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«Poccuiickuii skypHaJ racTpOIHTEPOJIOTHH, TeIlaTOJOTHH, KOJOIPOKTOJOTHI Y SIB-
JsieTcsl o(pUIMaTbHBIM HAaydHBIM u37aHeM OO6IIEepPOCCUiiCKOil O6IIECTBEHHO opra-
Hu3auu «Poccuiickasi TacTpOIHTEPOTIOTUYECKAsT accorualusy. VapopMaimio o ie-
14X, crpykrype u pedarenbnoctu PI'A cM. na caiite www.gastro.ru.

[TaptHepamu «Poccuiickoro xypHaja TacTPO3HTEPOJOTHH, TelaToJOTUH, KO-
JlonpokTosioruny sapisiorcss Oo61repoccuiickast o6lecTBeHHass opranu3anusi «Poc-
cuiickoe o6uecTso mo maydenuio nedenn» (POIINII; https://rsls.ru) u Hayu-
HO€ COOOIIECTBO MO COAENHCTBHIO KINHUYECKOMY M3YYEHHI0 MUKPOOGMOMA YeJIoBeKa
(HCOMM; https://merbm.com).

[Menp «Poccwiickoro sKypHaja TaCTPOSHTEPOJIOTHH, TelaToJOTHH, KOJIOIPOKTOIO-
> — 00eCIIeUnTh YnuTaTe el aKTyaJIbHON U JJOCTOBEPHOI MH(MOPMaIeil B 06JacTi
TacTPOHTEPOJIOTHH, TENaTOJOTUH, KOJOINPOKTOJOTUN, & TaKXKe CMEKHDBIX KJIMHHUYe-
CKUX U (PyHJAMEHTAJIbHBIX AUCIUILUINH. sKypHas paccuMTaH He TOJbKO Ha CIIEIH-
AJTMCTOB-TACTPOIHTEPOJIOTOB, A6IOMHUHATIBHBIX XHPYPIOB, KOJOIPOKTOJIOTOB, Bpayeii-
9H/IOCKOMICTOB, HO W TEPAIeBTOB, TeAUaTpoB, Bpaueil obiieil mpaktuku. OG30pbl,
OpUTHWHAJIbHBIE MCCIEIOBAHNS, KINHIYECKHE HAOIIOMEHNS TIPE/ICTABJISIOT HOBEHIINE
JOCTHKEHNS TAaCTPOIHTEPOJIOTUN W TIPAKTUYECKUI OIBIT JUATHOCTUKU U JICUEHUS 3a-
6OJIEBAHWI JKeJTyTOYHO-KHUIIIEYHOTO TPAKTA, TIEYEHN U TOJKETYI0YHON JKeTe3bl.

Henp «Poccuiickoro sxypHajia TacTPOIHTEPOJIOTUH, TENATOJOTUU, KOJOIPOKTOIO-
TUi» — MPEIOCTABUTH BpauaM OObEKTHBHbIE HCTOYHUKY MH(OPMAIMN JJIS HETIPEPHIB-
HOTO MOCJIEUIIIOMHOTO 06pa3oBaHusi, B TOM 4HcJe 6arofaps mapraepctBy ¢ Hammo-
HAJBHOI MIKOJIOH racTposnTeposiornn, rematoiornn PTA (www.gastrohep.ru).

«Poccuiicknii XypHaJa TacTPOIHTEPOJIOTHH, TENaTOJOTHH, KOJOIPOKTOJIOTANS
MyOJIUKyeT I O3HAKOMJIEHHS] NMIMPOKOW MeAMIMHCKON ayantopuun KimHuveckue
pexoMmenzaaiuu Poccuiickoil TacTpOIHTEPOIOTHYECKON acCOIMAlUKA MO BeIEeHUIO Ta-
IMEHTOB C PA3JIMYHBIMU 3a60/I€BAaHUSIMU OPTaHOB NHUIEBAPEHNs, pa3pabaTbiBaeMble
moJi aruioll MuHucTepeTBa 31paBooxpaHenusi Poccun.

«Poccuticknii xxypHaJa TaCTPOIHTEPOJIOTHH, TEMATOJIOTUH, KOJIOIPOKTOJIOTAN W3-
JIaeTCsT Ha PYCCKOM sI3bIKe W TpeJHa3HavyeH /i Bpadeid B Poccuiickoit Denepannn,
crpanax CHI u Bo BceM Mmpe. MbI mepeBOANM HA AHTJAUNCKUN S3BIK HE TOJBKO
abCTPaKThI, HO W co/lepKaHue Tabaul] U pucyHkoB. ;KypHam npuHumaer K my6Jin-
Kalli¥ PYKOIIUCH, IIPUCJIAHHbIE HA aHTJIMIICKOM $I3blKe, U MbI ITAHUPYEM YBEJIUYUTD
YUCJ0 MyOTMKAIUI HAa AHTJUICKOM SI3bIKE JIJISI IPUBJIEYEHUS MEKIYHAPOIHON Me-
JIMIITHCKON YATATeTbCKON ayAuTOPHH.

I'aenwiit pedaxkmop

HNBamkun Baagumup Tpodumosuu — a.M.H., akagemuk PAH, npodeccop, 3aB. Ka-
denpoii poneeBTHKN BHYTPEHHIX GOJI€3HEN, TACTPOIHTEPOJIOTUU U TEIATOJOTHH, U~
PEKTOP KJIMHUKU IPOIEJEBTUKH BHYTPEHHUX O60JIe3HEH, racTPOSHTEPOJOTHH M TelaTo-
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Genetics of Inflammatory Bowel Disease:
Current Understanding and Future Directions

Praveen Kumar Chandra Sekar, Ramakrishnan Veerabathiran*

Human Cytogenetics and Genomics Laboratory, Faculty of Allied Health Sciences, Chettinad Hospital and Research Insti-
tute, Chettinad Academy of Research and Education, Kelambakkam, Tamil Nadu, India

Aim: to present literature data on the genetic underpinnings of inflammatory bowel disease (IBD), focusing on key
genetic variants such as NOD2, ATG16L1, and IL23R; The objective of this was to understand how these genetic fac-
tors contribute to immune dysregulation, epithelial barrier dysfunction, and mucosal homeostasis in IBD.

Key points. IBD, encompassing Crohn's disease and ulcerative colitis, is intricately shaped by a nexus of genetic
and environmental factors, and its global prevalence is increasing. Genetic research has identified pivotal variants —
NOD2, ATG16L1, and IL23R — linked to IBD, influencing key pathways, such as autophagy, interleukin signaling,
and bacterial management. These genetic variants, integral to IBD's etiology of IBD, have functional significance
because they perturb immune regulation, compromise epithelial barrier integrity, and disrupt mucosal homeostasis,
collectively contributing to intestinal inflammation through diverse mechanisms. Early detection of IBD is paramount
for arresting disease progression and underscoring the importance of prognostic testing and genetic screening, es-
pecially in cases with familial predispositions or very early onset IBD. Additionally, the use of certain IBD medications,
such as corticosteroids, azathioprine, and infliximab, may have implications for male fertility, necessitating a nu-
anced understanding of these potential effects for informed decision-making in IBD management. This comprehen-
sive understanding of the genetic landscape, functional implications, and diagnostic strategies is vital for advancing
personalized treatments and improving outcomes in individuals with IBD.

Conclusion. IBD is a complex gastrointestinal disorder influenced by a combination of genetic and environmental
factors. Genetic variants, including NOD2, ATG16L1, and IL23R, contribute to dysregulation of immune responses,
epithelial barrier function, and mucosal homeostasis. While progress has been made in understanding the genetic
landscape of IBD, ongoing research is needed to elucidate the functional consequences of these variants, identify
causal genes, and explore gene-environment interactions. This deeper understanding holds the potential for more
precise diagnostics and personalized treatments, ultimately improving outcomes in individuals living with IBD.
Keywords: genetics, knowledge gap, genetic predisposition
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FeHeTUKa BOocnanuTtesnbHbIX 3a00JieBaHUI KMLLEeYHUKa:
cOoBpéeMeéeHHbIe npeacTaeJsieHUsa u HanpaeJieHunsqa 6y,D,yLIJ,VIX nccnenoBaHum

M.K. Yanpgpa Cexap, P. Bupabatupan*
Jlabopatopusi UINTOreHEeTUKN U FeHOMUKM YesioBeka, Akaziemus uccnenoBaHuii u obpasoBaHus YeTttuHaaa, Kenambakkam,
Tamun-Hagy, NHans

Llenb: n3yyeHne reHeTU4eCckmnx OCHOB BOCMANUTENbHbIX 3aboneBaHuin kmwedHunka (B3K), yoenas ocoboe BHUMaA-
HUE KJIIOYEBbLIM FEHETUYECKMM BapmaHTam, Takmm kak NOD2, ATG16L1 n IL23R. 3apayeri o63opa 66110 chopmy-
JIMPOBAThb, Kak OAHHbIE reHeTnYeckne GakTopbl CNOCOOCTBYIOT HAPYLUEHUIO UMMYHHOW pPerynauuuv, ancyHKLMn
anuTenuanbHoro 6apbepa n romeocTasy cnma3ncTor obonoyku npm B3K.

OcHoBHble nonoxeHus. B3K, Bkiovawowme 60nes3Hb KpoHa v 93BEHHbIN KOAUT, GOPMUPYIOTCS MOL, CIOXHbBIM
BIINSAHNEM FEHETUYECKUX N SKONOrMYeckux pakTopoB, U PaCnpPOCTPAHEHHOCTb AAaHHOW rpynnbl NATONOrni pacTeT
BO BCEM MUpe. [eHeTn4yeckne nccnenoBaHmns BbiiBUIM OCHOBHbIE BapnaHTbl — NOD2, ATG16L1 n IL23R, — cBs3aH-
Hble ¢ B3K, BaunsoLwpme Ha KIloYEBbIE MYTU, Takne Kak aytodarus, CUrHann3aumsa MHTepenkuHoB 1 6opbba ¢ bakTe-
pusSMU. 3TU reHETUYECKME BAPUAHThI, IBASIOLLIMECS HEOTHLEMIIEMO YaCTbio 3Tnonorun B3K, nmetot pyHKUmoHanb-
HOE 3Ha4YeHme, NOCKObKY OHN HAPYLLAIDT UMMYHHYIO PEryNSLMIO, CTaBAT NO4, Yrpo3y LLeSIOCTHOCTb AMUTENNANTbHOIO
Oapbepa 1 HapyLlalT rOMeocTas CIM3NCTon 000N0YKN, B COBOKYMHOCTM CMOCOOCTBYS BOCMANEHNIO KULLEYHMKA
NOCPELCTBOM pPa3nnyHbIX MeXaHN3MOB. PaHHee BbigBneHne B3K nmeet nepBocTeneHHoe 3HayeHme o OCTaHOBKU
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nporpeccupoBaHuns 3abonesaHns N NoAYepkMBaeT BaXHOCTb NPOrHOCTUYECKOro TECTUPOBAHUS U FTEHETUYECKOrO
CKPUHWHIa, 0COBEHHO B Clly4Yasix CEMeHOW NpenpacnonoXeHHOCTU UK o4eHb paHHero Havana B3K. Kpome Toro,
NpYMeHeHMe HeKOTOpPbIX NpenapaToB ais neveHns B3K, Taknx kak KOPTUKOCTEPOUAbI, a3aTUOMNPUH U UHDANKCU-
Mab, MOXET MMETb MOCNeacTBUS O MYXKCKOM hepTUNbLHOCTU, YTO TpebyeT AeTaslbHOrO NOHUMAHUS 3TUX MOTEH-
umanbHbIX 3 dEKTOB AN NPUHATUS 060CHOBAHHBIX peLueHuii npu nedeHmnn B3K. Takoe BCeCTOPOHHEe NoHMMaHue
reHeTnyeckoro naHawadTta, yHKUMOHaNbHbLIX NOCNEeACTBUA U ANArHOCTUYECKMX CTpaTerni MMeeT peluatrollee
3Ha4YeHne ans pas3paboTky NepcoHaNnM3NPOBaHHbLIX METOLOB NeYEeHUs 1 YIy4YLleHUs pe3ysibTaToB evyeHuns nioaemn
¢ B3K. HecmoTpsa Ha JOCTUrHYThIM Nporpecc B NOHMMaHUK reHeTuyeckoro naHawadTta B3K, Heobxoanmbl ganb-
Helwure nccnenoBaHns ons BbISCHEHUS QYHKUMOHANbHbLIX NOCNEACTBUIA 3TUX BAPUAHTOB, BbISIBIEHNS MPUYNHHbIX
reHoOB N N3y4YeHNs B3anMoOeinCcTBNS FEHOB 1 OKPY>XXaloLLel cpenbl.

Sakno4yeHue. B3K — 310 rpynna CnoXHbIX Xenya04HO-KNLEYHbIX PACCTPONCTB, HAa KOTOPbIE OKa3biBaeT BANSHME
coyeTaHMe reHeTUYECKMX 1 9KOJIormyecknx pakTopoB. feHeTudeckmne BapmnaHThl, Bkatodas NOD2, ATG16L1 n IL23R,
CMoCcOBCTBYIOT HAPYLLEHMIO PErysiuMM UMMYHHBIX peakuuii, anuTennanbHoi 6apbepHoOn GYHKLUMA U romMeocTasa
CNM3ncTomn 060no4kn. ITo 6onee rMybokoe NoOHMMaHNEe OTKPbIBAET BO3MOXHOCTHY ANs 6onee TOYHOW AMarHOCTUKN
1 NepCcoHaNIN3MPOBaHHOIO JIEYEHUS, YTO B UTOre yydLlaeT pe3ynbTaTthl IeYeHNs NauneHToB, cTpagatowmx B3K.
KnioueBble cnoBa: reHeTuka, npoben B 3HaHUSX, FeHeTMYeckas npenpacnonoXeHHOCTb

BnarogapHocTu: aBTOpbl 6narogapaT AkageMunio nccrneaoBaHuii U 06pasoBaHus . YeHHan 3a noaaepXkky v no-

oLipeHune.

KOHNUKT nHTEepecoB: aBTOpPbLI 3as9BNSIOT 06 OTCYTCTBUM KOHGMINKTA NHTEPECOB.

Ana umtnpoBanusa: Yanapa Cekap IM.K., BupabatupaH P. [eHeTuka BocnanuTeNbHblX 3a001eBaHNi KMLWLEYHNKa: COBPEMEHHOE
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Introduction

A cluster of chronic inflammatory disorders
predominantly affecting the gastrointestinal tract
comprises inflammatory bowel disease (IBD) [1].
Crohn’s disease (CD) and ulcerative colitis (UC) are
the two primary subcategories of this comprehensive
classification. Although they share certain clinical
characteristics, these conditions display unique at-
tributes that are influenced by a complex interplay
of genetic and environmental factors [2]. As a sub-
type of IBD, Crohn’s disease exerts a broad-ranging
effect on the gastrointestinal tract, extending from
the mouth to the anus, and frequently involves deep
penetration into the intestinal wall. It manifests as
inflammation, ulcers, and the potential for complica-
tions such as strictures and fistulas [3]. Conversely,
ulcerative colitis primarily targets the colon and rec-
tum, marked by inflammation and ulcers in the colon
mucosal lining, resulting in symptoms such as diar-
rhea, rectal bleeding, and abdominal pain [4].

According to recent studies, the prevalence of
IBD is rapidly increasing worldwide, particularly in
Western countries and newly industrialized countries
in Africa, Asia, South America, and other regions.
For example, In Italy, the estimated prevalence of
IBD increased from 80.9 per 100,000 people in 1990
to 93.8 per 100,000 people in 2017 [5]. Globally,
IBD accounted for 3.32 million estimated cases in
1990 and 4.90 million cases in 2019, corresponding
to an increase of 47.45 % between 1990 and 2019
[6]. The age-standardized prevalence rate of IBD
in the most populous country, China, is 136.2 per
100,000 [7]. According to the European Federation
of Crohn’s and Ulcerative Colitis Associations
(EFCCA), 10 million people worldwide live with

IBD, although this number may be higher [8]. By
2030, it is predicted that over 7 million individuals
in Europe and the US will have IBD [9].

Numerous studies have explored the incidence
of IBD in India. A study conducted in Mumbai
discovered that the incidence density of IBD was
3/1000 in the initial 10 years, 3.3/1000 between
10—20 years, and 7,/1000 beyond 20 years, ultimate-
ly leading to an overall prevalence of 2.8 % [10].
In 2017, a different study documented a prevalence
rate of 42.8 UC patients per 100,000 individuals [11].
A more recent 2023 study indicated that the preva-
lence of IBD in India was 5.4 %, with 2.2 % of cases
being UC and 3.2 % being CD [12]. Additionally,
a review article published in 2022 highlighted that
IBD tends to be more prevalent among males com-
pared to females in India [13].

Genetics strongly influences IBD, with an estimat-
ed heritability of 60—70 % [14]. Genetic predisposi-
tion is a significant factor, and numerous genes have
been identified as being associated with IBD. These
genes participate in various immune-related path-
ways, including the regulation of inflammation and
maintenance of gut barrier function [15]. Although
over 200 genes have been linked to IBD, their pre-
cise roles in the disease mechanism remain incom-
pletely understood [16]. A critical genetic element in
IBD is the NOD?2 gene, which plays a crucial role in
immune response regulation and is linked to height-
ened susceptibility to CD and UC [17]. Another im-
portant genetic element is the ATG16L1 gene, which
encodes a protein essential for autophagy that elimi-
nates damaged cells and is linked to a higher risk of
developing Crohn’s disease [18]. Despite advances
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in Genome-wide Association Studies (GWAS), IBD
remains a complex genetic disorder characterized by
the involvement of numerous genes and intricate
gene-environment interactions [19]. It is essential to
recognize that while genetics play a substantial role
in determining susceptibility to IBD, environmental
factors such as dietary choices, smoking habits, mi-
crobial exposure, and psychological stress also play
pivotal roles in its initiation and progression [20].
This review will delve deeper into the genetic under-
pinnings of IBD and explore the latest findings and
their implications for our understanding of disease
mechanisms, diagnosis, and potential therapeutic in-
terventions.

Genetic variants associated with IBD

Research into the genetic variations linked to IBD
has enhanced our understanding of the underlying
mechanisms of the disease. These genetic variations
have been detected in individuals with IBD and are
associated with autophagy, signaling pathways in-
volving interleukin-23 and interleukin-10, impaired
bacterial management, innate and adaptive immune
responses, microbial recognition, and bacterial wall
sensing [21]. The genetic variations associated with
IBD, encompassing frequently and infrequently oc-
curring variants, are well documented. Some widely
recognized genetic variations in IBD involve genes

responsible for encoding IL23R, ATG16L1, and
NOD?2 [22], as shown in the Figure.

The prevalence of these variants varies among
populations but is typically limited. For instance,
NOD? variants are found in approximately 5 % of
individuals of European descent with IBD and are
associated with an elevated risk of developing CD
[23]. In individuals with IBD, IL23R variants are
present and are linked to a protective effect against
CD and UC [24]. ATG16L1 variants, found in ap-
proximately 5—10 % of individuals with IBD, are
associated with an elevated likelihood of developing
CD [25].

In addition to these common variants, several rare
genetic variants have also been implicated in IBD.
Research into rare variants of IBD faces limitations
owing to the expensive and intricate nature of sequenc-
ing. Nevertheless, a few studies have indicated a con-
nection between uncommon variants in genes, such as
NCF4, XIAP, CYBB, and IBD, implying that these
variants might exert a more substantial influence than
common variants [26]. Uncommon 1110 receptor gene
(IL10R) variants that disrupt its signaling pathway
give rise to a condition known as very early onset IBD,
which typically emerges in the initial months of life
and frequently presents as severe [27].

IBD exhibits a polygenic nature, signifying
that the condition is affected by numerous genetic
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variations spread across various genes, with each of
these variants having a limited individual impact on
the risk of developing the disease. IBD does not re-
sult from a single gene mutation or a small group
of prominent genetic factors. Instead, they emerge
from the cumulative impact of numerous genetic
variations dispersed throughout the genome. These
variations can influence diverse aspects of the in-
flammatory response, immune system, and intestinal
barrier function [28]. The genetic framework of IBD
is complex. Although specific genes, such as NOD?2,
ATG16L1, and IL23R, have been recognized as risk
factors, the collective influence of all identified ge-
netic variants explains only a fraction of the overall
disease susceptibility [29] (Table).

