AHHOTO
C TIPUEMOM I[AHTOINPAa30ja. YMEPeHHOe IOBbIIIeHIEe
ypoBHs racrpuna (ciecTBUEe TOAABJAEHUS KHCIOTO-
NPOAYKIMK) HE COMPOBOKAATOCH KJAMHUYECKU 3HAUM-
MbIMM U3MEHEHUSIMU CJAU3UCTON HA MPOTSIXKEHUU BCETO
nepuojia Habmogenusi. Takum o6pasoM, JJaUTeTbHAS
Tepamnusi MaHTOIPA30JIOM He BbI3bIBAET OIACEHUN
C TOYKHU 3peHusi 6e30MaCHOCTH.

ITaomaap noa hpapMakoKHHETHYECKOH KPUBOI
<KOHIIEHTpaIs — BpeMs»

Baxno 3nartb, uro Cmax u creneHb MOAABJIEHUST KUC-
JoTo06pa3oBanusi €1abo KOPPETUPYIOT MEKIY CoOOi,
toraa Kak nokasareab AUC «KOHIeHTpaIisi — BpeMs»
KOPPEIUPYET C MOIIHOCTBIO KUCJIOTOCYTIPECCUBHOTO A(-
exra [19]. Kak BugHO 13 TaGMUIbI, HAMOOTIBINN MO-
kazareqb AUC «KOHIIEHTpaIMsi — BpeMsI» XapaKTepeH
JUIS TIAHTOTPa3oia. MOIMHBIN  KUCTOTOTOAABISIONTITI
apdexT B coueTaHUM C MPOJOKUTENBHBIM aHTHUCEKPe-
TOPHBIM 3(heKToM obecneunBaoT nobeLy MaHTOIPaso-
Jla B MIOENHKE C KUCJIOTO3aBUCUMbBIMU 3a00/1eBAHUAMMU.

Kak 6bu1o orMeueHo Bbilire, 3(OGEKTUBHOCTD 3a3K1B-
JIEHUST HPO3Mil THUIIEBO/[a HAMPSIMYIO 3aBUCHT OT YPOB-
Hg uHTparactpajgbHoro pH. B aroii c¢Bs3u mHTEpecHbI
pe3yabTaThl MIAe60-KOHTPOIUPYEMOTO KJIMHIYECKOTO
UCC/IEIOBAHUS, B KOTOPOM CPaBHUBAJIOCH MOBBIIIEHNE
pH B xemynke Ha ¢oHe mpmMeHeHHs 40 Mr maHTO-
npaszosia 1 20 Mr omernpasosia [35]. Ananmus mokasad,
yT0 Ha (pOHE MEPBOrO MpHeMa IAHTONMPA30Ja OTMe-
YaJ0Ch CTATHCTHYECKH 6ojiee 3HAUYNMOE IOBBINIEHNEe
YPOBHS BHyTpmKenrynouHoro pH — kak B cpeaHem
3a cytku (1,45 mporus 1,3; p < 0,05), Tak u B AHEB-
Hoe Bpems (1,6 mporus 1,3; p < 0,01). IToBropHbIit
IpUeM MaHTOIPa30Jia TIPUBOAMI K Gojiee 3HAYNMOMY
noBbIieHnIo pH B skeay/ke B CpaBHEHUHW C OMEIpa-
3os0M (3,15 nipotus 2,05, p < 0,01 — npu ananuse
cpeqrero pH sa cyTkm; 3,8 mporus 2,65; p < 0,05 —
npu aHanuse cpeanero pH B auesHoe BpeMs) [35].

IIpumenenune UIIII B nepuoa nanaemun
COVID-19

[TangeMusi KOPOHABUPYCHOH WH(QEKIINM 3acTaBy-
Jla TIepecMOTpEeTh HAIlM B3TJISI/Ibl HA JieueHue psijia
3a6osieBaHnil, OTJaBas TPEAIOUYTEHIE JIEKapCTBaM,
He TpejpacnoJsaraomuM K paspuruio COVID-19
U UMEIONIM MUHUMAJBHBIN PUCK MEKJIECKAPCTBEHHBIX
B3anMO/IeICTBUIA.