NOD?2 (Nucleotide-binding oligomerization

domain 2)

NOD? plays a central role in the pathophysiology
of IBD, especially in CD. It is a vital component of
the innate immune system and serves as the primary
safeguard against pathogens. NOD? is primarily ex-
pressed in specialized immune cells, including macro-
phages, monocytes, and Paneth cells, in the small in-
testine [30]. NOD2 operates as a pattern recognition
receptor, capable of identifying specific elements
within bacterial cell walls, particularly a molecule
called muramyl dipeptide (MDP). Upon detection
of MDP, NOD?2 triggers a signaling cascade, trig-
gering a sequence of events that activate the nuclear
factor-kappa B (NF-«xB) and mitogen-activated pro-
tein kinase (MAPK) pathways [31]. These pathways
play a central role in governing the immune response
and triggering the generation of pro-inflammatory
cytokines, such as interleukin-1p (IL-1B) and tumor

Table. Genetic variants associated with IBD

necrosis factor-alpha (TNF-a), both of which are es-
sential mediators of inflammation and immune reac-
tions [32]. In CD, mutations in NOD2 are linked
to distinct clinical features, which include inflam-
mation primarily targeting the ileum (the terminal
portion of the small intestine) and the formation of
strictures or narrowing of the intestine. In addition,
individuals with NODZ2 mutations are more likely
to require surgical intervention [33]. Furthermore,
NOD? significantly contributes to the maintenance
of intestinal barrier integrity. NOD2 malfunction
can lead to increased intestinal permeability, allow-
ing the passage of bacteria and antigens into the mu-
cosa, subsequently triggering inflammation [34].

ATG16L1 (Autophagy-related 16-like 1)

ATG16L1 is paramount in the progression of IBD,
particularly CD. This gene is vital in autophagy and
is indispensable for preserving intestinal equilibrium
and controlling immune responses [35]. Autophagy is
a cellular mechanism responsible for the breakdown
and recycling of cellular components including im-
paired organelles and proteins. It maintains cellular
equilibrium and eliminates intracellular pathogens
including bacteria and viruses. The ATG16L1 gene
encodes a protein known as ATG16L1 (Autophagy-
related 16-like 1), which is a component of a protein
complex crucial for forming autophagosomes and
double-membrane structures responsible for engulfing
and isolating cellular components for eventual deg-
radation. Within the intestinal context, ATG16L1 is
significantly expressed in gut epithelial cells, com-
prising the inner lining of the gastrointestinal tract.
These cells function as protective barriers, separating
luminal contents, including microorganisms, from

Ta6auua. TeHernyeckue BapuaHThl, cBsi3aHHble ¢ B3K

Gene / I'en Function / @ynuxuua Association with IBD / Accouuauus ¢ B3K
Protective effect against Crohn’s disease
1L23R Encodes the interleukin-23 receptor and ulcerative colitis
Kodupyem peyenmop unmepaeixuna-23 Sawumnoii sppexm npomue 60ae3nu Kpona
U SI36€HH020 KOAUMA
ATGA6L1 Involved in autophagy Increased risk of Crohn’s disease
Yuacmeyem 6 aymoghazuu Iosviwennvii puck 6one3nu Kpona
Encodes a protein involved in bacterial
NOD?2 recognition Increased risk of Crohn’s disease
Koodupyem 6enox, yuacmeyrowui Hogviwennvii puck 6ore3nu Kpona
6 OAKMePUANLHOM PACNO3HABAHUU
Encodes a protein involved in NADPH
NCF4 oxidase activity Rare variants associated with IBD
Koodupyem 6enox, yuacmeyowui Peoxue eapuanmol, ceéssannvie ¢ B3K
6 axmusenocmu HAZJDH-oxcudaswvl
XIAP Egg%dese;pggflg? m;;cl;;;d ;On 2);[;‘(0515 Rare variants associated with IBD
PY Y yrou Peoxue sapuanmul, céssannvie ¢ B3K
anonmose
CYBB Encodes the cytochrome b-245 beta chain Rare variants associated with IBD
Kodupyem 6ema-yenv yumoxpoma b-245 Pedxue sapuanmol, ceasannvie ¢ B3K
Encodes the interleukin-10 receptor alpha chain | Rare variants associated with very early-onset IBD
IL10RA Kodupyem anveha-uenv peuenmopa Peodxue eapuanmol, c6s3annvle ¢ 04eHb PAHHUM
unmepaetkuna-10 nauaiom B3K
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the underlying tissues [36]. ATG16L1 plays a crit-
ical role in maintaining intestinal wall integrity. It
regulates the renewal of epithelial cells and reduces
excessive inflammation by eliminating intracellular
pathogens. When ATG76L 1 malfunctions, it can lead
to barrier impairment, allowing microorganisms and
antigens to penetrate intestinal mucosa. ATG/16L1-
mediated autophagy has immunomodulatory effects.
It regulates the release of cytokines and chemokines,
thereby influencing the immune response to patho-
gens and antigens in the gut. Dysregulation of auto-
phagy can result in irregular immune activation [37].
The identified risk alleles of ATG16L1 are associated
with changes in the functionality of the ATG16L1
protein. These changes can impair autophagy, espe-
cially in the presence of bacterial pathogens. This
malfunction contributes to the initiation of CD by
allowing the persistence of intracellular bacteria and
promoting inflammation. [38]. Impaired ATG16L1
function can also disrupt the gut microbiome com-
position. Dysbiosis, which is characterized by an im-
balance in the microbial community, is linked to CD
and can exacerbate inflammation.

IL23R (Interleukin 23 receptor)

IL23R serves as a receptor for the cytokine in-
terleukin-23 (IL-23), which is a central regulator
of the immune system. IL-23 plays a pivotal role
in stimulating and functionally activating T help-
er 17 (Th17) cells, a specific subgroup of CD4*
T cells recognized for their capacity to generate
pro-inflammatory cytokines such as interleukin-17
(IL-17) and interleukin-22 (IL-22) [39]. Following
activation by IL-23, Th17 cells release pro-inflam-
matory cytokines such as IL-17 and IL-22. These
cytokines attract immune cells to areas of inflam-
mation, induce the production of inflammatory
substances, and initiate tissue damage [40]. With
the assistance of cytokines derived from Th17 cells,
IL-23 undermines the integrity of the intestinal ep-
ithelial barrier. This breach permits the entry of
luminal contents such as bacteria and microbial
products into the underlying mucosa, thus wors-
ening inflammation. Through Th17-derived cyto-
kines, IL-23 can weaken the structural integrity of
the intestinal epithelial barrier, promoting the in-
filtration of luminal contents and intensifying the
inflammatory reaction [41]. The signaling path-
way of IL-23 can influence the composition of the
gut microbiome. Disruption of IL-23 signaling can
lead to changes in the microbial population, pro-
moting the proliferation of specific bacteria that
can potentially worsen inflammation in individu-
als with IBD [42]. In individuals with IBD, the
immune response involving IL-23 and Th17 cells is
chronic and dysregulated. This persistent inflam-
mation damages the intestinal mucosa, leading to
symptoms, such as abdominal pain, diarrhea, and
ulcerations [43]. Furthermore, genetic variations,
including those within the IL23R gene, can affect

an individual’s responsiveness to IL-23 signaling.
Protective variants of IL23R are associated with
a reduced risk of IBD, potentially by dampening
Th17 responses and pro-inflammatory cytokine
production [44].

Functional implications of genetic variants

Genetic variants that have been identified can
play a functional role in intestinal inflammation
through diverse mechanisms. Notably, a signifi-
cant portion of the causative variants linked to
IBD have been observed to affect gene expression
rather than actual gene function [45]. An in-depth
analysis of how host genetic diversity affects intes-
tinal gene expression in IBD revealed 1854 inflam-
mation-associated cis-expression quantitative trait
loci (eQTLs) involving 190 unique eGenes. This
indicates that genetic variations can affect the ex-
pression of genes associated with intestinal inflam-
mation, potentially playing a role in the initiation
and progression of the disease [46]. This suggests
that genetic variations can influence the expres-
sion of genes associated with intestinal inflam-
mation, potentially contributing to the initia-
tion and progression of the disease. Furthermore,
gene-variant enrichment scores have been em-
ployed to assess the burden of variants in IBD
and statistically distinguish between CD and UC
phenotypes [47]. These scores provide a genetic
framework for understanding the distinctions be-
tween the primary subtypes of IBD and can help
identify the functional roles of specific genetic
variations in intestinal inflammation. IBD is a
multifaceted condition influenced by numerous
factors, including genetic and nongenetic risk
elements. The functional impact of recognized
genetic variations on intestinal inflammation may
be affected by their interaction with non-genetic
factors such as environmental triggers or an indi-
vidual’s microbiome [48]. Genetic variants linked
to IBD influence immune dysregulation, epithelial
barrier function, and mucosal homeostasis.

Immune dysregulation

IBD tolerance breakdown occurs when the im-
mune system loses its ability to distinguish between
beneficial commensal gut microbes and potentially
harmful pathogens. Specific genetic variants can
disrupt this tolerance breakdown, as observed in
individuals with CD who carry mutations in the
NOD?2 gene [49]. When the immune system fails
to tolerate commensal microbes effectively, it may
mistakenly trigger immune responses against these
microbes, resulting in persistent inflammation of
the intestinal mucosa [50]. This constant inflam-
mation results in tissue damage, compromises the
integrity of the intestinal barrier, and causes IBD
symptoms. Additionally, loss of tolerance often re-
sults in an imbalance in immune responses, marked
by heightened pro-inflammatory reactions and
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weakened regulatory mechanisms, further fuelling
the cycle of chronic inflammation in IBD.

Epithelial barrier function

Microbial interactions represent a critical di-
mension of how genetic variants can affect epithe-
lial barrier function. When genetic variations result
in alterations to the makeup of the gut microbi-
ome, it can give rise to a condition called dysbi-
osis. Dysbiosis involves uneven distribution within
the gut microbial community [51]. Dysbiosis, which
is influenced by genetic factors, can initiate gut in-
flammation. Inflammation can negatively impact the
integrity and performance of the mucosal barrier.
Inflammatory mechanisms can undermine the capac-
ity of the barrier to efficiently maintain separation
between luminal contents, including microbes, and
the underlying mucosal tissue [52]. Therefore, ge-
netic variants that influence the gut microbiome can
indirectly contribute to the disruption of the epithe-
lial barrier function, creating a complex interplay
between genetic factors, microbial interactions, and
mucosal health in conditions such as IBD. The ge-
netic and transcriptomic bases of intestinal epithelial
barrier dysfunction in IBD have been investigated
in some studies. This study identified specific single
nucleotide polymorphisms associated with intestinal
barrier dysfunction, with PTGER4 being implicated
in CD and HNF4A in UC [53].

Mucosal homeostasis

Certain genetic variations associated with IBD
can affect critical genes involved in the production
and regulation of inflammatory mediators. These
variants may alter the function or expression of the
enzymes and receptors responsible for the synthesis or
response to these mediators [15]. When individuals
with these genetic variants encounter triggers such
as environmental factors or microbial stimuli, their
immune cells may respond by producing inflammato-
ry mediators in an uncontrolled or excessive manner.
This dysregulated production directly results from
genetic alterations [54]. Overproduction of prosta-
glandins and leukotrienes can disrupt the delicate
balance of mucosal homeostasis. These inflammatory
mediators can initiate and perpetuate inflammation
within the gut, leading to tissue damage and functional
impairment of the intestinal barrier [55]. Continuous
and uncontrolled inflammation that arises due to the
disrupted production of inflammatory mediators can
contribute to the initiation and progression of IBD.
This enduring inflammation is characteristic of IBD
and is linked to symptoms such as abdominal pain, di-
arrhea, and mucosal ulcerations [3].

Early detection

Early detection of IBD is crucial for preventing
disease progression in specific patients [56]. Since
there is no definitive test to conclusively con-
firm the existence of IBD, the diagnosis relies on

a combination of various tests [57]. Currently, re-
searchers are investigating the biological substances
present in an individual’s blood, tissues, or other
bodily fluids to determine whether they can be em-
ployed to forecast the advancement of IBD in con-
junction with individual factors such as diagnosis,
age, and disease location. These investigations are
referred to as prognostic testing [58]. The initial di-
agnostic steps often involve conducting laboratory
tests on the blood and stool samples. Although a
blood test alone cannot provide definitive confirma-
tion of IBD, it eliminates other conditions that may
manifest similar symptoms. Typically, a small blood
sample is collected to assess indications of anemia
or signs of infection caused by bacteria or viruses.
Additionally, stool studies may be conducted to de-
tect signs of inflammation or infection [59]. Imaging
examinations of the gastrointestinal tract identify
inflammation, ulcers, and other indications of IBD.
Such assessments can include X-rays, CT scans, MRI
scans, and capsule endoscopy [60]. Some specific ge-
netic mutations for early diagnosis in patients with a
family history of IBD by the significance of genetic
testing, particularly in cases of very early onset IBD,
to identify monogenic etiologies and underlying ge-
netic susceptibilities [61]. Next-generation sequenc-
ing has been highlighted as a valuable tool for the
genetic diagnosis of IBD, particularly in cases with
a strong suspicion of a particular underlying genetic
etiology [62]. The diagnostic approach for investi-
gating monogenic causes of IBD-like intestinal in-
flammation is largely based on restricted functional
screening, and functional testing is considered valu-
able, especially when there is a strong suspicion of a
specific underlying genetic etiology [63].

Knowledge gaps and future directions

Despite substantial advancements in the under-
standing of the genetic and environmental elements
involved in IBD, several areas of uncertainty still re-
quire additional research efforts to fill these knowl-
edge gaps. Although more than 240 genetic risk loci
associated with IBD have been identified, our un-
derstanding of their role in disease development in
affected tissues remains limited [46]. Hence, it is
imperative to conduct further research to uncover
the functional implications of these genetic variants
in intestinal inflammation and their interplay with
nongenetic risk factors. Moreover, Genome-Wide
Association Studies (GWAS) have identified more
than 200 genomic regions associated with IBD; their
ability to accurately pinpoint causal genes, their
variations, and their functional consequences has
been somewhat limited [64]. So, it is important to
engage in additional research to pinpoint the precise
genes and variants responsible for playing a role in
intestinal inflammation and to acquire a deeper un-
derstanding of the mechanisms at their core. Recent
studies have broadened our knowledge by revealing
a growing spectrum of human monogenic diseases
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that exhibit symptoms similar to intestinal inflam-
mation observed in IBD [65]. However, additional
research is required to identify the genetic irregu-
larities responsible for these monogenic diseases and
understand their fundamental mechanisms. Although
current therapies for IBD can yield positive out-
comes, they often have significant side effects and
do not provide favorable results for all patients [66].
Therefore, it is crucial to conduct further research
to create more targeted treatments that consider the
unique environmental factors and genetics involved
in intestinal inflammation.

The potential roles of non-coding genetic varia-
tions, gene-environment interactions, and gene-gene
interactions in influencing susceptibility to IBD are
subjects of investigation. GWAS have detected more
than 200 genomic regions linked to IBD, and most
of these regions are connected with DNA regulatory
elements rather than protein-coding genes. This im-
plies that non-coding genetic variants may substan-
tially affect susceptibility to IBD. Recent studies
have demonstrated that individual non-coding vari-
ants associated with IBD can influence DNA regula-
tory functions, potentially opening new therapeutic
avenues to modulate transcription factor binding and
enhancer activity [67]. IBD is a multifaceted condi-
tion characterized by numerous genetic and non-ge-
netic risk factors that contribute to its development
[17]. Although the exact mechanisms are not yet en-
tirely understood, it is possible that gene-gene inter-
actions could have an impact on IBD susceptibility.
A recent study identified 63 out of 200 IBD risk
loci as having enrichment in multigenic regulatory
modules that include potential causative genes [68].
These findings indicate that gene-gene interactions
might play a role in IBD susceptibility by poten-
tially influencing the expression of multiple genes.
Environmental factors, including diet, lifestyle, and
microbiome, can also play a part in influence suscep-
tibility to IBD [69]. The interplay between genes
and the environment may contribute to IBD suscep-
tibility by influencing gene expression during intes-
tinal inflammation.

In individuals with a genetic predisposition, IBD
is a complex condition stemming from a continuous
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BHepnpeHve LMppPOBbIX TEXHONOIMIA B NPOLLECC 0OYyYEHUS CTYAEHTOB MEANUMHCKMX BY30B SIBASIETCSA HOBOW napa-
OUrMO MeAMLIMHCKOro 06pa3oBaHus, Tak Kak BbICOKME KpUTEPUU, NPEeabsBASEMbIE K OLEHKE Ka4yecTBa NOAroToB-
K1 Bpaya, TPebyloT NCNONb30BaHMNS COBPEMEHHbBIX TEXHOMOMMI B NPEnoaaBaHnn GyHAAMEHTaNbHbIX AVCLMIMINH,
1 B YaCTHOCTM aHaTomMuun. bnarogapsi CMMyNSLMOHHBIM TEXHUKAM CO3[4al0TCS YCNOBUS MOLENNPOBAHUS U UHTErpa-
LMKM 0byyaloLLLEerocs B yCiI0Bus, NPUGIMXEHHbIE K PeasibHbIM, YTO MOBbLILLAET UHTEPEC U BOBIEYEHHOCTb CTYAEHTOB
B 06pasoBaTenbHbIN NPOLECC, U, KAk C/IEACTBUE, BbISIBNSETCS CYObEKTUBHOE YIyHLLIEHME NPOLECCA YCBOEHUS Ma-
Tepuana. Knaccuyeckoe obpa3oBaHMe Ha aHaTOMUYECKOM MaTepuase He MOXET MOSIHOCTbIO 06ecneynTb Macco-
BOe 00y4Y€eHME CTYAEHTOB, Tak Kak GUONOrMYECKNin MaTepman He NOAJEXUT BOCCTAHOBNIEHMIO U BbICTPO NoBpexaa-
€TCSl — 9TUX HEAOCTATKOB NULLEHBI LUPPOBLIE TPEXMEPHBLIE MOAENMN.

Llenb nccnepoBaHus: oUeHNTb 3PPEKTUBHOCTb LMPPOBON AMccekumMn B 06pa3oBaTesibHOM TPaekTopuKn rno Kam-
HWYECKOW aHATOMUM C UCMOJIb30BAHNEM MHTEPAKTMBHbBIX aHAaTOMUYECKMX CTOJSIOB U NMOTPEBHOCTL 06YyYaloLmMXCS
B aKTVBHOM MPUMEHEHNN YKa3aHHbIX MOCOOUIA.

MaTtepuanbi n metoabl. bbinv chopmMmpoBaHbl 4 rpynnbl CTYAEHTOB: 3 FPyNMbl U3y4any MaTepuan Ha pasnnyHbiX
aHaToOMMYeckux ctonax, 1-a rpynna — no knaccuyeckon metoauke. ns KOHTPons apPekTMBHOCTU y4eOHOro Npo-
Lecca nepepn Havyanom 0Oy4eHUs1 BO BCEX rpynnax NpoBeAeHO BXOLHOE TECTUPOBAHME. 10 OKOHYAHUW 3aHATUIA
Nno OTAESNbHbIM TEMaM YYaCTHUKM BbINOJIHANN BbIXOOHOE TECTUPOBAHME, @ TAKXE aHKETUPOBAHNE.

Pe3ynbraTbl. AHaNM3 pe3ynbLTaToB 00y4YEHUS CBMAETENBLCTBYET O 3HAYMMO BONbLIEM YCBOEHMM MaTepuana B rpyn-
nax, rae BO BPEMS 3aHATUIA MCNOJIb30BaNINCh TPEXMEPHbIE aHATOMUYECKNE KOMIJIEKCHI. BbiIIBNeHO cybbeKTMBHOE
yNyydLLEeHNe NpoLecca YCBOEHMS 3HaAHWIN cpeam obyyaloLmMxcs 3a cHeT 6obLUel BOBNEYEHHOCTN B 0Opa3oBaTesb-
HbIli MPOLLECC M NOBbLILLEHNS MHTEPECA K MIHHOBALMOHHBIM METOAMKAM NPOBEAEHUS 3AHATUNA.

3akntoueHue. Pe3ynbtatel 06y4eHUs OyayT U3y4aTbCsl B AUHAMUWKE, YTO NO3BOJIMT BbISSBUTb Pa3Nyns B KQYECTBE
dopMunpoBaHus 0bLLEenpodeccnoHasibHbIX U NPOMECCUOHANbHBIX KOMMETEHLMIA U NOCYXXWUT OCHOBOW ON1s1 MPUHS-
TUS PELLEHNSI O MOBCEMECTHOM PYTUHHOM NPUMEHEHNN aHATOMNYECKMX CTONOB B 06pa3oBaTesibHOM NPaKTUKE.
KniouyeBbie cnoBa: MeANUMHCKOE 0Oy4eHne, LMDPOBLIE TEXHONOMMN, TDEXMEPHAA aHATOMMS, TDEXMEPHOE BUPTY-
aJIbHOE MOZLENNPOBAHNE, MHTEPAKTMBHbBIE aHATOMUYECKNE CTONbI, Bronornyecknin matepman, 3D-MmoaenvpoBaHme,
KOHTPOJIb 3HAHUN

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

Ansa untupoBanus: KawTaHoB A.[l., Cteuuk E.O., AbiabiknH C.C., KbiTbko O.B., TpyHuH E.M., AnewkunHa O.10., JlaBpeHTbeBa A.H.,
AHppeeBa A.H., Anekceea [1.C., MypatoBa A.A., XapuHa A.tO., TatapkuH B.B., Cokonoa A.C., ®unatos B.H., Camoposa N.J1.,
MakeeBa E.A., MekenbanHa E.C., KanutoHoBa M.1O., Bukbaesa T.C., MNonkoeosa N.A., Bonens B.A., JinteuHosa T.M., AyaHuk E.H.,
Kupeesa H.B., ViBawkunH K.B., BacunbeB t0.J1. NHHOBaUMM MeAMUMHCKOro 06pa3oBaHus B XMPYPru XenyaoyHO-KULLIEYHOro
TpakTa C MCNoJIb30BaHMEM UHTEPAKTUBHbIX aHATOMUYECKMX CTONIOB. POCCUINCKUIA XypHaN racTpO3HTEPONOrMK, renaTonormm, Ko-
nonpoktonorun. 2024. https://doi.org/10.22416/1382-4376-2024-1348-3547-1
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The introduction of digital technologies into the learning process for medical university students represents a new
paradigm in medical education since high level of criteria for assessing the quality of learning of a medical student re-
quire the application of modern technologies in training fundamental disciplines and, in particular, anatomy. Thanks
to virtual technologies, conditions are created for modeling and integrating the student into conditions close to real

ones, which increases the interest and involvement of students in the educational process and, as a result, a subjec-
tive improvement in the process of assimilation of the material. Traditional education based on dissection materials

cannot fully provide for the massive training of students, as biological materials cannot be restored or preserved and

are quickly damaged. 3D models are devoid of these limitations.

Aim: to evaluate the effectiveness of digital dissection in the educational trajectory of clinical anatomy using interac-
tive anatomical tables and the need of students for the active use of these aids.

Materials and methods. Four groups of students were formed: three groups were studying the material using var-
ious anatomical tables and one group used the traditional method. To control the effectiveness of the educational

process, before the start of training, entrance testing was conducted in all groups. At the end of classes on individual

topics, participants completed exit testing, as well as a questionnaire.

Results. The analysis of learning outcomes shows a significantly higher level of absorption of the material among

students in groups where 3D anatomical models were used during classes. This indicates that students’ subjective

experience of the learning process has improved due to their increased involvement in the class and their interest

in innovative teaching methods.

Conclusion. We plan to study learning outcomes in more detail to identify any differences in the formation of general

and professional competencies among students. This information will help us make informed decisions about the

widespread use of anatomical models in educational practice.

Keywords: medical education, bio digital, virtual anatomy, 3D virtual modeling, virtual dissection tables, biological

dissection material, 3D modeling, knowledge control
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BBeaenue

[ToBcemectHoe  BHeapeHue MHQPPOBBIX  TEXHO-
Joruii B mpollecc OOyYeHHS CTYJIEHTOB MeIUIH-
CKUX BY30B 1O (yHIAMEHTAJIBHBIM JAUCIUILIMHAM,
takuM Kak <«HopmanbpHas aHatoMus —4YesoBeKa»
n «Tonorpaduyeckass aHATOMHS ¥ ONEPATHBHAS XH-
PYPrusi», SIBJISETCS OJHUM U3 OTBETOB TE€M BBI3ZOBAM
mndpoBoil Tpancdopmay, KOTOpas CTPEMUTENb-
HO Hayajach B mocjequue 1aTb Jer. Cpexu iieseit
MOJKHO BBIJIEJTUTh TIOBBIIIEHHE KauecTBa (HOPMHPO-
BaHUsI MPOQECCUOHANBHBIX HABBIKOB M KOMIIETEHITHI
6yAYIINX CHENNATNCTOB 3[PaBOOXPAHEHHS, a TaKyKe
paHHee TIOTpy’kKeHHe B TMQPOBYI cpexy, oOIlepa-
U B KOTOPOIl CETOJHS SIBJSIOTCS YacThio PaGOThI

COTPYZHUKOB 3/IPABOOXPAHEHNS] PA3JIUYHOTO YPOBHS
[1, 2]. Muoroo6pasue pa3iuYHBIX WHTEPAKTHBHBIX
MpOrpaMM TI03BOJISIET YCIIENIHO WHTETPUPOBATH WX
B oOpasoBareyibhbiii mipoitecc. OtaenbHbie METOUKHI
MPETO/IaBaHNsl AHATOMUU C UCHOJIb30BAHUEM TEXHO-
JIOTUI JIOMOJIHEHHON PEaJIbHOCTH WJIM TPEXMEPHOTrO
BUPTYaJbHOTO  MOJEJUPOBAHUS  MOJYYHJIH  IHPO-
KOe pacrnpocTpaHeHue B TaKuX OOGJIACTSIX MEUI[UHBI,
Kak, cromarosiorus [3, 4], ueiipoxupyprus [3], se-
ye6HOe neno u jpyrue. OOUEeMUpOBOl TpeHn pas-
BUTUS TEXHOJIOTHIl MEIUIIMHCKOTO 006pPa30BaHU
MakcuMasibHas 1udpoBusaims, oco6eHHO B 06JaCTH
anaromuu [6]. Knaccuueckoe ob6paszoBanue Ha aHATO-
MuueckoM Martepuaie (Kak He(pMKCHPOBAHHOM, Tak
1 GUKCHPOBAHHOM, BKJIIOYAs MaTepPHAJIbl AUCCEKIIN)
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He MOJKeT IOJHOCTBIO 06eCIIeYuTh MaccoBOe 06yueHne
CTYZIEHTOB, TaK KaK OMOJOTHYECKWI MaTepuas He MOJI-
JIEKUT BOCCTAHOBJIEHWIO U OBICTPO TOBPEXKIAETCS —
3TUX HEJOCTATKOB JIWIIEHBI ITU(POBbIE TpeXMepHbIE
Mozenn [7].

OJHAKO OYEBUIHO, UTO «30JIOTOW CTAHAAPT> B KJIH-
HIYECKOIl aHATOMUM — JUCCEKIUs, He JOJIKEeH IO[-
JIeKaTh 3aMeHe WM TOJMeHe BUPTYaJbHOH W JIOMOJ-
HEHHOUl peajbHOCTbI0. TaKTHIbHAS TAMATH JAUCCEKIINH
¥ VHIVBUIYATbHOCTD YEJOBEYECKOTO Tema HAT (PyH-
JAMEHT, HeOOXOAMMBIN [T PAasBUTHS KJINHUYECKUX
HaBbIKOB. Tem He Menee, no Muenuto S.K. Ghosh,
HpenapupoBaHue caMo 1o ce6e He MOXKET OGeCIevnTb
€IMHOOOPA3HbI OMBIT OGYYEeHNs, OHO JIOJKHO OBITD J10-
HOJTHEHO [[PYTHMH WHHOBAIIMOHHBIMEU METOJaMU 0Gyde-
HUs B Oyaytieii Mojiest o6ydennst anatomun [8]. Y poxku,
KOTOpPbIe MBI IIPOJOJIKAEM TIOJIYyYaTh U3 OIbITA JUCTAH-
1mmoHHOr0 00y4yeHus nepuoga COVID-19, mokasbiBaoT
ajianranuio  o6ydJaromuxcsl K oHyaiiH-o6ydyenmio. Tak,
no gauHbiM J. Khan et al., 6osee mosioBuHbI yyacTHH-
KOB HICCJIEZIOBAHMSI COOOIIUIN, YTO OHU XOPOIIO Q/IAIITH-
POBAJHCH K cpejie TUCTAHIMOHHOTO OOYYeHUs, OTHAKO
camoii 60JibI0I MPOGJIEMON, ¢ KOTOPOWl OHU CTOJIKHY-
JINCH, OBLIO YYBCTBO AENPUBAINU WM3-32 OTCYTCTBUS
MPaKTUIeCKOTo o6yueHuss u auccekmun [9—11].

TakuM 06pa3zoM, MbI MOKEM CEJATh TIPEATIOTI0Ke-
Hue 06 3QPEeKTUBHOCTU MOAYJbHOTO TIOAX0Ja K Ipe-
MOJIABAHUI0 KIMHUYECKON AaHATOMWUM, T/le JTUCCEKITUS
u pa6ora Ha AaHATOMUYECKOM Marepuase SBJSIOTCS
3aBEPIIAIOIIUM ITATIOM, a WHTEPAKTUBHBIE CUCTEMbBI —
IIPOMEKYTOYHBIM WM KaiuGpoBOYHBIM. B ycioBusix
JnedunuTa TPYNOB B psijie CTpaH MpuMeHeHme 1nudpo-
BOIT IMCCEKIINU MOYKET CTATh MOJIE3HBIM JIOTOTHEHIEM
K 00pa3oBaTeJbHOMY MpOIleccy, HAYYHOMY TJIAHUPO-
BaHUIO U KJINHIYECKOMY pa3bopy. MoaepHusamus Me-
JIUTTITHCKOTO OOPA30BAHUS COOTBETCTBYET COIIMATBHO-
MY Pa3BHUTHUIO M PACIIPOCTPAHEHUIO METOAUK O6yUEHUS
B urpoBoit dopme [12—14]. AHanmmu3 nauteparypsl 1MO-
KasaJl, 4TO HOBBIH MOAXOJ K M3YYEHHIO Tomorpadude-
CKOIl aHaTOMUW B BUJe TPUMEHEHHS B 00pa3oBaTeJb-
HOM IIPOIleCCe CIEeNUATU3NPOBAHHBIX aHATOMIYECKIX
CTOJIOB, KOTOPDBIE [AIOT BO3MOXKHOCTb BOCIPHHUMATDH
CTpOEHME TeJa 4YeJOBEKA B TpeX H3MepeHHsX, CHUCTe-
MATH3UPYIOT, 0000IIAeT TMOJyYeHHYI WHMOOPMAIIUIO
1 06BEKTUBHO OIEHUBAET 3HAHUS CTYJEHTOB, TEM ca-
MBIM CTIOCOOCTBYSI (POPMUPOBAHUIO KOMIIETEHITHI 006-
yuatomuxcs [15—17].

CerofiHs OYEBU/HO, YTO TMOAXOJ K OOPa30BAHUIO
B MeJMIIMHCKOU cdepe 3HAYUTENBHO U3MEHWICS, TIPU-
YeM Ha BCeX YPOBHSX — OT MJIQ/INIETO CECTPUHCKO-
ro o6pa3oBaHus A0 BBICHIMX yueGHBbIX 3aBepennii [18,
19]. BwiBombl, clesaHHbIE BO BpeMs MaHJEeMUU, Jie-
MOHCTPHPYIOT TMOKOCTb MHTEPAKTUBHBIX TEXHOJIOTHUII,
KOTOpBbIE XOTS U He 3aMEHSIOT <«30JI0TOW CTaHIapT»
IpernapupoBaHusi B AHATOMHYECKOM 06Pa30BaHUM,
HO TApMOHUYHO ero gonoiHsaoT [15, 20]. B ycroBusix
MEHSIONIET0CST PHIHKA M AKI[EHTa Ha CAMOCTOSITEIbHbIE
pa3paboTku B o6jacTu IMUMPOBLIX TEXHOJOTUN poc-
CHIICKUM TIOJTb30BATEJSIM CTAJU JOCTYIIHBI OTeYeCTBEH-
Hble WHTEPAKTUBHbBIE AaHATOMUYECKUE CTOJIBI, KOTOPHIE

aKTHBHO BHeJPAIOTCS B cucreMy oGpasoBanus. Panee
MBI CPAaBHWJIN TeXHWYECKWE W MPAKTHYECKIEe BO3MOXK-
HOCTU yCTPOHCTB «AHatomorpad» u «llupoross, mo-
JIy9WB [IOCTOBEPHBbIE [aHHbBIE, KOTOPbIE MO3BOJIIN
HaM CIUIAaHUPOBATb CPaBHUTEJbHOE HCCJIel0BaHUe POC-
CUICKUX WHTEPAKTHUBHBIX aHATOMUYECKUX YCTPOKCTB,
YUUTBIBAsI BBICOKHME TPEOGOBAHUSI K KAUECTBY MeEIUIIIH-
cKoro o6pasoBanust [6].

Iless wuccaegoBanus: omeHuTb 3PHEKTUBHOCTD
1UdPOBOI JUCCEKIUU B 0O6pPa30BaTETHHON TPAEKTO-
pUH TI0 KJNHUYECKOH aHATOMHU C WCIOJb30BaHUEM
MHTEPAKTUBHBIX AHATOMUYECKUX CTOJOB U TMOTPeO-
HOCTh OOYYAIOIUXCS B AKTHBHOM MPUMEHEHWH YKa-
3aHHBIX TOCOOUIL.

B paMKax peajm3aiini 1eJd, TOCTaBIEeHbI 3a1a4n:

1. OLeHUTh yPOBEHD B3HAHWI OOYUYAIONIMXCS TIEpe
HavyasoM OOy4YeHUs [IIT KaueCTBEHHOTO OTGOpA WICIIbITYe-
MBIX B IPYIIIBL.

2. Orntenntp 3GbGEKTUBHOCTD NPUMEHEHUST WHTE-
PAKTUBHBIX aHATOMUYECKHUX MOCOOUiT B 06pa3oBaTe/ib-
HOM TIPOI[ECCE MyTEM CPABHUTEJHHOTO TECTHPOBAHUS
00y UAIOTIUXCS.

3. [TosryunTh 06PATHYIO CBSI3Db OT CTYAEHTOB MO BIle-
YaTJIeHUIM OT UCIOJIb30BAaHUS aHATOMUYECKUX CTOJIOB
u pesyabratuBHOCTH ipuMeHenus ([Ipumoxenue).

HyaeBas rumoresa

b dekTnBHOCTL  06pPa30BATEJNbHON  TPAECKTOPUN
no npeaMery «Kinmudeckas aHaTOMusi» BbIllle B TeX
IpyINIax, rje IMPUMEHSIOTCS WHTePAKTHBHBIE aHATOMU-
YecKue mocoOusi B KAUecTBe MPOMESKYTOUYHOTO UM Ka-
JIMOPOBOYHOTO UHCTPYMEHTA.

MaTepHaJIbI U METO/AbI

Pacuer pa3mepa BbIOOPKY MIPU TeHEPATHHON COBOKYTI-
Hoctu 2000 (o61iee KOMMIecTBO CTyIEHTOB JTedeGHOTO ha-
KyJIbTeTa BTOPOTO Kypca B By3ax-ydacTHukax: @I'BOY
BO «C3TMVY wum. U.N. MeunukoBa» MuH3mpasa
Poccun, @®TBOY BO «Poccuiickuii yHUBepcurer Me-
nutmably MuasapaBa Poccun, MTAOY BO «Ilepsbrit
MIMY um. MU.M. CeuenoBa» Munsgpasa Poccun
u OIreOyY BO «CIMY um. B.U. Pasymosckoros»
Munsapasa Poccum) cocrasun 322 pecroHjeHTa.
Pacuer 6b11 IponsBesicH 0 (hopMy.Ie:

Ss = Zz.g .2(1_2),

C
rae: Ss — pas3Mep HeoOXOAuUMOH BBIOOPKU; Z —
Z-dakrop (1,96 ana 95%-ro HOBEPUTEIHHOIO HHTED-
BaJa); p — MPOIEHT UHTEPECYIONNX DPECIIOHIEHTOB

U1 OTBETOB, B gecsatuuHoit dopme (0,5 mo ymosya-
uuio); C — posepureabHbiii uaTepBat (5 %).
WccnenoBanue mpoOBOAMIOCH C HCHOJIb30BAHUEM
OTEYECTBEHHBIX WHTEPAKTUBHBIX AHATOMHYECKUX CTO-
n08: «ITuporos» (OO0 «Passutue»), « Anatomorpad»
(OO0 «buosepurac») u <«PL-Anatomy TAB»
(00O <«Ilporpammaa6»). B Tabaune 1 npejcrabieHo
pacmpe/iesieHrie PECIIOH/IEHTOB TI0 TPYIIIaM.
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Tabauua 1. Pacipejenenue y9acCTHUKOB UCCJIEJOBAHIS
Table 1. Distribution of study participants

I'pynna cpaBHeHus IKCmepuMeHTaJIbHbIE TPYIIIbI KourpoabHas rpynmna*
Comparison group Experimental groups Control group*
TpasuioHHas Oo0uiee KOJIUYECTBO
«ITmpoross» «Anaromorpad» «PL-Anatomy MeTOoInKa 00yYeHusI Total number
“Pirogov” “Anatomograph” TAB» Traditional teaching
methods
90 45 30 165 330
ITpumeuanue: * — KoOHTpOJbHASI TpyIna (oOpMHUPOBAIACH IIyTEM PABHOMEDPHON CJIy4ailHOW BBIGOPKHM CTYIEHTOB B KAXKIOM

By3€-y4aCTHHKE.
Note: * — the control group was formed by uniform random sampling of students in each participating university.

Pucynox. llpaxrtunueckue s3ansatust co crypeHtamu: A — OI'BOY BO «C3IMVY um. .M. MeunukoBay Muns-
npasa Poccuu; b — @I'BOY BO «Poccuiickuil yuusepcurer Meaununbly Munszapasa Poccun; B — ®TAOY BO
«Ilepsprit MI'MY um. I.M. CeuenoBas Munsapasa Poccun; I' — OI'BOY BO «CI'MY um. B.M. PazymoBckoro»
Munsnpasa Poccun

Figure. Practical classes with students at the following Universities: A — I.I. Mechnikov North-Western State
Medical University; B — Russian University of Medicine; B — I.M. Sechenov First Moscow State Medical
University; T — V.I. Razumovsky Saratov State Medical University
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[ kouTposist adderTUBHOCTH yueGHOTO TIpoIlecca,
nepeJ; HadyasmoM OOYYeHUSI BO BCEX TPYMIAX MPOBEAEHO
BXO/IHOe TecTupoBaHue. [lo okoHUaHUM 3aHATHI TIO OT-
JIeJTbHBIM TeMaM YYaCTHWKH BBIOJHSUIN BBIXOJHOE Te-
CTHPOBaHHUE, a TaKKe aHKeTHpoBaHue (PUCYHOK).

Heo6xoanMo o6paTtuTh BHUMaHWEe HA KOHCTPYK-
THBHBIE U TEXHOJOTHYECKHE OCOOEHHOCTH IMCIIOJIb30-
BaHHBIX anmaparoB. Tak, WHTepAKTUBHAs aHATOMUS
«IluporoB» — 3TO KJIacCHYeCKUil TOPU3OHTATHHBIN
npubop ¢ HU3KUM BecOM, a TaKyKe MOOUJIbHAs Bep-
CHUsI, KOTOpasi MOKeT ObITh yCTaHOBJeHa Ha J000i
MEePCOHANBHBIN cMapTdOH, co3/laBas yIaJeHHYIO Tapy
B o6pasoBarenbHOU cpefe. Mojenn «AHaTomorpad»
n «PL-Anatomy TAB» npeacraBiedbl BepTUKAJbHbI-
MU MHTEPAKTUBHBIMU aHATOMUYECKUMU yCTPONUCTBAMU
6e3 MOOUJTBHBIX BEPCHUIA.