PesynbraThl He/llaBHETO MeTaaHain3a € BKJIOYE-
HUeM JaHHbIX Oosee 83 Toicau manmenToB ¢ SARS-
CoV-2 1nposeMOHCTPUPOBAIN OTCYTCTBHE TIOBbITIE-
HUs pucka WHMUIMPOBaHUS ¥ cMepTHOCTH HA oHe
tepanun UIIIT [54]. BepositHocth wHUIIMPOBAHUS
KopoHaBUpYycHO# nH(ekImeil Ha (one tepanuu WIIII
OblIa HUXKE, YTO TOJATBEPIKICHO B CUCTEMATUYECKOM
o630pe U MeTaaHa/n3de, BKJIOYaioneM 12 wuccrienoBa-
nnit ¢ 6ostee yeM 290 ThicAY TaeHToB [S5].

Ocob6enHocT  BejleHust KOMOPOWIHBIX — Hal[ueH-
TOB B MEPHUOJ KOPOHABUPYCHON HHQEKIUN OTpaXke-
upl B Hammonampbnom Koncencyce 2020 [56]. Tak,
JUIST KYITUPOBAHUSI CUMIITOMOB 3a60JIEBaHUSI, aCcCOIIH-
MPOBAHHBIX C THIEPAIUIHOCTDBIO, CJIEIYET HCIOTIb30-
Batb UIIII ¢ MUHUMAJIBHBIM PUCKOM MEKJICKAPCTBEH-
HBIX B3aUMOJIEIiCTBHIA, a MMEHHO TaHTonpaszon 40 mr/
cytku wian padernpasosn 20 Mr/cyTku. Y TanueHTOB
¢ COVID-19 ansg KoHTpoJig CUMITOMOB pedJIioKC-
s30arnTa W MpU JIEYEHUH XPOHUUECKOTO TacTPHUTA,
a TaKKe TPOSIBICHUI MOPAKEHUS >Keay/Kka Ha (one
COVID-19 Taxske ciaemyer oTJaTh MpeAIIOYTEHNE TTaH-
Tolpasosy win pabdernpaszony [56].

3akaoueHue

NHrn6uTopsl MPOTOHHOH TOMIIBI COCTABJISIOT OC-
HOBY Tepanun KHCJIOTO3AaBUCUMBIX  3a00JIeBaHUIl,
B YAaCTHOCTH, ractpoazodareaqbHoOll pedIioKCHOM
6onesnu. WIIII, o6aajasd OAMHAKOBBIM MEXaHU3MOM
JleficTBUs, a MMEHHO, TOJaBJeHue aKTUBHOCTH dep-
Menta H*/K*-AT®d-a3a, OTBETCTBEHHOTO 3a IOCJE/l-
HUIl 9Tall CUHTE3a COJISTHOW KUCJIOTBI, Pa3IMdaioTcs
1o (papMaKOKMHETHYECKUM CBOWCTBAM. DTH Pa3IHuns
HaXO/IAT CBOE OTPaKeHWE B CKOPOCTU HACTYIJIEHUS
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U TIPOJIOJIKUTENIBHOCTH aHTHCEKPETOPHOro addexra
u B mpoduie 6e30mMacHOCTN.

Ot apyrux UIIII nantorpason orjauvaer croitkas
BBICOKAsI OMOIOCTYMHOCTD, HabJiofjaeMast yxKe ¢ Tep-
BOTO [IH#, 4TO obecreynBaeT ObICTPOE M BbIpayKeHHOE
HoJaB/jeHue KUCJOTOIPOAYKIMU U, KaK CJe/ACTBUe,
KynupoBanue cuMnrtomMoB. [lantonpaszosn — ato UIIII
¢ HamboJiee TIPOJO/UKUTENBHBIM AHTICEKPETOPHBIM
apderToM, O0ODBSICHIEMBIM CBSI3BIBAHUEM  MOJIEKY-
JIBI ¢ TJIyOOKOJIEKAIUM TUCTEMHOM 822, 9TO MPUBO-
JINT K BOCCTAHOBJIEHUIO CEKPELUU COJISHOH KHCIOTHI
TOJIBKO TIOCTIE CHHTe3a HOBOTO Geska MPOTOHHOI MoM-
mbpl. BesonacHocTb MaHTOIpa3osa CBA3aHa, € O/HOM
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How to Make the Right Choice
of Proton Pump Inhibitor for Patients
with Gastroesophageal Reflux Disease?
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Aim: to analyze the main pharmacokinetic properties of proton pump inhibitors (PPIs) and their significance in the
treatment of gastroesophageal reflux disease (GERD).