B cBsi3u ¢ TeM UTO OAMH M3 aHATOMHYECKUX CTOJIOB
Ha3BaH MMEHEM BEJIMKOTO yUeHOTro W Bpavya Hwukosas
NBanosuva [luporoBa, HEOOXOAUMO KOPOTKO PaccKa-
3aTh O TOM HEOIIEHMMOM BKJaje, KoTopbiii Huromait
BaHoBUY BHEC B CTAHOBJIEHWE aHATOMUU, XUPYPrui,
JIy4eBOW JMArHOCTUKW W [JPYTUX HAIPaBJIEHUN Co-
BpeMeHHoit Meguiubl. H.V. Iluporos (1810—1881),
SIBJISISICH OCHOBOTIOJIOKHUKOM KJIMHUYECKOH aHATOMMUH,
U3BECTEH HaM, KaK BbBIJAIONIMICS XUPYPT, Ybe MacTep-
CTBO ¥ CIOCOGHOCTb MPEABUIETb ONEPEINJIN BPEMS.
Benp oueBuzano, uto «JleAsiHast aHATOMESI» BO MHOTOM
3aJlaia BLICOKUI YPOBEHDb JAMATHOCTHYECKOW MEIHITIHDI,
cTaB 62300 [JIsT JIy4eBBIX METO/IOB UccaenoBanust [21].

Bnaromapst orpaGoTKe TEXHWKHU Omepanuii Ha TPY-
e yaBajoch HE TOJbKO 06ydaTh CTYIE€HTOB XUPYPTH-
YECKUM JIOCTYTIAaM U TpHeMaM B OTCYTCTBHUE GOJBHBIX,
HO W TOJJIEP)KUBATH XUPYPrUYeCKHe HABBIKU OIIBIT-
HBIM XUPYPraM B YCJIOBHSX KpaliHe PeJIKIX OTepaIuii.
[Tuporos cuymras, uTo Ha GOJBHBIX OTMEPUPOBATH JIAKE
Jierde, 4yeM Ha Tpyme [22].

Cerosiisa B psifie CTpaH BO3HUK JeUIUT aHATOMU-
YECKOTO MaTepuasa, [JOCTYIHOTO [ 06pa3oBaTesh-
Horo mporecca. OHAKO HE CHUXKEHWE CMEPTHOCTH,
a OTCYTCTBUE MPOTPaMM JOHAIH TeJ SBJSIOTCS TPHU-
yuHOW 3TOro cocrosinusg [23]. OtcyTcrBue aHaroMmu-
YeCKOro Marepuaja He TOJbKO CO3aeT IPOoOIeMbl
B 06pa30BaHUM ¥ CTAHOBJIEHWM Bpayvell KakK Crelra-
JINCTOB, HO W HETATUBHO CKA3bIBAETCS HA HAYYHOI
nesttesqbHOCTH. llombITKM 3aMeHbl, KaK MpaBUJIO, Ha-
npaBJieHbl OO Ha UCIIOJIb30BaHUE MaTepuasa >KIUBOT-
HOTO TMPOUCXOXK/IEHUS, JUO0 BOBCE CUHTETHYECKOTO.
OTHOCHUTEJIbHBIM KOMITPOMUCCOM CTajJla TpeXMepHast
aHATOMMSI, KOTOpas MOJKET JIOMOJHSTh CKY/AHBIH ac-
COPTUMEHT 00Pa30BATEIHLHOTO AHATOMUYECKOTO (DUK-
CHPOBAHHOTO MaTepHuaja, a Takke ObITh KaauGpo-
BOYHBIM WHCTPYMEHTOM B o6ydeHUU Bpaueil. OpHuM
U3 TPUMEPOB SBJISETCS OTEYEeCTBEHHBIN WHTEPAKTUB-
HBI aHaToMmueckuit ctos «Ilmpoross», KOTOpPBIN co-
yeTaer B ce6e KaK TPEXMEPHYIO MOJIEeJb YeI0BeKa, TaKk
1 3HAMEHUTYIO «JIe/IHyI0 aHAaTOMUIO.

Baskno, uro «PL-Anatomy TAB» u «Anaromorpad»
MOTYT WM3MEHSTh YTOJ HAKJIOHA, OT BEPTHKAJILHOTO
JI0 TOPU30HTATIBHOTO, YTO TOTEHIIMATHHO MOXKET yBe-
JINYUTH TPUBEPKEHHOCTh OOYYAIONTNXCS BCJEICTBHE

Gosblllell  TIOJIb30BATENBCKOM  OPUEHTUPOBAHHOCTH,
yeM y croja «IImporos». Ommaxo Goiblrme pasMe-
pol crona <«Iluporos» (730 x 2250, ¢ pasperieHu-
em 3840 x1080 px), mo cpasHenmo ¢ «PL-Anatomy
TAB» (1180 x 650, ¢ paspemennem 3840 x 2160 px),
MO3BOJIAIOT GoJiee HATJISIHO JEMOHCTPUPOBATH CO-
JepxaHue GoJbliieMy uducay obyvamomuxcs. OO6mmit
CPaBHUTEJIbHBI 0030p WUCIOJIb3yeMbIX aHATOMUYe-
CKUX CTOJIOB IIPUBEJIEH B TabsuIe 2.

UccnemoBanme TPOBEEHO COTJIACHO TIPABUJIAM
U puHIMnaM XeJbCHHKCKON Jekaapannu BecemupHoit
MeIUIMHCKOM acconumaiuu. VccrenoBanue Toazaep-
JKAHO JTHYecKUM KoMmuTeToM CeyeHOBCKOTO YHUBep-
cutera (IIpotokom Ne 16-23 or 14.09.2023 r.).

PesysbTaThl aHKETHPOBAHMS, BXOIHOTO U BBIXO/I-
HOTO TeCTHpOBaHUil ObLM o6padorannl B IBM SPSS
Statistics 26 [rus] u Microsoft Excel 2016.

Pe3ybraThl

[TpoBenenHast oleHKa M3YYEHHDBIX KaueCTBEHHBIX
XapaKTepPHCTHK BO BCeX OOCTEOBAHHBIX TPYIIIaxX
(o, BO3pact, cTeneHb yAOBIETBOPEHHOCTH OGyUYeHH-
eM) MoKa3aJa, uTo HyJeBasi THIIOTe3a 0 HOPMAJIbHOCTU
pacrpejieJieHls1 He MOJATBEPANIACh, U Jlajee [ aHa-
JIN3a JAHHBIX ObLIU MCIOJb30BAHBI METObI Hellapame-
TPUUYECKOTO CTATUCTUYECKOTO aHAJIU3A.

ITpoBenen aHaMM3 HAIUYNS OIBITA UCIIOJIb30BAHUS
MHTEPAKTUBHBIX 00pPa30BaTeIbHBIX METOANK M [IJIH-
TEJbHOCT! WCIOJTb30BAHUST KOMIBbIOTEPA BO BHEY4Yel-
HBIX 1[eJIIX, Pe3yJbTaThl IIPeACTaBJeHbl B Tabmuie 3.

HyneBass rumoresa o HOpPMaJbHOCTH paclpeeie-
HUS He NMOJATBEPANJIACh U Jajee [ aHaIn3a JaHHBIX
OBLIN  WCIOJb30BAHBI METOJ[bI HEMapaMeTPHYECKOT0
CTaTUCTUYECKOTO aHAJIN3A.

Pesysbrarhl aHasm3a CpefHNX 3HAYeHHIl oO6mieit
VAOBJETBOPEHHOCTH PECHOHJEHTOB 10 Pa3JMYHbIM
KpUTEpPHsIM 06pa3oBaTeIbHOTO IIpoliecca ITIpUBeeH
B Tabauiie 4. Pe3ynbraTbl aHaaM3a JAHHBIX BXOHOTO
TECTUPOBAHUS B UCCJENYyEeMbIX TPYIIIAaX IPEJCTaBIeH
B TabsnlLEe J.

[Ipn anammse AaHHBIX 1O BXOJHOMY TECTHPOBA-
HUIO OGHApY>KeHbl Pa3Nyusl Ha yPOBHE TEHIEHIHI
(U-xpurepuit Manna — Ywuran, p = 0,021) k yBe-
JIMYEHUIO KOJWYecTBa OGAJIOB B BBIXOJHOM TECTHPO-
BAaHUU Y KOHTPOJIBHON M HKCIEPUMEHTANbLHOM TPYIIII.
B askcnepuMmeHTasqbHON TpyIlle W TPyNIe CPaBHEHUS
npupocT 6AJIOB TECTUPOBAHUS K BBIXOJHOMY TECTH-
poBaHUIO ObLI BbIIIE, YTO OOBSICHIETCS JY4YIIMM 3a-
KpeIJIeHHEM TMOJYYEHHBbIX 3HAHWN TIPU HUCIOJIb30BaA-
HUU B o0yueHun MHTepaKTUBHOTO 3D-KOMILIEKCA.

PesyibTaTbl CpaBHEHUS OIEHKU CPETHUX 3HAYEHUI
BXO/IHOTO U BBIXOJHOTO TECTHPOBAHWI Yy dKCIIEPUMEH-
TAJBHON IPYIIIBI M TPYIINbI CPABHEHUS MPEICTABIEHbBI
B Tabsmie 6.

ITpoBesienHbIil aHamM3 3¢PEKTHBHOCTH OOYYIEHNS
B IpyIlle CPaBHEHHMS M 3KCIEPUMEHTANbHON TpyIIIe
MyTEeM COMOCTABJEHUSI PE3YJIbTATOB BXOIHOTO U BBIXO[I-
HOTO TECTUPOBAHUS TOKA3aJl CTATUCTHMYECKU 3HAYMMbIE
pagmuust (U-kputepnii Manna — Yurau, p < 0,001).
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Tabauua 2. OO6i1as XapaKTePUCTUKA HCIOIb3yEMbIX 00Pa30BATENbHBIX TOCOOMIT

Table 2. General characteristics of the educational aids used

Hcnosb3yeMmsrii cTo

XapakrepucTuka Table used
Characteristics «ITuporos» «Aunaromorpad»
“Pirogov”’ “Anatomograph’ «PL-Anatomy TAB>
Pashep, Mt 900 x 760 x 1490 1137 x 667 x 955 900 x 820 x 1500
imensions, mm
[lnaroHab sKpaHa, JIOUMbI
Screen diagonal, inches 50 49 50
B03MOKHOCTD MEHSITH YTOJI HAKJIOHA
K ITOBEPXHOCTHU Her Ha Her
Ability to change the angle No Yes No
of inclination to the surface
KoJnaecTBO 0JTHOBPEMEHHBIX KacaHMUil 5 20 10
Number of simultaneous touches
Kourpoub 3uanmit Her Jla Her
Knowledge control No Yes No
B03MOXHOCTD MOAYJISIIINN TATOJIOTHIA OrpaHnueHo Ha Her
Ability to modulate pathologies Limited Yes No
Hammane MOOGMIBHOTO TPUJIOKEHUS Jla Her Her
Availability of a mobile application Yes No No
IToakmouenne VR texHomorun Her Her Jla
Connection of VR technology No No Yes

Ta6./mua 3. PeSyJIbTaTbI aHaJ/In3a OIIbITa MCIIOJIb30BaHMA MHTEPAKTUBHDBIX OépaSOBaTGJIbeIX METOJUK
1 JJIUTEJbHOCTHU MCIOJIb30BaHNA KOMIIbIOTEpPA BO BHey‘IeéHbIX nesax

Table 3. Results of the analysis of the experience in using interactive educational methods and the
duration of computer use for extracurricular purposes

22

B Hcnonp3oBanne KOMIbIOTEPA
bLJI JIU ONbIT HCIOJIb30BAHUS m
= BHE Y4eOHbIX IlIeJieil, KOJI-BO 4acoB
Covima aHATOMUYECKUX IPOrpaMM? B Hexemo**
Py Had there been any experience e .
Group . . . Computer use outside of academic
of using anatomical programs? h B
n (%) purposes, hours per wee
n (%)
KonrposbHast na / yes 36 (13,3 %) 7,96
Control wer / no 99 (36,7 %) 9,83
CpaBHenust na / yes 51 (18,9 %) 4,78
Comparison Her / no 39 (14,4 %) 6,13
IKcIlepUMeHTaTbHAS
Experimental
«Anatomorpad» aa / yes 18 (6,7) 3,12
“Anatomograph” Her / no 27 (10 %) 2,89
a / yes 19 (63,3 %) 3,31
«PL-Anatomy TAB» A -
Her / no 11 (36,7 %) 3,45
ITpumeuanue: 1pu aHamu3e WCIONb30BAJICS TOUHbBIA Tect Duiepa (@-Kpurepuii); ¥ — NOJyYEHHOE SMIMPHYECKOE 3HAYEHHE

o-xkpurepus (3,11) naxoaurcs B 3oHe 3Hauumoctu, HO orsepraercs;

% %

Haxo/uTcsl B 30He 3HaumMoctu, HO orBepraercs.

Note: Fisher’s exact test (¢) was used in the analysis;

*

— TI0JIyYeHHOE SMIMPUYECKoe 3HaueHre ¢-kputepus (2,08)

— the obtained empirical value of @ (3.11) is in the significance zone,

HO is rejected; ** — the obtained empirical value of ¢ (2.08) is in the significance zone, HO is rejected.
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Tab6auua 4. Otierka ya0BI€TBOPEHHOCTH 00yYeHNEM Y PECIIOHIEHTOB
Table 4. Assessment of satisfaction with training among respondents

IT'pymna / Group

JKcneprUMeHTaIbHAS
KourpoJbnas Cpasuenus Experimental p*
Control Comparison | «Auaromorpad» | «PL-Anatomy
‘“Anatomograph’ TAB»

CreneHp yJacTusi B JaHHOM
crocobe Toaun MaTtepuaa
Degree of participation 3,1 3,6 3,8 4,3
in this method of presenting
the material

OmpaBranve oXuJaHAN

OT TPOTPAMMBI

Meeting expectations

from the program
BusyasibHast OJTHOIIEHHOCTD
3aHATHS 2,3 4,4 4,1 4,6
Visual usefulness of the lesson

Crioco6 mogadyn MaTepuaia
Method of presenting 2,3 4,7 4,5 4,7
the material

O6pasoBaresbHasi [EHHOCTD
METOMKH TIPETOIaBaHNS
Educational value

of the teaching method

ITonesHocTtp MeTOAUKN
IIPENofaBaHus ¢ TOYKH
3PEHUSI OBJIAJICHNS 3HAHUSAMU
B Gyayiiem 3,5 4,3 4,3 4,6
Usefulness of the teaching
method in terms of mastering
knowledge in the future
Crpecc/ mackoMmdopT

Ha BXOJHOM TECTUPOBAHUU
Stress/discomfort during
entrance testing

Crpecc/ muckoM¢opt

Ha BBIXOZHOM TECTUPOBAHUN
Stress/discomfort during exit
testing

O6mas ynosnersopennocts (Me)

Overall satisfaction (Me) S 4,2 4l 4f8 0,03
Hpume'mnue: P — YypoB€Hb 3HAYNMOCTH, OHpeZIe]IeHHbII‘;I C IIPUMEHEHUEM KPpUTEepUA Manna — yI/ITHH,
yeckn 3HaunMbl ripu p < 0,05.

2,6 4,0 4,1 4,0

3,1 4,5 4,4 4,7

3,0 2,8 2,6 2,5

3,2 3,2 2,9 2,4

*— pa3aniua CTaTucTu-

Note: p — the significance level determined using the Mann — Whitney test; * — differences are statistically significant at
p < 0.05.

O6cy>1</1eHHe IICUXO3MOIIMOHAIBHOM OTKJIMKOM y CTYAeHTOB (MeHb-
MU yPOBEHb CTpecca Ha BXOMHOM U BBIXOJAHOM
TECTUPOBAHUSAX, OOJIbIIasi CTelneHb ydactusi o0y-
vatomuxcs). HanGospmas yaoBIETBOPEHHOCTh METO-
JINKON O6yYeHUsI U HAUMEHBINUI CTPECC OTMEYAIOTCS
B rpyune «PL-Anatomy TAB». Beposarnee Bcero sto
CBsI3aHO ¢ GOJIBIIEH APrOHOMUYHOCTBIO. J[JIsT masbHeli-
X HMCCJE0BAHWIT BO3MOXKHO PacCMOTpPeHHe KOMOU-
HAIUW JAHHBIX YCTPOWCTB [T TIOBBIIEHUS Kak 00-
niell  pe3yJbTaTUBHOCTU OGydaloleil MEeTOMUKH, TakK
U TIPUBEPKEHHOCTH K 00yueHuio. BHeapenue B mpak-
THKYy oOydenusi croma <«PL-Anatomy TAB» mnosbI-
CHJIO KayecTBO 06pa30BaHUS U OCBOEHUs MaTepuasa.

B xome o006paGOTKM TOJTYYEHHBIX pPE3YJIbTATOB
HyJeBas TEOpPHUsl WCCIEOBAHUS  MOJTBEPIUIACD.
[Tosy4yeHHbIE PE3YJIbTAThl CBUAETENBCTBYIOT O GOJIb-
nreit 2 PekTuBHOCTH OOyYeHUs] CTYAEHTOB TP WC-
MOJTb30BAHUN AHATOMHYECKOTO CTOJIA ¥ MOOGUJIBHOM
Bepcum «IluporoB» B cpaBHeHuu ¢ <«Anaromorpads,
OHAKO HeJb3sl He TPUHATH BO BHUMaHUe G60Jb-
MW TPUPOCT TIPABWJIBHBIX OTBETOB B  TPYIIIe
«Anaromorpad» (¢ y4eroM HH3KHX pe3yJbTaToB
BxogHOro tecra). C APYyroil CTOPOHDBI, TPUMEHEHHE
cToma «AHaToMorpad» CONPOBOXKIATIOCH GOJIBIINM
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Ta6.auua 5. dddextusrocts 06yuenus: B Ganiax (Me)

Table 5. Learning efficiency in points (Me)

I'pymna / Group
TecTupoBanue « » i
;:,Etin HU Komposaas CpaBHeHud (<an0r03>) Akcnepumenraabnas / Experimental p*
< Control (‘?‘on'zp arison «Anatomorpac> «PL-Anatomy TAB»
(“Pirogov’) “Anatomograph’ y
gz‘gf;;fe 4,2 2,43 3,3 3,33 0,013
Bt oe 4,77 4,53 4,8 4,47 Uil

IIpumeuanue: p — ypoBeHb 3HAUUMOCTHU, OIIpe/leJIeHHbII ¢ TIpu
Yyecku 3HaYUMBI 11pu p < 0,05.

*

MEeHEHHEM KpUuTepusd ManHa — yI/ITHI/I; — pasjanvuudg CTaTUCTU-

Note: p — the significance level determined using the Mann — Whitney test; * — differences are statistically significant

at p < 0.05.

Tabauua 6. OneHka cpeHUX 3HAYEHUN TIPOIEHT
TECTUPOBAHNUSA Y 9KCIIEPUMEHTAIbHON TPYIIBI U T'P

a IIPABUJILHOTO BBIIIOJHEHUSI BXOHOTO M BBIXOJHOTO
ymubl cpasrenusi (Me, %)

Table 6. Estimation of the average values of the percentage of correct completion of the entrance
and exit testing in the experimental group and the group of comparison (Me, %)

IT'pymma / Group
IJKCnepruMeHTaIbHas
TectupoBanue ; ¢ »
Experimenta Cpamgtms (<lluporons)| e
«Anaromorpac» “pj 1]
“Anatomograph’” «PL-Anatomy TAB» (“Pirogov”)
Bxonnoe / Entrance 24,33 33,34 41,67 0,001
Boixognoe / Exit 45,33 42,34 39,5 0,004
[Tpupoct nporeHTa TPABUIBHOTO
BBITIOJTHEHUST K UCXOIHOMY
YPOBHIO 21,0 9 17,83 0,037
Increase in percentage of correct
answers to the initial level

ITpumeuanue: p — ypoBeHb 3HAYUMOCTHU, OIPE/EIEHHBIIl C IpU
yecku 3HayuMbl 1pu p < 0,05.

Note: p — the significance level determined using the Mann
p < 0.05.

B wuccrnemoBanuu ad@exTHBHOCTH OOYYEHUSI C HC-
nmosb3oBaHneM ctosa «PL-Anatomy TAB» BbIsiBIEHO,
YTO TOJOKUTENbHBIN a(deKT o6yueHHs He 3aBHCUT
OT HAJIWYMS OTbITA HUCIOJIH30BAHUS TIOXOXKUX MPO-
rpaMM mJaM aHatoMmuueckux 3D-Mopeneit, uTo maer
BO3MOKHOCTb KaueCTBEHHO WCIOJIb30BATh aHATOMIYE-
cKuil cTos 6e3 IpeBaPUTETHHOTO 06yUEHHUS.

[TosryueHHble aHHDBIE COTJIACYIOTCS C paHHee Mpo-
BeZeHHBbIMU uccaegoBanusamu [3, 4, 6], B ToMm uucie
u ¢ 3apy6eskabivu [9, 15, 24]. TpexmepHOe BUPTYashb-
HO€ MOJIEJTMPOBAHNE B AHATOMUM M XUPYPIUU CETOIHS
NIMPOKO pacrpocTpaHeno [25, 26]. [lanuble cucreMa-
tuueckoro o63opa N. Jayakumar et al. cBumeresn-
CTBYIOT O HEOOXOAUMOCTH BHEAPEHUS BUPTYATbHON
U JIONOJTHEHHOI peajbHOCTEil B PYTUHHOE O6yueHue
Ha JI0- U MOCTAWIIOMHOM ypoBHSX [27]. OmHako cy-
IIECTBEHHBIM OIPDAHUYEHUEM SIBJISIIOTCS KOMMEPIIHAJIH-
3aIisl aHATOMUYECKUX aTJIacOB U OTCYTCTBHE €IMHOTO
crangapra (06pasoBON TpeXMEpHOH MojesH, CTaH-
JapTa METOJMKM WCIIOJIb30BAHUS W IPEIOABAHNS)
[28—30]. YkazanHble HeJOCTATKU YCIEIIHO yCTpaHe-
HBI B XO/I¢ HACTOSIIEr0 NUCCJAETOBAHNS.

*

MeHeHUueM Kputepusi ManHa — YWTHH; * — pasjnyus CTaTUCTHU-

— Whitney test; * — differences are statistically significant at

[Tpennaraercst cieayiomiasi METOJAMKA MpPeNo/aBa-
HHS C MCIOJIb30BaHHEM aHATOMHYECKOro CTOJIa —

1. H3yyenue memvl ¢ NOMOWDLIO JEKUUOHHOZ0
mamepuana 8 ouaauH-pexxume. COTIACHO HCCIENO0-
Banuio L. Lochner et al. (2016), go6asienue mex-
IMOHHOTO MAaTepuaga YBEJIUYUBAET <«CPOK JKU3HU»
3Hanuii B mamstu [9]. Ombit paGoThl B yCJOBHSAX
nangemun COVID-19 nokasaji, 4To ocBOeHNe 3HAHUIT
13 OHJIAWH-JIEKIMH COMOCTaBUMO C OYHBIMU 3aHSATHSI-
M. OgHAKO OHTAWH-TeKIK GoJslee MPeMOYTHTAIOTCS
CTyJIeHTaMH, TaK KaK JAI0T BO3MOKHOCTb MOJYYUTD
3HAHUA <«B JTO60M MecTes U 6e3 HeoOXOAUMOCTH (hu-
3UYECKOr0 TIPUCYTCTBUS Ha 3ausTusx [11, 31].

2. Hsyuenue mamepuaia ¢ nomMowpio CcmoJd
HA NPOMSLKEHUU 08YX AKAOCMUYECKUX 3AHAMUL. DTar
TpeGyeT GOJIBIIEr0 KOMMYECTBA BPEMEHH, 4eM OGBIYHOE
MIPAKTUYECKOE 3aHsATHE, TaK KaK KaKIOMY CTYJIEHTY
HEOOXONMO JIMYHO TOPaboTaTh ¢ aHATOMUYECKUM CTO-
JIoM. BajkHo, 4ro6bl Kaxkiasi aHaTOMHUYECKasl MOJIEJIb
OblTa BepHO Ha3BaHA C AaHATOMHYECKOW TOUKH 3pe-
HUSI — COTJIACHO OGHOBJIEHHOW aHATOMUYECKOH TepMu-
Honornu TA2 [32]. B nanHOM TyHKTE OTIEIBHO CTOSIT
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VR-anaromust (aHaTOMUSI B BUPTYJIbHOI PeasbHOCTH)
n o0yveHre B WTPOBOil (hopMe, OHAKO CETOMHS OTCYT-
CTBYeT BO3MOKHOCTb MacCCOBOTO €IMHOBPEMEHHOTO 00-
yUeHUs TI0 TUITY «BUPTyaJIbHOTO Kiaccas [26, 30, 33].

3. IIpomexymounas ammecmavus no NporoeH-
HoMy mamepuany. llpennoxeHHBIH MeTOL 06ydeHUs
II03BOJIIET 3aTPAaunuBaTh MeHblllee KOJINYeCTBO 4YacoB
Ha oOyYeHue CTYJIeHTOB 6e3 MoTepu KadecTBa oOpa-
30BaHUSA ¥ [1aeT BO3MOXKHOCTb CTyJEHTaM YacTUYHO
PETYJIMPOBATh CBOE PACIMCAaHUE, YTO MOBBINIAET TIPU-
BEPXKEHHOCTb K 00YUYEHHUIO.

Cerogasi 6osee 700 cryneatoB DIBOY BO
«C3IMY um. N.N. MeunukoBa» u 600 cryneHToB
DTAOY BO «Ilepsprit MIMY M. 1.M. CeuenoBa»
yoKe MMEIOT JOCTYIl K OHJIAH-aT/acy U HCIOJb3YIOT
€To /IS TIOATOTOBKU K MPAKTUYECKUM 3aHSATHUSM, Te-
Kyteit u nmpoMexxyToyHoil arrecrarusiM. Ha kadenpe
TororpaduyecKoll aHATOMUHM U ONEPATUBHOW XUPYP-
run Ce4eHOBCKOro YHMBEpCUTETa Ha PEryJsipHON oc-
HOBE WCIOJb3YIOTCS WHTEPAKTUBHbBIE AHATOMUYECKUE
CTOJIBI, @ UX MOOWJIbHbIE BEPCUHU JOCTYHHBI 00ydaio-
MMMCST B paMKaX MPAKTHYECKUX B3aHATHIH W TIPOBe-
JIeHUsI TIPOMEKYTOUYHBIX arTecTanuii. B pambpHeiiem
pe3yabTarbl o0yueHus: OyIyT M3yd4aThbCs B JTUHAMUKE,
YTO I03BOJIUT BBISIBUTDH Pa3inyus Npu (GOPMUPOBAHIU
MpoeCCHOHANBHBIX HABBIKOB W MOCIYKHT OCHOBOI
JUISL TIDUHATUS PELIeHns O MOBCEMECTHOM PYTHUHHOM
MPUMEHEHNH aHATOMHYECKUX CTOJIOB B 00PAa30BaTE/b-
HOH TIpaKTHUKe.

Ilpuiosxenne.
TunoBasi aHkeTa pecrnoH/IeHTOB

Yxaxure, noxanyiicra, Bai:
1. Iox

2. Bospacr
3. Topon
4

BoiBoab1

1. B xojze uccienoBanust Gblia MOATBEPKIEHA HY-
JieBast THUIIOTE3a — WUCIOJIb30BAHUE WHTEPAKTUBHBIX
AHATOMHUYECKUX CTOJIOB 3HAYUTEIHHO YJIYUIIUIO Ka-
YeCcTBO IIPEINOJaBaHUs, YTO OTPA’KEHO B YJIyUIEHUH
pe3yJbTaToOB TECTUPOBAHUN TPYIIIL.

2. BoigBiieHa BbicOKast 06pa3oBaTesibHast 1IEHHOCTD
n 9(pPEKTUBHOCTD TEXHOJIOTHH, UMEKIIeH MOGUIb-
HYIO BEPCUIO, B CPABHEHUN C [[PYTUMU MOJEJSMH, T.K.
KOMOWHAINS CTAIlMOHAPHOTO YCTPOICTBA M «KapMaH-
HOIt» Bepcun ofecHednBaeT AOCTYITHOCTb 3HAHWN BHE
3aBUCHMOCTH OT YCJIOBUI MPeObIBAHNUS 00YJarOMIErOCs.

3. Vcnosp3oBaHme BEPTUKAJIbHBIX WHTEPAKTHBHBIX
AHATOMMYECKUX CTOJIOB IOKA3aJ0 BBICOKYIO Y/OBJIET-
BOPEHHOCTb METOJMKON OOyuYeHWMs] U HU3KHUH YPOBEHD
cTpecca y o6yvyalolMXcsl, 4TO, MO BCell BUANMOCTH,
CBS3aHO ¢ 0COOEHHOCTSIMU 9PTOHOMUKHU YCTPOICTBA.

4. TlpoBsenmena oreHka 3(Q@PEKTUBHOCTH TPUMe-
HEHWS] WHTEPAKTHBHBIX AHATOMUYECKUX MPOrpaMM
B 00pa3oBaTeJbHOM Tpolecce. AHAIN3 pe3yJbTaToOB
00y4YeHHS CBU/IETEBCTBYET O 3HAYMMO JIYUIIeM yCBO-
€HUM MaTepHuajia B TPYMIAX, TJie BO BpeMs 3aHATHI
UCTOJTb30BAINCH TPEXMEPHbIE AHATOMHYECKHE KOM-
IJIEKCBbI. BbISiBJIEHO CyGBEKTUBHOE YJYUIEHHE ITPO-
Ilecca YCBOEHHS 3HAHUI cpeu 06yJaloNIXCsl: 32 CUeT
6oJIbIIIel BOBJICUEHHOCTH B 06PA30BaTEIbHBIN TTPOIIECC
U TIOBBIIIEHHOTO MHTEpeca K NMHHOBAIIMOHHBIM MeTO/1-
KaM MpOBeJeHUs 3aHATHI.

. CKOJIbKO BpeMeHHU B HeJeNI0 Bbl TPATUTE HA 3aHSATUSI HA KOMIIBIOTEPE, HE CBSI3aHHbIE C yue6oii?
5. BbLI Jim paHee OIBIT MCIIOJb30BAHMSI WHTEPAKTHBHON IIPOrpaMMbl/croJia mo aHaromuun? Eciu ga, mo-

JKayicTa, YKaskuTe Kakom.
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OHI/IHII/ITe, HO)Ka]nyICTa, Ballll BII€e4YaTJIEHUA OT 06pa3OBaTeI{bHOI71 METOAMKH, CTPOTO B COIJIaCMH C HUKE-

MIPUBEIEHHON TaOHIIEN.
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Innovations in Medical Education

in Gastrointestinal Surgery Using Interactive
Anatomical Tables
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The introduction of digital technologies into the learning process for medical university students represents a new
paradigm in medical education since high level of criteria for assessing the quality of learning of a medical student re-
quire the application of modern technologies in training fundamental disciplines and, in particular, anatomy. Thanks

to virtual technologies, conditions are created for modeling and integrating the student into conditions close to real

ones, which increases the interest and involvement of students in the educational process and, as a result, a subjec-
tive improvement in the process of assimilation of the material. Traditional education based on dissection materials

cannot fully provide for the massive training of students, as biological materials cannot be restored or preserved and

are quickly damaged. 3D models are devoid of these limitations.

Aim: to evaluate the effectiveness of digital dissection in the educational trajectory of clinical anatomy using interac-
tive anatomical tables and the need of students for the active use of these aids.

Materials and methods. Four groups of students were formed: three groups were studying the material using var-
ious anatomical tables and one group used the traditional method. To control the effectiveness of the educational

process, before the start of training, entrance testing was conducted in all groups. At the end of classes on individual

topics, participants completed exit testing, as well as a questionnaire.

Results. The analysis of learning outcomes shows a significantly higher level of absorption of the material among

students in groups where 3D anatomical models were used during classes. This indicates that students’ subjective

experience of the learning process has improved due to their increased involvement in the class and their interest

in innovative teaching methods.

Conclusion. We plan to study learning outcomes in more detail to identify any differences in the formation of general

and professional competencies among students. This information will help us make informed decisions about the

widespread use of anatomical models in educational practice.

Keywords: medical education, bio digital, virtual anatomy, 3D virtual modeling, virtual dissection tables, biological

dissection material, 3D modeling, knowledge control
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BHeapeHve umdpoBbIX TEXHOOMMIA B NPOLLECC 00yYeHNss CTYAEHTOB MEAMLMHCKMX BY30B SIBNSIETCS HOBOW napa-
OUrMOW MeamMUMHCKOro o06pa3oBaHms, Tak Kak BbICOKME KPUTEPUU, NPenbaBASEMbIE K OLLEHKE KayeCcTBa NoaroToB-
K1 Bpaya, TPebyloT NCNOb30BaHUS COBPEMEHHbIX TEXHOJIOMMI B NpenoaaBaHny GyHOaMEHTaNbHbIX AUCLMUMIIVH,
M B YaCTHOCTU aHaToMun. bnarogaps CUMyASLUMOHHBIM TEXHMKAM CO34aI0TCS YCIOBUS MOAENNPOBAHNS N NHTErpa-
LMn obyyaloLLerocs B YCJ1I0BUS, MPUBANXKEHHbIE K peaibHbIM, YTO MOBbLILLIAET MHTEPEC N BOBIEYEHHOCTb CTYAEHTOB
B 06pa30BaTebHbIN MPOLLECC, U, Kak CNeaCcTBME, BbISIBNSETCS CYObEKTUBHOE Yy4LUEHNE NPOoLLecca YCBOEHUS Ma-
Tepunana. Knaccuyeckoe ob6pa3oBaHMe Ha aHaTOMUYECKOM MaTepuane He MOXET MOSIHOCTbIO 06ecneynTb Macco-
BOe 0Oy4eHne CTYAEHTOB, Tak kak G1onornyeckuii maTepuan He NoAJIEXUT BOCCTAHOBEHUIO 1 ObICTPO NOBpeXaa-
€TCa — 3TUX HELOCTATKOB NULLEHBI LMMPOBLIE TPEXMEPHbLIE MOAENN.

Llenb nccnepoBaHua: oLeHUTb 3P HEKTUBHOCTb LIMPPOBON ANCCEKLMN B 0Opa3oBaTelbHOW TPAEKTOPUM MO KIn-
HUYECKON aHATOMMUU C UCMOJIb3OBAHNEM WUHTEPAKTUBHbLIX aHATOMUYECKUX CTOMOB U MOTPEBGHOCTbL 00yYaoLLmMXCs
B aKTMBHOM MPUMEHEHUN YKa3aHHbIX MOCOOUIA.

Martepuanbl u MmeToabl. Bbin chopmMmnpoBaHbl 4 rpynnbl CTYAEHTOB: 3 rpynnbl N3yyann MaTepuan Ha PasinyHbIX
aHaToOMMYeckux ctonax, 1-a rpynna — no Knaccmuyeckon metoamke. 4na KOHTpons aPpPeKTMBHOCTM y4eOHOro Npo-
Lecca nepeg Havyanom obyyeHus BO BCEX rpymnnax NpoOBEAEHO BXOAHOE TECTUPOBaHME. 10 OKOHYaHUM 3aHATUI
Mo OTAENbHLIM TEMaM YHaCTHUKN BbINOJTHAMMN BbIXOLHOE TECTUPOBAHME, a TakKe aHKETUPOBAHME.

Pe3ynbraTbl. AHANIN3 Pe3ynLTaToB 00YYEHNS CBUOETENLCTBYET O 3HAYMMO OO0JIbLLIEM YCBOEHMM MaTepmnana B rpyn-
nax, rae BO BpeMs 3aHATUIA UCMOJIb30BaICh TPEXMEPHbBIE aHATOMUYECKNE KOMIMIEKCHI. BbISIBNEHO CyObEKTUBHOE
yJlyyLUEeHne nNpoLLecca YCBOEHNS 3HaHUIM cpeam obydaroLmxcs 3a cHeT 60sbLueil BOBIEYEHHOCTM B 06pa3oBaTterib-
HbI NPOLLECC M MOBLILLEHNS MHTEPeca K MIHHOBALWOHHbIM METOANKAM NPOBEAEHUS 3aHATUN.

SaknoueHue. Pe3ynbtatel 00ydeHns 6yayT n3ydyaTbCs B ANHAMMKE, YTO NMO3BOJIUT BbIIBUTb Pa3/iNyuns B Ka4eCTBe
dopmMmMpoBaHua 00LLLENPODECCUOHANBbHBIX U MPO(PECCUOHANBHBLIX KOMMETEHLMIA U NOCNYXUT OCHOBOM AJ1S1 NPUHS-
TNS peLleHns 0 NOBCEMECTHOM PYTUHHOM MPUMEHEHUN aHAaTOMNYECKUX CTOJIOB B 06pa3oBaTesibHOM NpakTUke.
KnioueBble cnoBa: MeamumHckoe obydeHme, LMdpoBbIE TEXHONOMMKN, TPEXMEPHASA aHATOMUS, TPEXMEPHOE BUPTY-
anbHOE MOAENNPOBAHNE, MHTEPAKTUMBHbIE aHATOMUYECKME CTOMbI, Buonoruyeckmin matepuan, 3D-moaennposaHme,
KOHTPOJIb 3HAHUN

KoH®NUKT nHTEepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOH(IMKTA UHTEPECOB.

Ansa untupoBanus: KawtaHoB A.[l., Cteuunk E.O., AbliabiknH C.C., KbiTbko O.B., TpyHuH E.M., AnewkunHa O.10., JlaBpeHTbeBa A.H.,
AnppeeBa A.H., Anekceea [1.C., MypatoBa A.A., XapuHa A.1O., TatapkuH B.B., Cokonoa A.C., ®unatos B.H., Camopgosa W.J1.,
MakeeBa E.A., MekenbanHa E.C., KanutoHoBa M.1O., Bukbaesa T.C., MNonkoeosa N.A., Bonens B.A., JinteuHoea T.M., AyoHuk E.H.,
Knpeesa H.B., ViBawknH K.B., Bacunbes t0.J1. NHHOBaLUMM MeaMLMHCKOro 06pa3oBaHus B XMPYPrun XenyaoyHO-KULIEYHOro
TpakTa C UICNOJIb30BaHNEM MHTEPAKTMBHbLIX aHATOMUYECKUX CTONOB. POCCUIACKUIA XXypHan raCTPO3HTEPONOrnn, renaTtonornm, Ko-
nonpokronorun. 2024. https://doi.org/10.22416/1382-4376-2024-1348-3547-1

The widespread introduction of digital tech-
nologies into the process of teaching medical stu-
dents in fundamental disciplines such as “Normal
Human Anatomy” and “Topographic Anatomy
and Operative Surgery” is one of the responses
to the challenges of digital transformation, which
has begun rapidly in the last five years. Among
its goals, we can emphasize improving the quality
of professional skills formation for future health-
care professionals and earlier immersion in a dig-
ital environment, where operations are already
an integral part of the work of medical staff at

various levels [1, 2]. The variety of interactive
programs allows for their successful integration
into the educational process. Methods of teaching
anatomy using augmented reality and 3D virtual
modeling technologies have become widespread
in various areas of medicine, such as dentistry [3,
4], neurosurgery [5], general medicine, etc. The
global trend in medical education technology is
its maximum digitalization, particularly in the
field of anatomy [6]. Classical education based
on anatomical materials (both unfixed and fixed,
including dissection materials) is not suitable for
mass education, as biological materials cannot
be restored or repaired and are quickly damaged.
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Digital 3D models, on the other hand, do not have
these limitations [7]. However, it is clear that the
“gold standard” of clinical anatomy, dissection,
cannot be replaced or supplemented by virtual
and augmented reality. The tactile experience of
dissection and the uniqueness of the human body
provide the basis necessary for the development
of clinical skills. According to S.K. Ghosh (2017),
dissection alone cannot provide a uniform learn-
ing experience and must be supplemented by oth-
er innovative teaching methods in a future model
of anatomy teaching [8]. The lessons we continue
to learn from our experience of distance learning
during the COVID-19 period show how learners
are adapting to online learning. According to J.
Khan et al. (2023), more than half of the study
participants reported that they had adapted well
to the online learning environment. However, the
biggest challenge they faced was a sense of iso-
lation due to the lack of practical training and
hands-on experience [9—11].