Key points. Pantoprazole has a high bioavailability, the absolute bioavailability of pantoprazole at a dose of 40 mg
is 77 % from the first dose and does not change with repeated use. Pantoprazole shows a faster onset of action
than omeprazole. Simultaneous food intake does not change the bioavailability of pantoprazole. Suppression of hy-
drochloric acid production while taking pantoprazole accompanies by the achievement of endoscopic remission
of GERD by day 28 in 91 % of patients with reflux esophagitis and by day 56 in all patients in the PANSTAR studies.
Pantoprazole has little effect on CYP2C19 compared to other PPIs, minimizing the risk of drug-drug interactions.
Pantoprazole is the most pH-selective PPI, which determines the specificity of action only in the parietal cells of the
stomach and the greatest safety of long-term use in patients with comorbid pathology.

Conclusion. PPIs form the basis of the therapy of acid-dependent diseases, and, in particular, gastroesophageal
reflux disease. Pantoprazole is distinguished from other PPIs by its persistent high bioavailability, long-term antise-
cretory effect, and very low affinity for cytochrome P450.

Keywords: gastroesophageal reflux disease, parietal cell, proton pump inhibitors, pantoprazole, bioavailability,
drug-drug interactions
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Kak 6e30wmn604Ho BbiIOpaTh MHFIMOUTOP NPOTOHHOW NOMMbI Y NauUeHTa

c racTtpoasodareanbHoi pediioKCHOMN 60s1e3HbI0?
10.B. EBcloTnHa*
YHUBEPCUTETCKUI KAHTOHAJbHbIV rocnuTane, JlIo3aHHa, LLsenuapus

Llenb o630pa: NpoBECTM aHaINM3 OCHOBHbIX (PAPMaKOKMHETUYECKUX CBOMCTB MHIMOUTOPOB MPOTOHHOM MOMIIbI
(MMT) n nx 3Ha4yeHne B nevyeHnn ractpoasodareansHom pedtokcHon 6one3Hn (FAPE).

OCHOBHbIe NoJsIoXeHud. [NaHTonpa3on 061agaeT BbICOKOM 6G1MO0CTYMHOCTLIO, abCOM0THAs GMOAO0CTYNHOCTb NaH-
Tonpasona B 0o3e 40 mr coctaBnsieT 77 % HaynMHasa C NEPBOro NpuemMa 1 He U3SMEHSIETCS MPY MOBTOPHOM NpUMe-
HeHun. MNMaHTonpason oeMOHCTPUPYET Bonee OGbICTPOE HaYano AENCTBUS B CPaBHEHMM C oMenpasdonomM. OgHoBpe-
MEHHbIV NPUEM MULLM HE U3MEHSIET BMOAOCTYNHOCTbL NaHTonpasona. MNogasneHne NPOAyKUUN CONISIHOW KUCNOTHI
Ha GoHe Nprema naHTonpasosia CoNPoOBOXAAETCH AOCTUXEHMEM SHAOCKONMYeckon pemmccun NP6 k 28-mMy AHI0
y 91 % naumeHToB C pednokc-330¢haruTtoM n K 56-My OHIO — y BCEX NAUMEHTOB B UccnenoBaHuax «<PANSTAR».
MaHTonpason B cpaBHeHnu ¢ apyrumu UMMM okasbiBaeT He3HauuTenbHoe BamaHue Ha CYP2C19, 4yTo MUHMMMN3NpyeT
pUCK MeXeKkapCTBEHHbIX B3anmoaencTeuii. MNaHtonpason — Hanbonee pH-cenektueHbl UMMM, 4To 06ycnoBnmea-
€T cneunduryHOCTb AENCTBUS TOMbKO B NapueTalibHbIX KNeTKax Xenyaka 1 HanbonbLlyio 6e30MacHOCTb JJINTENBHO-
ro npyemay rnaumMeHToB ¢ KOMOPOUOHOW NaTONOrne.

3akntovyeHue. UMM cocTaBnsioT OCHOBY TeEpanuu KMCIOTO3aBUCUMbIX 3a00NeBaHNI 1, B YaCTHOCTWN, racTpo330-
dareanbHol pednokcHon 6one3nun. OT gpyrux UMM naHTonpasos oTanyaeT CTolikas BbicOokas 61M0O0CTYNHOCTb,
NMPOAOIIKUTENBHBINA aHTUCEKPETOPHbI 9DdEKT, 04EHb HU3KOE CPOACTBO C LMTOXPOMOM P450.