Thus, we can assume that a modular approach
to teaching clinical anatomy is effective, with
dissection and work on anatomical materials as
the final stage and interactive systems as an in-
termediate or calibration step. Given the apparent
shortage of cadavers in some countries, the use of
digital dissection could be a useful addition to the
educational process, scientific planning, and clin-
ical analysis. Modernization of medical education
correlates with social development and the dis-
semination of gamification techniques in society
[12—14]. An analysis of the literature has revealed
that a new approach to the study of topographic
anatomy, in the form of using interactive anatom-
ical tables in the educational process, can help
students to better understand the structure of the
human body in three dimensions. This approach
allows students to systematize and summarize in-
formation, as well as objectively evaluate their
knowledge. This contributes to the development
of students’ competencies [15—17].

Today, it is clear that there is a significant shift
in the approach to education in the medical field,
at all levels, from nursing schools to higher educa-
tion institutions [18, 19]. The conclusions drawn
during the pandemic demonstrate the flexibility
of interactive technologies, which, while not a re-
placement for the “gold standard” of dissection
in anatomical education, do harmoniously comple-
ment it [15, 20]. In the context of the changing
market and the emphasis on independent devel-
opments in digital technologies, Russian users
now have access to domestic interactive anatomy
tables, which are being actively introduced into
the education system. Previously, we compared
the technical and practical capabilities of devices

like “Anatomage” and “Pirogov”, providing val-
id data that allowed us to plan a comparative
study of Russian interactive anatomy devices,
considering the high standards for medical edu-
cation quality [6].

The aim of this study: to assess the effective-
ness of using digital dissection tools in the educa-
tional process of clinical anatomy, using interac-
tive anatomical tables, and the need for students
to actively engage with these resources.

To achieve this goal, we have set the following
objectives:

1. To assess the initial level of knowledge
among students before training in order to quali-
tatively select participants into groups.

2. To evaluate the efficacy of interactive ana-
tomical tools in the learning process through com-
parative testing of student performance.

3. To obtain feedback from students regarding
their impressions of using anatomical tables and
the impact of their usage (Appendix).

Null Hypothesis

The effectiveness of the learning trajectory in
clinical anatomy is higher for those students who
use interactive anatomical tools as a supplement
or reference material.

Materials and methods

For determining the sample size for a general
population of 2,000 (total number of the second
yest students of Medical Faculty at participat-
ing Universities (I.I. Mechnikov North-Western
State Medical University; Russian University of

Medicine; I.M. Sechenov First Moscow State
Medical ~ University  (Sechenov — University)
and V.I. Razumovsky Saratov State Medical

University). The sample size was determined using
the following formula:

Sszzz_u C2(1_ )7

where: Ss — the size of the required sample; Z —
Z-factor (1.96 for a 95 % confidence interval); p —
percentage of respondents or responses of interest
(default: 0.5); C — confidence interval (5 %).
The study used domestic interactive anatomi-
cal tables, including “Pirogov” (LLC Razvitie),
“Anatomograph” (LLC Bio veritas), and “PL-
Anatomy TAB” (LLC Programmlab).
The distribution of participants across groups is
shown in Table 1.

To monitor the effectiveness of the training
program, an entrance test was administered to all
participants before the start of the course. At the
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Table 1. Distribution of study participants
Ta6auua 1. Pactipenenenne y4acTHUKOB UCCIEI0BAHUS

Comparison group Experimental groups Control group*
I'pynna cpasnenus dxcnepumenmanvhsvie epynnot Koumpoavnas epynna*
= : Total number
Traditional teaching O6uee
“Pirogov” “Anatomograph” . methods T )
«ITupoezos» <Anamonmoepachs AElEma RO/ L1 Tpaduyuonnas memooduxa
0byuenus.
90 45 30 165 330

Note: * — the control group was formed by uniform random sampling of students in each participating university.

Hpumeuanue: * — KOHTPOJbHAsI Tpymnma (HOPMUPOBATACH MyTeM PABHOMEPHOW CJIy4YaiiHON BBIGOPKU CTYIEHTOB B KaXKIOM
By3e-y4acTHUKE.

Figure. Practical classes with students at the following Universities: A — I.I. Mechnikov North-Western State
Medical University; B — Russian University of Medicine; C — I1.M. Sechenov First Moscow State Medical
University; D — V.I. Razumovsky Saratov State Medical University

Pucynox. llpaktnueckue 3angatusi co crygentamu: A — DIBOY BO «C3ITMY um. M.M. MeunukoBay Mun3-
npasa Poccun; B — OTBOY BO «Poccutickuit yauBepcuter Meantmanl» Munsapasa Poccun; C — OTAOY BO
«Ilepsorit MIMY um. I.M. CeuenoBas Munszapasa Poccun; D — @TBOY BO «CTMY um. B.UM. PasymoBckoro»
Mumnszapasa Poccun
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conclusion of each module, participants took an
exit test and completed a questionnaire (Figure).

It is essential to consider the structural and
technological features of the devices being used.
The interactive anatomy “Pirogov” is a classic
horizontal device with a low weight, as well as
a mobile version that can be installed on any
personal smartphone, creating a remote pairing
in an educational setting. “Anatomograph” and
“PL-Anatomy TAB” models, on the other hand,
are represented by vertical interactive anatomical
devices without a mobile version.

N.I. Pirogov (1810—1881), being the founder
of clinical anatomy, is also known as an outstand-
ing surgeon, whose skill and ability to foresee was
ahead of time. After all, it is obvious that “Ice
Anatomy” in many ways set a high level of di-
agnostic medicine, becoming the basis for radial
methods of research [21].

By practicing cadaveric surgery techniques
I.M. Pirogov managed not only to educate and
train students in surgery with the absence of real
patients, but also to support surgical skills of ex-
perienced surgeons in conditions of extremely rare
operations. I.M. Pirogov believed that it was even
easier to operate on patients than on cadavers [22].

Today, there is a shortage of anatomical materi-
al available for education in a number of countries.
However, it is not a decrease in mortality but a
lack of body donation programs that is responsible
for this condition [23]. The lack of anatomical
material not only creates problems of education
and formation of doctors as specialists, but also
negatively affects scientific activity. Attempts to
replace cadavers are mainly aimed either to use
material of animal origin, or synthetic material
at all. A relative compromise was 3D anatomy,
which can supplement the scarce range of educa-
tional anatomical fixed material, as well as be a
calibration tool during young doctors’ education.
For instance, interactive anatomy table “Pirogov”,
which combines both a 3D human model and the
famous “Ice Anatomy”.

It is important to note that the “PL-Anatomy
TAB” and “Anatomograph” models can change
the angle of inclination from vertical to hori-
zontal, potentially increasing student compli-
ance due to greater user orientation compared to
the “Pirogov” table. Additionally, the larger size
of the "Pirogov” table (730 x 2250 with a res-
olution of 3840 x 1080 pixels) compared to the
“PL-Anatomy TAB” (1180 650 with a resolution
of 3840 2160 pixels) may also appeal to users.
A general comparison of the anatomical tables is
provided in Table 2.

The study was conducted in accordance with the
rules and principles of the Helsinki Declaration of

the World Medical Association. The study was
supported by the Ethics Committee of Sechenov
University (Protocol No. 16-23 dated September
14, 2023).

The results of the questionnaire and input
and output tests were analyzed using IBM SPSS
Statistics 26 and Microsoft Excel 2016.

Results

The assessment of the studied qualitative char-
acteristics in all the surveyed groups, including
gender, age, and degree of satisfaction with learn-
ing, revealed that the null hypothesis of normal-
ity of distribution was not supported. Therefore,
additional methods of non-parametric statistical
analysis were employed to analyze the data.

The analysis of the experience with interactive
educational methods and the time spent using a
computer for extra-curricular activities is presented
in Table 3, along with the results of this analysis.

The null hypothesis of normality of distribution
was not supported, and therefore, nonparametric
methods of statistical analysis were employed to
analyze the data. The results of the analysis of the
average values of respondents’ overall satisfaction
according to various criteria of the educational
process are presented in Table 4. The results of
the analysis of the data of the entrance testing in
the study groups are presented in Table 5.

When analyzing the data from the input testing,
we found differences in trends (Mann — Whitney
U-test, p = 0.021), indicating an increase in the
number of points scored in the output testing for
both the control and experimental groups. The in-
crease in test scores for the output testing was
higher in the experimental group compared to
the comparison group. This can be explained by
the improved consolidation of knowledge gained
through the use of an interactive 3D complex
during training. The results of the average values
for the input and output tests are presented in
Table 6.

The analysis of the effectiveness of training in
the comparison and experimental groups, based on
the results of the input and output tests, showed
statistically significant differences. The Mann —
Whitney U-test showed a p-value of less than
0.001, indicating a strong level of significance.

Discussion

During the analysis of the results, the null hy-
pothesis of the study was confirmed. The findings
suggest that teaching students with the anatomi-
cal table and mobile version of “Pirogov” is more
effective than using “Anatomograph”. However,
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Table 2. General characteristics of the educational aids used
Tab6auua 2. O61as XapaKTEPUCTHKA UCTIOIb3YEMBIX 00Pa30BaTENbHBIX TOCOOUTT

Table used
Characteristics Hcnoap3yembiii cTox
Xapaxmepucmuxa “p; ” « ”
P p Pirogov Anatomograph <«PL-Anatomy TAB>
<«ITupoeoe» <«Anamomozpadh»
glmenswns’ mm 900 x 760 x 1490 1137 x 667 x 955 900 x 820 x 1500
asmep, MM
Screen diagonal, inches § 50 49 50
Huazonany sxpana, oouimol
Ability to change the angle
of inclination to the surface No Yes No
Bosmosxxnocms menamv Y201 HAKIOHA Hem Ha Hem
K N08ePXHOCIU
Number of simultaneous touches
Koauuecmso 00Ho8pemerHbIX 2 20 10
Kacanuu
Knowledge control No Yes No
Koumpoav 3nanui Hem Aa Hem
gblhty to modulate pathologies Limited Yes No
03MOXHKHOCTNG MOOYAAUUU o

5 2paHUUEeHO Aa Hem
namo.Jiozuil
Availability of a mobile application Yes No No
Hanuvue mMoOUNBHO20 NPUNLOKEHUSL Ha Hem Hem
Connection of VR technology No No Yes
Iooknouenue VR mexnonozuu Hem Hem /la

Table 3. Results of the analysis of the experience in using interactive educational methods and the
duration of computer use for extracurricular purposes

Ta6./tuua 3. PeSyJIbTaTI)I aHaJin3a OIIbITa MCIIOJIb30BaHUA MHTEPAKTUBHDBIX 06p330BaT€JIbeIX METO/JUK
1 JJIUTENbHOCTU MCIOJIb30BaHNA KOMIIbIOTEPA BO BHGy‘IGéHbIX neJAax

el ke been o EEtenes Computer use outside of aca(iimic
Group of using anatomical programs?* Hpurposes, hours per week
cnoJab3osanue Komnviomepa
I'pynna Bovin au onvim ucnoavsoeanus 5 %
e s 6éHe yueGHvix uesell, KO1-60 4AcCO8
n (%) 6 Hedento**
? n (%)
ol yes / da 36 (13.3 %) 7.96
Konmponvhas no / mnem 99 (36.7 %) 9.83
Comparison yes / Oa 51 (18.9 %) 4.78
Cpasnenus no / mnem 39 (14.4 %) 6.13
Experimental
dxcnepumenmanvnas
“Anatomograph” yeS / aa 18 (67) 312
«Anamonozpacp» no / nem 27 (10 %) 2.89
yes / Oa 19 (63.3 %) 3.31
«PL-Anatomy TAB»
no / nem 11 (36.7 %) 3.45

Note: Fisher’s exact test (¢) was used in the analysis; * — the obtained empirical value of ¢ (3.11) is in the significance zone,

HO is rejected; ** — the obtained empirical value of ¢ (2.08) is in the significance zone, HO is rejected.

Hpumeuanue: npu anammse wcnoab3oBajacss Tounbiii Tect Muurepa (-KpuTepmii); * — MOMYYEHHOE HMIUPUUECKOE 3HAYCHUE
o-xputepus (3,11) naxomurcs B 3one 3waummoctn, HO orBepraercs; ** — noaydennoe sMnupudeckoe snauenne ¢-xpurepus (2,08)
HaxoauTcs B 30He 3HaumMoct, HO orBepraercs.
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Table 4. Assessment of satisfaction with training among respondents

Ta6auua 4. OteHKa YAOBIETBOPEHHOCTH OOYYEHNEM y PECTIOHIEHTOB

Group / I'pynna

Control
Konumpoavhnas

Comparison
Cpasnenus

Experimental
Jxcnepumenmaavuasn
“Anatomograph” | «PL-Anatomy
<«Anamomoepadh» TAB»

Degree of participation

in this method of presenting
the material

Cmenenv yuacmus 6 OaHHOM
cnocobe nodauu mamepuaia

3.1

3.6 3.8 4.3

Meeting expectations
from the program
Onpasdanue oxudanui
0m npozpamMvl

2.6

4.0 4.1 4.0

Visual usefulness of the lesson
Busyanvhas noanouennocmo
3anamus

2.3

4.4 4.1 4.6

Method of presenting
the material
Cnocob nodauu mamepuana

2.3

4.7 4.5 4.7

Educational value

of the teaching method
Obpazosamenvias ueHHOCMb
MemoouKu npenodasanus

3.1

4.5 4.4 4.7

Usefulness of the teaching
method in terms of mastering
knowledge in the future
Hoaesnocmy memoduxu
npenodasanus ¢ mouKu
3PEHUsL 081A0CHUST 3HAHUSIMU
6 6ydyuien

3.5

4.3 4.3 4.6

Stress/discomfort during en-
trance testing

Cmpecc/ duckomnghopm

Ha 6X00HOM MECTNUPOBAHUN

3.0

2.8 2.6 2.5

Stress/discomfort during exit
testing

Cmpecc/ duckomghopm

HA BbIXOOHOM MECUPOSAHUU

3.2

3.2 2.9 2.4

Overall satisfaction (Me)

Obuas ydosnemsopennocnwy (Me) S

4.2 4.1 4.6 0.013

Note: p — the significance level determined using the Mann
p < 0.05.

IIpumeuanue: p — ypoBeHb 3HAYUMOCTH, OIIpe/eaeHHbI ¢ IpuMeHeHHeM Kputepus Manna — YUTHH;

yecku 3HauuMbl 1pu p < 0,05.

it should be noted that there was a significant in-
crease in correct responses in the “Anatomograph”
group, despite the low initial scores on the en-
trance test. The use of the “Anatomograph” was
also associated with a reduced psychological stress
level among students, as evidenced by lower stress
levels on the entrance and exit tests and a greater
level of participation in presentations. The great-
est satisfaction and lowest stress were reported in
the “PL-Anatomy TAB” group, which is likely
due to the improved ergonomics of the manual.
For further research, it would be interesting to

— Whitney test; * — differences are statistically significant at

* — pasjauyus CTaTUCTU-

consider a combination of these devices in order
to improve both the overall effectiveness of the
teaching methodology and the student’s learning
compliance. The introduction of the “PL-Anatomy
TAB” table into the teaching practice has signifi-
cantly improved the quality of education and
the students’ assimilation of the material. In the
study on the effectiveness of training with the
“PL-Anatomy TAB” table, we found that the pos-
itive impact of training does not depend on the
previous experience with similar programs or 3D
anatomical models. This means that it is possible
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Table 5. Learning efficiency in points (Me)

Ta6.auua 5. dddextusrocts 06yuenus: B Gantax (Me)

Group / I'pynna
Testin, . . E i 1
Tecmupoega e Control Comparison (“Pirogov”) |- ‘xperlmenta /”31ccnepumeuma.ﬂbuaﬂ p*
Konmpoavnas | Cpasnenus («ITupozoe»)| ‘‘Anatomograph «PL-Anatomy TAB»
<«Anamomoepach»

Ef;ffg‘;g: 4.2 2.43 3.3 3.33 0.013
Exit 4.77 4.53 48 4.47 0.017
Buwixodnoe

Note: p — the significance level determined using the Mann — Whitney test; * — differences are statistically significant
at p < 0.05.

IIpumeuanue: p — ypoBeHb 3HAUUMOCTHU, OIIpe/iesleHHbI ¢ IpuMeHeHneM Kputepusi ManHa — YuTHu;

yecku 3Ha4UMBI 1pu p < 0,05.

* — pasaM4us CTATUCTHU-

Table 6. Estimation of the average values of the percentage of correct completion of the entrance
and exit testing in the experimental group and the group of comparison (Me, %)

Ta6auua 6. OtneHka cpeHUX 3HAUYEHWH TPOTIEHTA TPABUIBHOTO BBITTOJHEHNS BXOHOTO U BBIXOHOTO
TECTUPOBaHMs Y 9KCIEPUMEHTAIbHON IPyIIbI 1 TPpyInbl cpaBHenus (Me, %)

Group / I'pynna
Testing 5 Experimental ) . . .
Tecmupoeanue _ Kcne]?’umeﬂmaﬂbﬂaﬂ gomparlson ( III)IrogOV ) p
Anatomograph «PL-Anatomy TAB> pasnenus («Ilupozoe»)
<«Anamomoepach»
Entrance / Bxodnoe 24.33 33.34 41.67 0.001
Exit / Buixodnoe 45.33 42.34 39.5 0.004
Increase in percentage of correct
answers to the initial level
Ipupocm npouenma 21.0 9 17.83 0.037
nPasuIvHo20 6bINOJIHEHUS.
K UCXOOHOMY YPOBHIO

Note: p — the significance level determined using the Mann
p < 0.05.

IIpumeuanue: p — ypoBeHb 3HAUUMOCTHU. OIIpe/lesleHHbIIl ¢ IpuMeHeHneM Kputepusi ManHa — YuTHu;

Yyecku 3Ha4UMbI 11pu p < 0,05.

to use the anatomical table effectively even with-
out prior training, making it a valuable tool for
teaching anatomy.

The data obtained in this study are consistent
with previous studies, including those conduct-
ed by foreign researchers [9, 15, 24], as well as
those conducted in our own country [3, 4, 6]. 3D
virtual modeling is widely used in anatomy and
surgery today [25, 26], and the data from a sys-
tematic review conducted by N. Jayakumar et al.
(2015) indicate the need for introducing virtual
and augmented reality into training at both pre-
and post-graduate levels [27]. However, there
are some limitations to this approach, such as the
commercialization of anatomical atlases and the
absence of a standardized model [28—30], which
have been addressed in this study.

Therefore, we propose the following teaching
methodology for using an anatomical model:

— Whitney test; * — differences are statistically significant at

* — pasJnuusl CTaTHCTH-

1. Study the topic using lecture materials in
an online format. According to a study conduct-
ed by L. Lochner et al. in 2016, the inclusion
of lecture materials increases the “life span” of
knowledge in memory [9]. The experience during
the COVID-19 pandemic has demonstrated that
the assimilation of knowledge from online lectures
is comparable to that from face-to-face lectures.
However, students prefer online lectures as they
provide the opportunity to acquire knowledge
“anywhere”, despite the absence of direct contact
with the group [11, 31].