KnioueBbie cnoea: ractpos3odareansHas peditokcHas 6051e3Hb, NapueTasbHas KIeTka, MHTIMOUTOpbl MPOTOHHOM
NoMIbl, MAHTONPa30s, GOAOCTYNMHOCTb, MEXJIEKAPCTBEHHbIE B3aVIMOAENCTBUSA

KoHdnukT uHTepecos: onybnnkosaHa npu nogaepxke KPKA.

Ansa umtnposaHua: EesciotHa H0.B. Kak 6e30mnbo4H0 BbiOpaTb MHIMOUTOP NPOTOHHOW NMOMIMbI Y MaLMeHTa C racTpoa3odareanbHon
pedsItoKCHOM 60M1e3HbI0? POCCUIACKII XYPHAaN racTPO3HTEPOSIOrMM, renaTosioriu, kononpokTtonorun. 2023;33(1):68-76. https://doi.
org/10.22416/1382-4376-2023-33-1-68-76
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The relevance of the problem of GERD

Gastroesophageal reflux disease (GERD) is a
chronic relapsing disease caused by impaired mo-
tor-evacuation function of gastroesophageal or-
gans, with relapsing gastroesophageal reflux or
sometimes duodenogastric reflux, which leads to
clinical manifestations (heartburn, eructation, re-
gurgitation, odynophagia, and non-cardiac chest
pain) and lesions of distal esophageal segment [1].

In 2018, a meta-analysis was performed, which
combined data from 108 studies with over 460,000
participants. According to the meta-analysis,
GERD global prevalence is 13.3 %. Prevalence is
highest in Greece (51.2 %) and lowest in China
(2.5 %) [2]. The lowest prevalence of GERD is
observed in Asia (10 %), while the highest prev-
alence of the disease is recorded in European
countries (17.1 %) and on the American conti-
nent (North America — 15.4 %, South America —
17.6 %, and Central America — 19.6 %) [2].

It should be noted that GERD prevalence is
higher in patients over 50 years of age (by 32 %),
in obese patients (by 73 %), in smokers (by 26 %),
and in patients taking non-steroidal anti-inflam-
matory drugs (NSAIDs) / acetylsalicylic acid (by
44 %); all the conditions listed above are risk fac-
tors for GERD [3]. Studies show GERD prev-
alence in Russia of 11.3 to 23.6 % [3, 4]. We
observe a global trend of continuous increase in
GERD incidence, as confirmed by a systematic
analysis published in 2020 and based on Global
Burden of Disease Study 2017. The systematic
analysis shows that the disease prevalence in-
creased by 18.1 % from 1990 to 2017: from 7,859
to 9,283 cases per 100,000 people [5].

GERD is associated with quality of life im-
pairment comparable to that observed in diabetes
mellitus, arthritis or heart failure, which results
from its chronicity and devastating symptoms [6].
Impaired quality of life is directly associated with
disturbed sleep, anxiety and depression, reduced
productivity, impaired sexual life, etc. [6, 7].
Nocturnal symptoms reported in 70—75 % of pa-
tients with clinical manifestations of GERD have
the greatest impact on quality of life [8, 9]. It
should be noted that the reduction of productiv-
ity is comparable to that caused by headache or
back pain [6]. Clinical studies demonstrate that
effective treatment of GERD can have a positive
impact on quality of life as soon as after 8 weeks
of therapy [10].

Basis of GERD pharmacological therapy

Several drug classes are used to treat GERD,
with the main of which being proton pump inhib-
itors (PPIs), H2-blockers, prokinetic agents, and

antacids/alginates. Only PPIs can achieve the
three main goals of treatment: relieve symptoms,
heal erosions, and prevent relapses. Additionally,
in patients with Barrett esophagus PPIs can pre-
vent progression and development of esophageal
dysplasia and adenocarcinoma [1]. PPIs maintain
intragastric pH > 4.0 for more than 18 hours a
day, which is required to heal esophageal mucosa
erosions, and pH > 6.0 for 18—24 hours a day,
which is necessary to provide effective eradication
therapy, suppress gastrointestinal bleeding, and
prevent ulcerative disease relapses [11, 12].

Individual studies, as well as large-scale sys-
tematic reviews and meta-analyses have demon-
strated that PPIs are the most effective agents
used in GERD. Cases of one or several esopha-
geal erosions (esophagitis grade A according to
the Los Angeles classification) should be treated
with PPIs for 4 weeks, while patients with mul-
tiple erosions (esophagitis grades B—D according
to the Los Angeles classification) or complicat-
ed GERD should receive 8 weeks of PPIs. PPIs
are prescribed at the standard therapeutic dose,
i.e., 40 mg pantoprazole daily, 40 mg esomepra-
zole daily, 20 mg rabeprazole daily, 30 mg lanso-
prazole daily, 60 mg dexlansoprazole daily, and
20 mg omeprazole twice daily [1, 13].

All PPIs share the same mechanism of action:
they inhibit the activity of H*/K*-adenosine tri-
phosphatase (H*/K*-ATPase) located on the api-
cal membrane of parietal cells and responsible
for the final stage of hydrochloric acid synthesis
(Figure). H*/K*ATPase transports protons (H*)
from the cytosol of the parietal cell into the se-
cretory duct lumen in exchange for K*. For the
transport, ATP energy is used against concentra-
tion gradient, as pH inside the parietal cell is 7.4,
while in the secretory duct lumen it is as low as
0.8. CI ions are released from parietal cells via
specific chloride channels, coupling with the pro-
ton in the secretory duct lumen, which results in
hydrochloric acid secretion [14—16]. Histamine,
gastrin and acetylcholine are the primary agents
stimulating hydrochloric acid secretion. They act
via specific cell receptors located in the basolater-
al membrane of parietal cells, i.e., acetylcholine
(M,), histamine (H,), and cholecystokinin (CCK,)
[14—16].

Even though they have an identical mechanism
of action, pharmacological characteristics of PPIs
are different. These differences can explain vary-
ing onset times and duration of antisecretory ef-
fect and differences in the safety profile which
should be given special attention.

Bioavailability, maximum plasma concentra-
tion of a medicinal product (C_ ), area under

max
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Stomach Lumen
lMpocBeT xenyaka

cl- ¢l Chloride channel
XnopuaHbIA KaHan

ACh
ACh

ECl-cell
ECl-kneTka

HH

Fig. Anatomy of a parietal cell and PPI mode of action. Canaliculus — secretory duct; Ach — acetylcholine;
G — gastrin; H — histamine; M,, M, — muscarinic ACh receptors; H, — histamine H, receptors; CCK, —
cholecystokinin receptor; ECL cell — enterochromaffin-like cells

Puc. Crpoenue mmapueraibHoil kjierku 1 MexanusM geiicteus WUIIII. Canaliculus — cekperopsbiii kanamen; ACh —
aneruiaxomun; G — racrpun; H — rucramun; M, — M, MycKapuHOBbIE PeLENTOPbI aneTuixouna; H, — rucramu-
nosoie H, penenropsr; CCK, — penentop xosemucrokutnna; ECL cell — anrtepoxpomaddunononobubie Kierku

concentration-time curve (AUC) and half-life product or its metabolite) is absorbed to the sys-
(T1,/2) are the main pharmacokinetic parameters tem circulation, thus becoming available at the

of PPIs (Table) [17—19]. site of drug action. The table shows bioavailabil-
) o ity of various PPIs. Pantoprazole 40 mg has ab-
Bioavailability of PPIs solute bioavailability of 77 %, starting from the

Bioavailability is one of the most import- first dose, without any changes for repeated dos-
ant  characteristics of medicinal ~products. es [20]. Among other PPIs, omeprazole has the
Bioavailability reflects the extent and rate to lowest bioavailability, it is about 30—40 % after
which the active ingredient (the initial medicinal the Dose 1 and increases to 60—65 % by Dose
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Table. Pharmacokinetics of PPIs
Tabauua. apmakokunernyeckue coiictsa MIIII

Omeprazole | Pantoprazole | Lansoprazole | Rabeprazole | Esomeprazole Dexlanso-
Parameter 20 mg 40 mg 30 mg 20 mg 40 mg prazole 60 mg
[lokazaTesnnb Owmenpason | [TanTtomnpasou | Jlancompasosn | PaGenpaszos | d3oMmenpaso [lexcmanco-
20 mr 40 Mr 30 mr 20 mr 40 mr npazon 60 mr
Bioavailability, % 30—65 77 80—85 52 64—89 76
Buogocrynnocts, %
C,..h First peak:
max’ 1_2
0.5—1 2.5 1.5-2.2 3.5 1-2 Secon(gpeak
4_ *
[TepBbrii nuk:
1-2
Bropoil nuk
4—5*%
AUC (umol//Lxh) 1.11 9.93 5.01 0.86 4.32 6.52
AUC (Mrmoun,/JIxY) ' ' ' ' ’ '
T ,h 0.5—1.5 1 1.3—-1.7 0.7—1.5 1.3 1-2
1/2 4
Relationship between
the dose and AUC Non-linear Linear Linear Linear Non-linear Linear
3aBUCUMOCTD J[O3bI Hennneitnag | Jluneiinas JInneiinas JInneiinas Henuneitnasa JInneiinast
un AUC
Dissociation constant
(pKA) 4 3.8 4 5 4 3.9
Komcranra
juccoraiyn (pKa)
Renal excretion, %
BroiBeienue 77 80 14—-23 90 80 51
¢ moukamu, %