2. Study the material using a table during two
academic classes. This stage requires more time
than a regular practical lesson, as each student
needs to work with the anatomical model individ-
ually. It is important that each model is correctly
labeled from an anatomical perspective — in ac-
cordance with the latest anatomical terminology
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TA2 [32]. Virtual reality anatomy training and
gamification are discussed separately in this sec-
tion, but today there is no opportunity for mass,
one-time training in a “virtual classroom” for-
mat [26, 30, 33].

3. Interim assessment of the material cov-
ered.The proposed training method allows for
both fewer hours of teaching and increased
student flexibility, which enhances learning
compliance. So today, more than 700 students
from the I.I. Mechnikov North-Western State
Medical University and 600 students from the
I.M. Sechenov First Moscow State Medical
University have already had access to the online
atlas and are using it to prepare for practical
classes and current and intermediate certifica-
tions. Interactive anatomical tables are regularly
used in the Department of Topographic Anatomy
and Operative Surgery at the I.M. Sechenov
First Moscow State Medical University, and
their mobile versions are distributed to students
as part of practical classes and interim exams.
In the future, learning outcomes will be moni-
tored in real-time, which will help identify dif-
ferences in the quality of formation of general
and professional skills and will serve as a basis
for deciding on the widespread use of anatomi-
cal models in educational practice.

Appendix

A typical questionnaire for respondents

. Gender
Age
City

I

Conclusion

1. During the study, the null hypothesis was
confirmed — the use of interactive anatomical ta-
bles significantly improved the quality of educa-
tional methods. This is reflected in the positive
trend in the results of group testing.

2. The high educational value and effectiveness
of technology with a mobile version have been
revealed when compared to other models. The
combination of a stationary device and a “pocket”
version ensures access to knowledge regardless of
the student’s location.

3. The use of vertical interactive anatomical ta-
bles has shown high satisfaction with the teaching
methodology and low levels of situational stress
among students. This, apparently, is due to the
ergonomic design of the devices.

4. An assessment of the effectiveness of using
interactive anatomical programs in the educa-
tional process has been conducted. The analysis
of learning outcomes shows a significantly better
assimilation of material in groups that used 3D
anatomical models during classes. This was due
to the subjective improvement of the learning ex-
perience for students, as they were more engaged
in the educational process and showed increased
interest in the innovative teaching method.

. How much time per week do you spend on non-academic computer-related activities?
. Have you previously used an interactive anatomy program or table? If so, please specify which one.
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Please describe your thoughts on the educational approach, in accordance with the following table:

Rashid  S.,
Khan M.A., Patloo A.A. Analysis of feasibility and ac-
ceptability of an e-learning module in anatomy. Anat Sci
Educ. 2022;15(2):376—91. DOI: 10.1002/ase.2096

Guy R., Byrne B., Dobos M. Optional anatomy and
physiology e-learning resources: Student access, learning
approaches, and academic outcomes. Adv Physiol Educ.
2018;42(1):43—9. DOI: 10.1152/advan.00007.2017

. Heanosa H.B., Mypawos O.B., IIpoxogves M.C. Uc-

nosib3oBanue " Anatomage table” st usyuenust BapnanTHOI
anaromun. Becmuux Hoezopodckozo zocydapcmeentozo
ynusepcumema. 2020;4(120):13—6. [[vanova N.V., Mu-
rashov O.V., Prokof’ev M.S. Use of “Anatomage table”
in the study of variant anatomy. Vestnik of Nowvgorod
State  University.  2020;4(120):13—6. (In  Russ.)].
DOI: 10.34680,/2076-8052.2020.4(120).13-16

HUckaxosa M.K., Epeixenosa I.H. Vcnomp3oBanue uH-
TepakTHBHOTO cTosia IlmporoBa mpu OGydYeHUH CTYJEHTOB-
CTOMATOJIOTOB. AKmyanvivie npobiemMvi meopemuueckou
u Kaunuueckou meduyunvt. 2022;4:51—35. [Iskakova M.K.,
Erezhepova G.N. Using the Pirogov interactive ta-
ble in teaching dental. Actual Problems of Theoreti-
cal and Clinical Medicine. 2022;4:51—5. (In Russ.)].
DOI: 10.24412,/2790-1289-2022-4-5155

. Abarca-Olivas J., Gonzdlez-Lépez P., Fernandez-Corne-

jo V., Verdi-Martinez 1., Martorell-Llobregat C., Bal-
doncini M., et al. 3D stereoscopic view in neurosurgical
anatomy: Compilation of basic methods. World Neurosurg.
2022;163:e593—609. DOI: 10.1016,/j.wneu.2022.04.036

Vasil’ev Y.L., Dydykin S.S., Kashtanov A.D., Molo-
tok E.V., Lyakisheva A.A., Kytko O.V., et al. A com-
parative analysis of lecturers’ satisfaction with Anatomage
and Pirogov virtual dissection tables during clinical and
topographic anatomy courses in Russian universities. Anat
Sci Educ. 2023;16(2):196—208. DOI: 10.1002ase.2248

8.

9.

10.

11.

12.

13.

No. Question Very bad | Bad Satisfied Good | Very good
1 Evaluate your participation in this
presentation method of the material.
Evaluate how well your expectations were
2 | met regarding submitting and mastering the
lesson material based on the results.
3 | Assess the visual organization of the lesson.
4 |How satisfied are you with the teacher’s
presentation of the material (lesson topic)?
In your opinion, how valuable is the way
5 |the educational material is presented in the
classroom?
Evaluate the usefulness of this method of
6 |presenting material for mastering knowledge
in the future.
7 | What is your opinion about the teacher?
3 Evaluate your stress/discomfort during the
entrance test.
9 | Evaluate your stress/anxiety on exit test.
10 |Evaluate ergonomic comfort of the device.
11 | Evaluate navigation in the program.
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CoOOCTBEHHBIU ONBIT IPUMEHEHUA TEXHOAOTUN
VCKYCCTBEHHOI'O UHTEAAEKTA B AMATHOCTUKE
axana3um KapAuu

O.A. Croponosa*, H.1. Kanesckuii, A.C. Tpyxmanos, B.T. VBanikun

DIAOY BO <«Ilepsviti Mockosckuii zocydapcmeennviti meduyunckui ynueepcumem um. .M. Ceuenosas Munucmepcmea
30pasooxpanenus Poccuiickou Dedepayuu (Ceuenoscruil Ynusepcumem), Mockea, Poccutickas Dedepayus

Llenb: oueHnTb 3Ha4YeHne, posib U AUarHOCTUYECKME BO3MOXHOCTU MCKYCCTBEHHOIO MHTEIEKTA MPY AMarHOCTMKe
3aboneBaHuii NuWEBOAa, NPOAEMOHCTPUPOBATL MOAENb MALLMHHOIO 06y4YeHUs, 06eCneYMBaloLLy0 ONTUMNIALMIO
onddepeHumanbHOM oMarHoCTMKM axanasnm Kapaun.

MaTtepuansbi u metoabl. B nccnenoBaHue 6binn BKAOYEHbI 75 naumeHToB (52 % MyxX4nH 1 48 % XeHLMH, cpea-
HUIN BO3PACT KOTOPbIX cocTaBmn 44,5+ 17,8 n 45,6 = 16,6 roga COOTBETCTBEHHO) C NpeaBapuTesbHbIM AMarHo30M
axanasusa kapauun (AK). Mpu NpoBeaeHn MaHOMETPUM NULLIEEBOAA BbICOKOIO pa3peLleHns Obliv OLIEHEHbI AaBre-
HUE NOKOS HMXKHEero nuuesogHoro couHkTepa (HIMC), cymmapHoe paesneHue paccnabnenus HIMC, paBneHve no-
KOSl BEPXHEro nuwiesogHoro cduHkrepa (BIMC), octaTtouHoe paBneHune BIC, naTeHTHbIA nepuon, ANCTaNbHOrO
CEerMeHTa, AsIMHa pa3pbiBa COKPALLEHUS, NHTErpanbHast COKPaTMMOCTb ANCTaNIbHOro CErMeHTa, OAHOMOMEHTHOE
MOBbILIEHME OABNEHMS B NULLEBOAE, HANIMYME NEPUCTANIBTUYECKMX COKPALLEHU, B COOTBETCTBUN C KOTOPbLIMM Na-
LMeHTbI ObiIn pacnpeaeneHsl Ha 4 rpynnel: AK | Tuna, AK Il tmna, AK 1l Tuna n rpynna o6¢cnefoBaHHbIX C ANarH030M,
HE COOTBETCTBYIOLLMM axana3um kapamm. Ha COBOKYNHOCTM AaHHbIX 750 rnoOTKOB U, COOTBETCTBEHHO, 6750 MaHo-
MEeTpUYECKNX NapaMeTpoB MoAenn uckycctBeHHoro nHtennekta DecisionTreeClassifier, RandomForestClassifier
n CatBoostClassifier obyyannce ycraHaBnMBaTb MAaHOMETPUYECKUIA ANarH03 N0 OCHOBHLIM MaHOMETPUYECKMM MO-
Kasatensam. Kputepmsammn cpaBHeEHUS BbICTYNUAM Bpemsi obydeHns n metpuka f1_score. TexHnyeckue xapakrepu-
CTUKU Moaenu (runepnapameTpbl) noadbupannce metoaom GridSearchCV. Mogenb ¢ Hauny4YlwmMMmn pesynstataMmim
Oblfla UHTErPMPOBaHa B BEO-NPUIIOXKEHNE.

Pe3ynbTtaTthl. [1py cpaBHEHUM NO Ny4LWIMM nokasatensam 6bina BoibpaHa moaenbs RandomForestClassifier. Ee Tex-
HUYECKMMM XapakTEPUCTUKAMU CIYXXUU «peLlatoLLme AepeBbs» U rMybrHa BETBNEHUS, YNCIIO KOTOPbIX COCTaBUIIO
14 n 5 COOTBETCTBEHHO. 3a 27 CeKyH[, JaHHbIE rmneprnapamMeTpbl NO3BOAMAM AoCcTUrHyTh f1_score = 0,91 npu mak-
CMMaJIbHO BO3MOXHOM 3HayeHuun 1,0. Pa3paboTaHHOe Ha OCHOBE 3TOM MOAenu BeOG-NpuioXeHne npu aHanuse
[aHHbIX MAHOMETPMYECKOrO UCCNea0BaHNS YCTaHABAMBAET Y NAUMEHTOB OAMH U3 Tpex TunoB AK nnu ncknoyaer
OVarHo3 axanasum kapamm. Kaxabli MaHOMETPUYECKNI TN 3aboneBaHns CONPOBOXAAETCA BbIBOAOM M306paxe-
HUWS, COOTBETCTBYIOLLErO NOCTaBIEHHOMY AMArHO3Y.

BbiBoAabl. Bnepsbie B Poccum B KnnHuke nponeneBTnky BHYTPEHHUX 6ONe3Hen, raCTPOSHTEPONIOrn U renatosio-
rmn nm. B.X. BacuneHko Ce4yeHOBCKOro YHMBEPCUTETA HA OCHOBAHUM AAHHBIX MAHOMETPUN MULLLEBOAA BbICOKOrO
paspelueHns 6bina paspaboTaHa MoaeNb MALLIMHHOIO O0yYeHNs, MPUMEHEHHAs Ois CO3aaHUs BEO-NPUNOXEHUS
1 cnocobHasi 060cHOBaTb MaHOMETPUYECKUI AnarHo3 naumeHTa no BeeAeHHbIM nokasatensam. B denepanbHoit
cnyx6e No MHTeNnnekTyanbHo cobCcTBEHHOCTU (PocnaTeHT) nony4eHo CBMOETENbCTBO O FOCYAapCTBEHHOW pern-
cTpaumn nporpammbl ang ABM Ne 2024665795 ot 05.07.2024 r. 9T1a nporpaMma UCKYCCTBEHHOIO MHTENNEKTa MO-
XeT 6bITb NPUMEHEHA B KIIMHMYECKOW NPaKTUKE B KAYECTBE MHCTPYMEHTA, 06ecneymBatoL,ero noaaepXky NpMHATUS
BpayebHOro peLleHmns C LeNbio ONTMMm3auumy npouecca guddepeHLmanbHON ANarHoCTUKM axanasmm kapamm n 60-
Jiee paHHEero BbIIBNEHUS 3aboneBaHna, onpeaeneHns NporHo3a naumeHTa, a Takke Bblbopa MeTona ero ganbHen-
Lero fie4eHns.

KnioueBble cnoBa: MallMHHOE 00yYeHne, NCKYCCTBEHHbIN MHTENEKT, axanasnga Kapanu, MaHOMeTpuUS NuLLeBoaa
BbICOKOI0 pa3peLueHuns, GyHKUMOoHaNnbHasa AnarHocTrka

KOoH®NUKT nHTEepecoB: aBTOPbI 3asBNSIOT 06 OTCYTCTBMU KOHMIMKTA UHTEPECOB.

Ana untupoBaHusa: CtopoHosa O.A., KaHesckuii H.U., TpyxmaHoB A.C., MBawukumH B.T. CO6CTBEHHbIN OMNbIT NPUMEHEHNS TEXHO-
NOMMA NCKYCCTBEHHOIO MHTENNEeKTa B ANarHOCTMKE axanasmm kapoum. POCCUIACKMIA XypHan raCTPO3HTEepOnorum, renatonorny,
kononpoktonoruun. 2024;34(5):32-39. https://doi.org/10.22416/1382-4376-2024-34-5-32-39
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Aim: to demonstrate an artificial intelligence model that optimises the differential diagnosis of achalasia.

Material and methods. The study included 75 patients: 52 % men (mean age 44.5 + 17.8 years) and 48 % women

(mean age 45.6 + 16.6 years,) with a preliminary diagnosis of achalasia.

Patients were divided into four groups: type |, Il, lll achalasia and a group of patients whose results did not correspond

to a diagnosis of achalasia according to HRM performed based on Chicago Classification version 4.0. On the basis

of a set of data from 750 swallows and therefore 6750 manometric parameters, the artificial intelligence models

DecisionTreeClassifier, RandomForestClassifier and CatBoostClassifier have been trained to provide a manomet-
ric diagnosis. The comparison criteria were the training time and the f1_score metric. The technical characteristics

of the model (hyperparameters) were selected using the GridSearchCV method. The model with the best results was

integrated into a web application.

Results. The RandomForestClassifier was chosen as the best performing model to compare. Its technical charac-
teristics were “decision trees” and branching depth the number of which was 14 and 5 respectively. With a maximum

possible value of 1.0, these hyperparameters achieved f1_score=0.91 in 27 seconds. The web application, devel-
oped on the basis of this model, is capable of analyzing manometric data and establishing one of three types of acha-
lasia in patients. Alternatively, it can exclude the diagnosis of achalasia. The output of an image corresponding to the

diagnosis is produced for each manometric type of the disease.

Conclusions. For the first time in Russia, a machine learning model based on high-resolution esophageal manome-
try data was developed at the V. Kh. Vasilenko Clinic of Internal Disease Propedeutics, Gastroenterology, and Hepa-
tology of Sechenov University. The model has been applied to the creation of a web application which has the ability
to substantiate the manometry diagnosis of patients. The Federal Service for Intellectual Property (Rospatent) issued

a certificate of state registration of the computer program No. 2024665795 dated July 5, 2024. This artificial intelli-
gence programme can be used in clinical practice as a medical decision support tool to optimize the process of dif-
ferential diagnosis of achalasia and early detection of the disease, to determine the patient's prognosis and to select
the method of further treatment.

Keywords: machine learning, artificial intelligence, achalasia, high-resolution esophageal manometry, functional

diagnostics
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[IpumeneHnne TeXHOJOTHI WCKYCCTBEHHOTO WHTEJI-
nexta (M) B TepameBTUYECKON M TaCTPOIHTEPOJIOTH-
YeCKON TIpaKTHKe CTAHOBUTCS Bce 0ojiee aKTyalbHBIM
1 00JI/IaeT 3HAYNTEJNHHBIMU TEPCIIEKTHBAME JIJIST YJTyd-
IIeHUS Ka4ecTBa MeUIINHCKOH TIOMOIIIN.

B cBsisu ¢ pasButHeM HUMPOBLIX TEXHOJOTHII BO3-
HUKJIa BO3MOXKHOCTb HAKOIUIEHUS OOJBIIOTO KOJIUYe-
CTBa MEIUIMHCKUX JIAaHHBIX KaK B TpPapUUECKUX, TaK
U B TeKCTOBBIX (popMarax (pe3yJbTaTbl HHCTPYMEHTAIb-
HBIX 1 JTAGOPATOPHBIX MCCJAEIOBAHIIA, UCTOPUH OOJIE3HM,
orteHKka (P (PEeKTUBHOCTH TPOBOAUMON Tepanuu y pas-
JIMYHBIX TPYII HalmeHTtoB). llosBieHne Takoro o6be-
Ma uHGOPMAIMK JIUKTYeT HeoOXO[UMOCTb B CO3/IaHUH
HOBBIX METOJ/IOB aHA/M3a JaHHBIX. [IprMeHenue B 370
00J1aCTH UCKYCCTBEHHOTO WHTEJLIEKTA Gy/IeT UMETh KJIIO-
4YeBoe 3HAYEHWE, TAK KaK C MOMOIIBIO COBPEMEHHDBIX TEX-
HOJIOTHI MOKHO KPaTHO YBEJMYHUTH CKOPOCTD U KAUYeCTBO
JIMArHOCTHKH, CIIPOTHO3MPOBaTh 3(M@EKT OT Ha3HAUEH-
HOH Tepanuu B KaKJOM WHANBUIYAJbHOM KJIMHUYECKOM
cJIydae, OIEHUTb PUCK PAa3BUTUSI OCJOXKHEHWi 3a6oJie-
BaHWIi, YTO MO3BOJIUT X CBOEBPEMEHHO IIPEIyTIPEINTD.

MamunHoe o0y4yenue

MarmuHHOe 06y4YeHne — 3TO COCTABJSAIONIAS YaCTb
HCKYCCTBEHHOTO MHTEJJIEKTa, METO/ aHAIN3a JaHHBIX,
OCHOBAHHBIN Ha TIPUHITUTIE CHOCOOHOCTH KOMITHIOTEPOB
YUUTbCS M aJalTHPOBATbCS uYepe3 MOoJydaeMbIil MMHU

onbiT [1]. B nannoit orpaciu 60JbII0oe BHUMAHNE Y/l€e-
JISTeTCST aBTOMAaTU3UPOBAHHBIM TIporieypam. Jpyrumu
CJIOBaMU, IIeJb MAIIMHHOTO OGYyYeHHsI COCTOUT B TOM,
4TOGBI CO3/IaTh AJITOPUTMBI, CIHOCOOHBIE YUUTHCS Ca-
MOCTOSITEIbHO, 0e3 HeoOXOAUMOCTH B3aUMOILEHCTBUS
¢ desoBeKoM. ManmHHoe of0ydeHHne MOXKHO paccMa-
TPUBATh KaK <«IPOTPAMMUpOBaHUEe Ha TpuMepes» [2].
K ocHOBHBIM ero BujaM OTHOCSITCSI: OOyuYeHWE C y4u-
TeseM, obydyenue 6e3 yuuteys U oOydyeHHe C TIOJKpe-
mrenneM [3].

B 3apy6exHoii tuTeparype MeTo/i MalluHHOTO 06Y-
YeHUsT ¢ yuuTeseM HasbiBaeTcs «supervised learnings.
«Yunresb» mepegaeT mporpaMMe MCXO[HBIE JaHHbIE,
3amaun, HadbiBaeMble «dataset», ¢ 3apanee u3sBect-
HBIMH IPABUJIbHBIMU OTBETAMH, HA 4eM OHA IPUOG-
peraer cBoil ombIT. [Ipw mocTynieHnn HOBOH 3agaun
porpaMMa yiKe CaMOCTOSITEIbHO WIINET IIPABUJIbHBII
oTBeT B cBoeil 6aze. UToOb! Takoe o6yueHre GbLIO BO3-
MOXKHBIM, HY)KHO [PeIBAPUTENbHO CO6paTh, OTCMO-
TPeTh BPYYHYIO U pasMeruTb ofbydatommuii «datasets.
OTUM JIOJKHBI 3aHUMAThCS KBATM(UIIMPOBAHHbBIN Ye-
JIOBEK WJIM TpyINa JIWIl — KaK pa3 TOT CaMbIil yCJIOB-
HBIN «y4uTesby [4].