Note.* Product with two-phase active ingredient release.

ITpumeuanue.* TIpenapar ¢ aByMsi hazaMu BHICBOOOKIEHUST AKTUBHOTO BEIIECTBA.

7 [21]. A double-blind, placebo-controlled clini-
cal study demonstrated that after 3 days of pan-
toprazole 40 mg, meal-stimulated hydrochloric
acid secretion decreased by 88 %, while omepra-
zole 20 mg decreased the parameter by 70 % only.
Additionally, pantoprazole demonstrated a more
rapid onset of action vs. omeprazole [22].

Bioavailability may be influenced by age, sex,
physical activity, concomitant therapy, meals and
other factors. However, it’s important to note
that co-administration with meals does not change
pantoprazole bioavailability [23].

Continuously high bioavailability of panto-
prazole from Day 1 onwards ensures rapid and
marked inhibition of acid secretion and, as a re-
sult, symptom relief [17].

Adherence is known to largely depend on the
rate of symptom relief [24]. PAN-STAR, a me-
ta-analysis based on three multicenter, prospec-
tive trials conducted in Slovenia, Poland, and the
Russian Federation (252 subjects), demonstrated
complete relief of symptoms in the majority of pa-
tients with erosive reflux disease and non-erosive
reflux disease treated with pantoprazole (Nolpaza)
40 mg once daily [10]. Powerful inhibition of acid
secretion associated with pantoprazole lead to

endoscopic cure of GERD in 91 % of reflux-esoph-
agitis patients by Day 28 and in all patients by
Day 56. A very favourable tolerability profile of
pantoprazole (95 % of patients reported no ad-
verse events) combined with rapid symptom relief
and complete healing of erosions was associated
with significantly improved quality of life after
pantoprazole treatment completion. It should be
mentioned that treatment discontinuation after 4
weeks (in patients with very few erosive lesions)
is not associated with any significant increase in
the severity of symptoms or any significant de-
crease in the quality of life [10].

Choice of PPIs considering the risks
of drug-to-drug interactions

Comorbidities are frequent in patients with
GERD. The most common GERD comorbidities
include arterial hypertension, hypercholesterol-
emia, obesity, type II diabetes mellitus, asthma,
depression, and anxiety disorders [25—30]. Two
or more comorbidities are present in over 60 % of
patients [25]. It should be noted that the occur-
rence of comorbidities increases with age and is
higher in patients with non-erosive reflux disease
(NERD) [25]. Thus, patients with comorbidities
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take several products concomitantly; and as a con-
sequence, the resulting drug-to-drug interactions
may lead to changes in effect of one of the prod-
ucts and to undesirable effects. So, the concomi-
tant use of two products causes adverse effects in
6 % of patients, while 5 products increase the rate
to 50 % [29, 30].

PPIs are metabolized in the liver by the follow-
ing P450 cytochrome isoforms: CYP3A4, CYP2B6,
CYP2C19, CYP2D6, CYP2C8, CYP1A2, and
CYP2C19 [31-33]. Activity of CYP2C19 is con-
sidered the most relevant, as this isoenzyme takes
part in metabolism of many medicinal products: an-
tidepressants (citalopram, escitalopram, sertraline,
amitriptyline), antithrombotic agents (clopido-
grel, Rwarfarin), antifungal agents (voriconazole),
antitumor agents (cyclophosphamide), antiepilep-
tic agents (carbamazepine, diazepam, phenytoin),
propranolol, and nifedipine [33—35].

Lansoprazole and esomeprazole have been
demonstrated to be the most potent CYP2C19
inhibitors, followed by dexlansoprazole and ome-
prazole. Rabeprazole and pantoprazole have the
lowest inhibitory potency [31—35]. However, a
nonenzymatically formed product of rabeprazole,
rabeprazole thioether, has a potent inhibitory ef-
fect on CYP2C19. In vitro study using human
liver microsomal preparations and recombinant
CYP2C19 demonstrated that the inhibitory po-
tency of pantoprazole on CYP2C19 was almost 3
times as low as that of rabeprazole and 10 times as
low as that of omeprazole [32]. Therefore, the in-
hibitory effect of pantoprazole on CYP2C19 was
lower than that of the other PPIs, which minimiz-
es the risk of drug-to-drug interactions.

As to the system of cytochrome P450, panto-
prazole has the lowest affinity to it. This can be
explained by the fact that after initial metabolism
by CYP2C19 and CYP3A4, further biotransfor-
mation is mediated by cytosolic sulfotransferase
[35, 36]. Numerous studies have not demonstrat-
ed any significant interactions of pantoprazole
with such commonly used products and substanc-
es as antacids, warfarin, caffeine, carbamazepine,
clarithromycin, clopidogrel, diclofenac, ethanol,
levothyroxine sodium, metoprolol, naproxen, and
oral contraceptives [36—47].

Rules of PPIs use based on proton pump
structural characteristics

Half-life of the proton pump protein is 30 to
48 hours [48]. It means that at least 20 % of pro-
ton pumps are newly synthesized within 24 hours,
with more active pump synthesis at night vs. day-
time. Administration of PPIs before bedtime does
not inhibit nocturnal gastric acid breakthrough,
due to active proton pumps synthesis and their

position in deeper regions of the parietal cell,
which changes in the morning when proton pumps
are released and become more available for PPIs
[48]. Considering the short half-life of most PPIs,
the product is cleared by the start of active noc-
turnal acid secretion. As 70 % of proton pumps are
activated by breakfast, for the maximum effect of
acid secretion, PPIs should be taken 30 to 60 min-
utes before breakfast at a standard dose [19].

Is it possible to completely inhibit hydrochlo-
ric acid secretion? Studies have demonstrated that
a single therapeutic dose of a PPI provides sta-
ble inhibition of gastric acid secretion, down to
66 % of the maximum levels. Increased dose, i.e.,
a dose exceeding the therapeutic one, has almost
no effect on the parameter.

S. Miissig et al. looked at 24-h median intra-
gastric pH values in subjects taking a morning or
evening dose of pantoprazole 40 mg once daily
[50]. There was a greater increase from baseline
in pH values following morning administration of
pantoprazole as compared with evening adminis-
tration (P < 0.05).

Taking this into account, once-daily therapeu-
tic dose of PPI is more effective and safe when
administered in the morning.

Stability of hydrochloric acid secretion

inhibition

Hydrochloric acid secretion can be restored af-
ter inhibition by PPIs either via de novo synthe-
sis of new pump enzyme, or by breakage of the
disulphide bond between the PPI and the pump
protein [17].

Depending on PPI structure, they can bind
to different proton pump cysteines. Omeprazole
binds to cysteine 813 and cysteine 892, lansopra-
zole binds to cysteine 813 and cysteine 321, ra-
beprazole binds to cysteine 813, cysteine 892, and
cysteine 321. Pantoprazole is the only PPI that
binds both to cysteine 813 and cysteine 822 [50,
51]. When acid is transported by H*/K*-ATPase,
the second proton is added, turning the compound
into sulfenic acid. If this metabolic process is fast,
as with omeprazole and lansoprazole, PPI reacts
with cysteine 813 and/or cysteine 321 and cannot
reach cysteine 822 located deeper within the mem-
brane domain of TM6. However, if activation is
postponed, the product can bind to cysteine 822
before turning into sulfenic acid. Due to addition-
al binding of pantoprazole with cysteine 822, res-
toration of acid secretion is possible only after the
new proton pump protein is synthesized, which
results in longer effect of the product [50, 51].
Of all PPIs, pantoprazole has the longest effect,
which lasts for 46 hours vs. 28 hours for rabepra-
zole and 24 hours for omeprazole [52].
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pH selectivity

PPIs are lipophilic weak bases that are ionised
and activated at low pH levels. The rate of PPIs
accumulation in parietal cell canaliculi depends
on the value of ionisation (dissociation) con-
stant. The value of dissociation constant (pKa),
which can be within the range of 3.8 to 5 for
different PPIs, allows for selective accumula-
tion of the product in secretory ducts of parietal
cells, where pH is 0.8. pKa determines the pH
value at which half of the product is protonat-
ed, turning into the active form — sulfenamide.
Higher pKa values lead to a less stable product
and faster protonation. Pantoprazole has pKa
of 3.8, omeprazole, esomeprazole, lansoprazole,
and dexlansoprazole — 4, and rabeprazole — 5
(Table). Thus, pantoprazole is the most pH-se-
lective PPI, while rabeprazole is the least pH-se-
lective PPI.

High pH-selectivity is associated with low
probability of proton pumps inhibition in tissues
with higher pH values, i.e. it ensures specificity
of activity in gastric parietal cells only and great-
er safety of long-term administration in comorbid
patients. These results were supported by a study
with up to 15 years of follow-up, where 142 sub-
jects with severe acid-dependent diseases (peptic
ulcer or reflux esophagitis) received maintenance
therapy with 40—160 mg pantoprazole daily [53].
15 years of follow-up did not reveal any serious
undesirable effects with confirmed or suspected
relation to pantoprazole. Moderate increases in
gastrine levels (resulting from inhibition of acid
secretion) were not associated with any clinically
relevant changes of gastric mucosa throughout the
entire follow-up period. Thus, long-term panto-
prazole therapy is not associated with any safety
concerns.

Area under concentration-time curve

Importantly, there is a poor correlation be-
tween C_  and the degree of acid suppression;
however, the area under the plasma concentra-
tion—time curve (AUC) does correlate well with
acid suppression [19]. As shown in the Table, pan-
toprazole has the highest AUC concentration-time
value. Due to its potent acid-inhibitory effect and
long-term anti-secretory effect, pantoprazole can
relieve symptoms of acid-dependent diseases.

As has been stated above, the efficacy of heal-
ing esophageal erosions is directly related to in-
tragastric pH levels. This was confirmed by a
placebo-controlled clinical trial which compared
an increase in gastric pH levels in patients re-
ceiving 40 mg pantoprazole and 20 mg omeprazole
[35]. The study demonstrated that the first dose

of pantoprazole was associated with significantly
greater increase in intragastric pH, both 24-hour
(1.45 vs. 1.3, p < 0.05), and daytime (1.6 vs. 1.3;
p < 0.01). Repeated pantoprazole dosing was as-
sociated with a greater increase in pH vs. ome-
prazole (3.15 vs. 2.05, p < 0.01, when average
24-hour pH is calculated; 3.8 vs. 2.65; p < 0.05,
when average daytime pH is calculated) [35].

PPI use during the COVID-19 pandemic

The coronavirus infection pandemic makes
us reconsider our approaches to management of
many diseases, as now we have to choose me-
dicinal products that are not associated with
COVID-19 and have minimum risks of drug-to-
drug interactions.

A recent meta-analysis that included over
83,000 cases of SARS-CoV-2 didn’t find any in-
creased risk of SARS-CoV-2 infection or mor-
tality associated with PPIs [54]. Therapy with
PPIs was associated with lower rates of corona-
virus infection, as demonstrated in a systematic
review and meta-analysis that included 12 stud-
ies with over 290,000 subjects [55].

Management of patients with comorbidity
during coronavirus pandemic is characterized
in National Consensus Statement 2020 [56]. To
relieve hyperacidity-related symptoms, PPIs
with the minimum risk of drug-to-drug inter-
actions should be used, specifically, pantopra-
zole 40 mg/day or rabeprazole 20 mg/day. To
control reflux esophagitis symptoms, manage
chronic gastritis, and relieve gastric symptoms
associated with COVID-19, pantoprazole or ra-
beprazole are also therapies of choice [56].

Conclusion

Proton pump inhibitors are the basic agents for
acid-dependent diseases and, specifically, for gas-
troesophageal reflux disease. Even though PPIs
share a mechanism of action, i.e., they inhibit the
activity of H*/K*-ATPase responsible for the final
stage of hydrochloric acid synthesis, they differ
in pharmacokinetic properties. These differences
are reflected in time to onset and duration of the
anti-secretory effect, and in the safety profile.

Unlike other PPIs, pantoprazole is character-
ised by continuously high bioavailability observed
as early as on Day 1, which ensures fast and sig-
nificant acid suppression leading to symptom re-
lief. Pantoprazole has the longest-lasting anti-se-
cretory effect of all PPIs, which can be explained
by molecule binding with cysteine 822 that is bur-
ied deep within the membrane domain, leading to
recovery of hydrochloric acid secretion only after
de novo synthesis of pump protein. Pantoprazole
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