Metox o6ydeHUsT ¢ yYuTEeNeM HAWIYydIM o6pa-
30M TOAXOJUT [JIsl MPUMEHEHUs] B MOJENSIX, Ipel-
HAa3HAUYEHHBIX JIJIS PENIeHUs 3a7aud KJIacCUUKAIIHT
¢ 1enblo 06paboTKM OOIUPHBIX OOBEMOB JaHHBIX
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U OCYIUIECTBJIEHUS] HX paclpeleeHus IO PasJiiy-
HBIM KareropusM [5]. I[lpuMmepamMu MOTyT CJIy>KHUTD
pacro3HaBaHue OOGBEKTOB Ha HM300pPAKEHUSX, TAKUX
KaK JMIa, MIKPOIPENapaTbl U 3HJOCKONMYECKHE WC-
crenoBanus. KpoMe Toro, MeToJ| IMOAXOAMUT [JIsT KJac-
CU(UKAINT TEKCTOB, TIO3BOJISSI BBIIETATH ITOJNE3HYIO
nHGOPMAIINIO, PA3JeJsATh OT3bIBbI HA TIOJOKUTENbHbIE
1 OTpUIATENbHbIE, a TaK)Ke TAOJTMYHBIX 3HAYEHUH, MC-
HOJIb3YIOMIUXCS [T TOCTAHOBKU JHArHO30B IO OIIpe-
JeneHHbIM KpuTepusM. O6yueHne ¢ yuuTesleM TaKKe
IPUMEHUMO /ISl CO3[[aHKs TIPOTHO30B HA OCHOBE MMe-
OMUXCSA JaHHBIX. JTO MOXKET BKJIOYATh BBIOOD OII-
THMAJIbHOM TaKTUKM JIEUE€HUS MAIIEeHTa, OlpeeeH e
PHUCKOB Pa3BUTHS OCTIOXHEHNUH 3a007€BaHUS.

IIpuMeHeHne MAIIUHHOTO O0YYEHHUS
B raCTPOIHTEPOJIOTUU

B coBpemenHO#l TacTpPO3HTEPOJOTUU TOBCEMECT-
HO WJIeT BHeJPpEHHME MCKYCCTBEHHOTO HMHTesIeKTa [6].
MarmmumnHoe o6yueHne TTpUMeHsieTcs Kak B aHaJIu3e 10-
JIYYEHHBIX U300paKeHWii MPU TIPOBeeHNN 230¢arora-
CTPOAYO/IEHOCKOIIMH U KOJOHOCKOIINH JIJIS BBISIBJICHS
3JI0KQYEeCTBEHHBIX HOBOOOPA30BaHUi, BOCIAIUTEb-
HBIX TPOIECCOB WJIM COCTOSIBIIUXCST KPOBOTeUEHU
JKEJIYIOYHOTO KUIIEYHOTo TpakTa [7], Tak w Jjis CKpu-
HUHTA TEHETUYECKUX MapPKEPOB, ONPENEJSIONUX 0CO-
OEHHOCTH Ppa3BUTHUsI, TEYEHUS] U IEePCOHATM3UPOBAH-
HOTO TOAXO/Ja K JeUYeHUI0 HEeaJTKOTOJbHOU KUPOBOU
6ose3un meuenn [8].

OtnenbHo o6pamaoT Ha ceb6sl BHUMaHUE METO/IUKH,
o6JIervaiomue JIUarHocTuKy (PyHKIMOHAJIbHBIX Hapy-
menunit nunieBoja. HawmboJsibiliee TpUMeHeHUE TeX-
HOJIOTUW MAITMHHOTO OOydYeHWs MPHOOpeTH IS WH-
teprnperaniun pH-uMnenancomerpun U MaHOMETPUU
MUIIEBO/Ia BBICOKOTO paspelenus [9—16].

ManoMeTpus THUIIEBOJA BBICOKOTO pa3pelieHus
MpU3HAHA <30JI0TBIM CTAaHAAPTOM» JAUATHOCTHKU Ha-
DPYIIEHWIA [BUTATEIbHON (PYHKIINU NUIEBO/A, B 4acT-
HOCTH axasjasuu Kapauu [17—24]. Axanasus kapauu
— 3TO WJMONATUYECKOE HEPBHO-MbINIEUYHOE 3a60J1eBa-
HUe, TPOsBJsIoNeecs (MYHKIMOHATBHBIM HapyIIEHU-
€M TIPOXO/IUMOCTU Kap/UU BCJEJCTBUE JUCKOOP/IU-
HaIUU MEXKy TJIOTKOM, PedJIEKTOPHBIM PACKPBITHEM
mbKHero mumesognoro cdunkrepa (HIIC), mepu-
CTAJIBTHYECKON M TOHUYECKOW AKTHWBHOCTBIO TJIAIKOM
MyCKyJaTypbl nuiieBoga [235]. [lannoe 3aGosneBanue
OTHOCUTCS K PEJKUM HApPYIIEHUSAM JIBUTATEIbHON
(yHKIIMM THIIEBOZA, €r0 PACIPOCTPAHEHHOCTH CO-
craisier 10 cayyaeB Ha 100 000 Hacesenus, a 3a60-
aeBaeMoctb — 1 Ha 100 000 macenenus [25, 26]. 13-
3a HEBBICOKOH PACIIPOCTPAHEHHOCTH U HEIOCTATOUHOMN
OCBEJIOMJIEHHOCTH Bpayveil 06 3TOi GOJIe3HU MPaBUJIb-
HBIIl JIMarHO3 3a4acTylo yCTAHABJIUBAETCS CJIUIITKOM
MO3JIHO — MO JJAHHBIM JIUTEPATYPbl, B CPEIHEM CITy-
CTS S JieT Tocje MaHudectaluu CUMITOMOB, Hau6o-
Jlee 4acTo 3THX TAIMeHTOB OIMMOOYHO JieyaT OT Tra-
cTpoa3odareaynbhoii peduiokcHoii 6ose3nu. [loaromy
60JIbHBIE, TIPEIbBISIONINE Kajgo6bl Ha aucdaruio,
JIOJDKHBI OBITH THIATEJNBHO OOCJIEAOBAHBbI C HMPUMeEHe-
HUEM MaHOMETPUU TIHIIEBO/IA BBICOKOTO pa3pellieHus,

0CcOGEHHO B TeX CJydasiX, KOrjia y HUX HpPH TPOBejie-
HUU PEHTTEHOJIOTHYECKOTO WCCIE0BAHUS C CyJbda-
TOM Gapusi u 930(haroracTpoayoIeHOCKOIIHI UCKIII0Ye-
HBI TUATHO3bI TICEB/I0AXATA3UN, CTPUKTYPDI MHIIEBO/IA,
a IMarHo3 axajasuy KapAuu He MoJATBepskaeH [24, 27].
Hapacratomass moTpe6HOCTb B YCKOPEHUW U MOBbI-
MIEHUN KavyecTBA HMHTEPIPETAIIMA MaHOMETPUUECKUX
WCCJIEIOBAHMI CTaja MPEIMOChIIKON I CO3aHWS
MO/IeIn Ha OCHOBE MCKYCCTBEHHOTO MHTE/JIEKTa, 00e-
cmeunBamomell omrmMusanuio  AnddepeHInatbHON
JIMATHOCTUKK aXaJa3un Kap/IH.

MaTepMaJlbI H METO/bI

B wuccaenoBanue BKIIOYEHBI 75 TAIMEHTOB C MPeJ-
BapUTEJNbHBIM AMarHo3oM axanasuss kKapaunm (AK).
W3 aux 39 mysxkumn (52 %), cpeaHuili Bo3pacT KOTO-
pBIX cocTaBua 44,5 + 17,8 roma, u 36 xenmun (48 %),
veil cpeHMA Bo3pact 6Lt 45,6 + 16,6 roga. Beem ma-
IIUEHTaM B COOTBETCTBUU C IMPOTOKOJIOM TIPOBE/IEHUS
UCCJIE/IOBAHNUS BBIMOJHEHA MAHOMETPHS IIHIIEBOA
BBICOKOTO pa3pelieHns ¢ MpuMeHeHneM 22-KaHaJbHO-
ro BojHO-TIepdy3UOHHOTO KaTeTepa M MaHOMETpUYe-
cxoit cucrembr GI Solar (Hugepanzapr) [18].

s dopmupoBanus obydaromieii 6a3bl JaHHBIX
OBLIN OIpe/leIeHbl CAEAYIONINE TOKA3aTe : aBJIeHIe
MOKOg HMKHero mnumesogHoro cdunkrepa (HIIC),
cymMmapHoe jgaBienue pacciaabuenuss HIIC, naBnenue
IOKOS BepxHero mmieBognoro cdunkrepa (BIIC),
ocrarounoe gasienue BIIC, saTeHTHBINT mepuoj auc-
TAJbHOTO CEerMeHTa, JJIMHA pa3pbiBa COKPAIEHHUs,
UHTErpajibHasi COKPATUMOCTb JMCTAJTbHOTO CErMEHTa,
O/THOMOMEHTHOE TIOBBIIIEHIE JABJEHUSI B IHUIIEBOJIE,
HaJyue TepUCTAIbTUYECKUX COKpalleHuii. /IByms
HE3aBUCHMBIMH JKCIIEPTAMU CYyMMapHO ObLIO MPOaHa-
Ju3upoBaHo 750 IJIOTKOB M B COBOKYMHOCTH 6750 Ma-
HOMETpPHYeCKUX Iapamerpos (puc. 1).

B coorBercTBUM € TOJYYEHHBIMH JAHHBIMH Ia-
nueHTaM ObLr  ycTaHoBjenbl jguarnodst AK I, 11
u IIT tunma (puc. 2), a pesysbTaTbl, HE COOTBETCTBY-
IOII[ie JMArHO3y axajia3uy KapJuu, ObLIM BbIHECEHDI
B OTHeJbHYIO Tpymiy. B pesysibrate wWHTEpIpeTa-
M1 pe3yabTaTOB HCCaefoBaHUN cpean My:RuuH AK
I tuma Gbina BepuduimpoBana B 25 % ciay4aeB, AK
IT tuma — B 25 %, AK III tuma — B 14 %, a rpyn-
My C HETMOATBEP:KIEHHBIM auarHo3oM AK cocraBusm
36 % naunuentoB. Cpeau sKeHIIUH OBLIO CJELyollee
pacnpezenenne mo guartosam: AK I tuma — 15,4 %,
AK II tuna — 15,4 %, AK III tuna — 25,6 %, He co-
orBerctByer auariody AK — 43,6 %.

[Tokasatesn BceX MaHOMETPUYECKUX HCCJIEL0Ba-
Hui 6bLam 3arpyskensl 8 Google Colab (Colaboratory)
u 1pego6paboTaHbl ¢ MOMOIIBIO S3bIKA MTPOTPAMMUPO-
Banust Python 3.10.12 B coorBerctBum ¢ Uukarckoi
knaccuduramnuein 4-ro nepecmorpa. Jlawubie O6bLIN
HO/IeIEHbI HA 00YYAIOMIyI0 U TECTOBYIO BBIGOPKHU B CO-
orHomednn 70 u 30 %. OGyuwaroiiast BbIGOPKa, CO-
crapistomast 70 %, MCOJMB30BATACD JJISI TPEHUPOBKU
Mozean. B kauectBe ydue6HOro Marepuasia BBICTYIIH-
JU TapaMeTpbl MaHOMETPUYECKOTO WCCJeOBAHMUS,
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Pucynox 1. Cxema uccienoBanus: hopMupoBanue o0yvaonieil 6a3bl JaHHBIX

Figure 1. Research scheme: formation of a training database

Pucynox 2. MaHoMeTpus IIMIEBO/JA BbICOKOI'O pa3pelleHus Yy HalUeHTOB ¢ axasasueil kapauu. A — I Tum axa-
Jasuu Kapauu: 1 — gaBieHue mokos BepxHero numieBogHoro chuukrepa (BIIC), 2 — napjeHue IOKOS HUKHE-
ro numesoguoro cpuuxrepa (HIIC), 3 — orcyrcrBue paccnabnenuss HIIC (cymmapHoe gaBieHue pacciabieHust
HIIC — 28 MM pT. CT.), 4 — OTCYTCTBHE NEPUCTAIBTHKHU; HET IJIOTKOB C OJAHOMOMEHTHBIM IOBBIIIEHUEM [aBJICHUS
B mmieBose. b — II tun axanasum kapauu: 1 — pasnenue nokos BIIC, 2 — npasaenuwe moxkosi HIIC, 3 — ot-
cyrerue pacciaabienns HIIC (cymmapHoe pasiaenue pacciaabienns HIIC — 48 MM pr. ¢1.), 4 — OJZHOMOMEHTHOE
TIOBBIINIEHNE /IaBJICHNS B MHUIIEBO/IE; OTCyTcTBUE nepuctaabTuku. B — III tun axanmasum xapaum: 1 — paBieHue 1o-
kost BIIC, 2 — pmasnenue nokos HIIC, 3 — orcyrcrue paccaabaenuss HIIC (cymmapHoe aaBieHue pacciabieHus
HIIC — 35 MM pr. cT.), 4 — Ha yposHe 1—14 cM Hag kpaem HIIC perucrpupyercst IpexIeBpeMeHHOe COKPAIleHne
C MHTErpJIbHON COKPATHMOCTBIO AUCTAJIBHOTO cerMeHTa 5250 MM PT. CT. X € X CM; OTCYTCTBHE IePUCTATbTUKH

Figure 2. High-resolution esophageal manometry in patients with achalasia. A — Type I achalasia: 1 — resting
pressure of the upper esophageal sphincter (UES), 2 — resting pressure of the lower esophageal sphincter (LES),
3 — absence of LES relaxation (integrated relaxation pressure (IRP) of LES is 28 mmHg), 4 — failed peristalsis;
no swallows with panesophageal pressurization. B — Type II achalasia: 1 — resting pressure of UES, 2 — resting
pressure of LES, 3 — absence of LES relaxation (IRP of LES is 48 mmHg), 4 — panesophageal pressurization;
failed peristalsis. B — Type III achalasia: 1 — resting pressure of UES, 2 — resting pressure of LES, 3 — absence
of LES relaxation (IRP of LES is 35 mmHg), 4 — at the level of 1—14 c¢m above the LES, premature contraction
is recorded with Distal Contractile Integral 5250 mmHg x s x cm; failed peristalsis
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Ta6auuya. CpaBHeHue MojieJiell MAITTHHOTO 00y4eHust o 9P PeKTUBHOCTH PABOTHI
Table. Comparison of machine learning models by performance

Mogems / Model F1_score Bpewms, ¢ / Time, s
DecisionTreeClassifier 0,88 10
RandomForestClassifier 0,91 27
CatBoostClassifier 0,9 120

a MCKOMON TepeMeHHON CTajJ caM MaHOMeTPUYeCKUi
nuarHo3. Ilocse srama o6ydyeHuss Mojiesin ObLIa TPOBe-
JeHa nposepka Ha ocraBmmxcst 30 %, IpeacTaBisio-
IIUX TECTOBYIO BBIGOPKY. DTOT HTAII TO3BOJIII OIIEHUTD
TOYHOCTb ¥ 0606IIAIONIYI0 CIIOCOOHOCTD MO/l Ha HO-
BBIX [aHHBIX. DBIIO MpOM3BeIeHO CpaBHEHHE MOoje-
neit DecisionTreeClassifier, RandomForestClassifier,
a taxxe CatBoostClassifier us 6ubamorex sklearn
u catboost coorBercTBeHHO. Kpurepusimu Boi6Opa Mo-
e ObLIo BpeMsi 06ydeHusi, HeoOXOUMOe KOMITbIO-
Tepy [Jist TOTO, 4TOObI U3YyYUTH JAHHBIE U HACTPOHUTD
CBOM MapaMeTphbl TaKuM 06pas3oM, 4TOGBI JOCTUYD sKe-
JIAEMOTO pe3yJibTata, U MeTpuka f1_score, MO3BOJISIO-
1ast OIIEHUTb KAYECTBO MPOBEIEHHON KiacCuUKaIuim,
VYUTBIBAS TOYHOCTH W TOJHOTY aHAIW3a HAa TECTOBOW
BbiGopke. Uem 6imke 3Havenue f1_score k 1,0, Tem
6osee cOamancupoBano paGoraer Mogens (Ta6i.).

KadectBO Momen TPEUMYIIECTBEHHO 3aBHCHUT
OT ee TeXHWYECKNX [apaMeTpPOB, HAa3bIBAEMBIX TH-
neprapaMeTpaMu, KOTOPBIMH B PSIIE CJy4aeB MOTYT
BBICTYIIATh KAK KOJHYECTBO <«PEIIAONUX [IePEBbEB»
U UX ryOGUHA BETBJIEHUS, TAK U KOJMYECTBO TIOBTOPOB
IUKJI0B OGYyYEHUsT ¢ TIPOIIEHTOM KOPPEKTHPOBKHU TIPH-
HSATOTO paHee pelneHus. /[ WX ONTHMaJbHOTO TO-
60pa, TO3BOJSIONIETO [OCTUYD MAKCUMAJIBHOTO yDPOB-
H4 KauecTBa, GbL1 ucroJb3osad Meroj GridSearchCV
u3 6ubanoreku sklearn. Takum o6pa3oM, W3 Tepednc-
JIEHHBIX BBIIIE MoJiesiell 6blia BhIGpaHa MOJENb ¢ Hau-
JIYYTIIAMU TIOKA3aTeISIMI 1 TIepeHECEHA B TIPUJIOKEHHE
Visual Studio Code g5t paspaboTky BeO-TIPUIOKEHNUS
¢ nomoripio pynknun Flask.

Pe3yabTaTbl

[Ipu cpaBHeHUM IO JIyYIIMM TIOKA3aTessIM ObLIa
Bbi6pana Mojenb RandomForestClassifier, rumepra-
pamMeTpaM# KOTOPOI SIBASIIOTCS KOJMYECTBO <«PETAio-
MUX JePEBbEB» U WX TIyOuHa BeTBIeHus. MeTomoMm
GridSearchCV 6putn momoGpaHbl [JIsT Hee 3TH OTI-
TUMaJIbHbIE TEXHUYECKHE XAPAKTEPUCTUKU: KOJHYe-

CTBO ziepeBbeB — 14, TuryOGuHA BETBJEHWIT KasKI0OTO
lepeBa — 5, TIO3BOJIUBINNE JOCTUTHYTH METPHUKU
f1_score = 0,91. PagpaGorannoe ¢ TpuMeHeHUEM

dyukuun Flask Be6-tpuioskenne obecriednsio ymao6-
HBbII uHTepdelic 11 B3aMMOAEHCTBUS ¢ O0yYeHHOI
mojzienbio  RandomForestClassifier. Ilpu oTkpbiTum
BeO-CTPAHUIBI OTOGPaKAOTCA Tpadbl M 3amnojHe-
HISI OCHOBHBIX IIOKa3aTeJieil MPOBEAEHHOTO ITAIUeHTY
MAaHOMETPUYECKOTO MCCAEMOBAHIS, [JAee TIPOUCXOIUT
aBTOMarnyeckasl mpefo6paboTKa BBEJEHHBIX [TaHHBIX,
MEePeAloIIUXCsT MOCTe B yiKe OOYYeHHYIO MOJIeNb,

Ha OCHOBAHUHU KOTOPBIX OHA (POPMUPYET MPEIITOTOKHI-
TeJbHOE MaHoMeTpuueckoe 3akiouenue: AK I rtuna,
AK IT tuna, AK III Tuna u amarHos, He COOTBETCTBY-
0NN axaga3un Kapanu. Kax/prii MaHOMeTpuIecKui
TN 3a60JIeBaHUST CONPOBOXK/IAETCS BBIBOJIOM u300pa-
SKEHUST, COOTBETCTBYIONIETO TTOCTABJECHHOMY JMArHO3Y.

Oocy:kaenne

B nayunoii pa6ote HamMu ObLT pa3paboOTaH MHCTPY-
MeHT ayisi GoJiee OBICTPOrO M TOUYHOTO HPUHATHUS
BpaueOHOTr0 pelleHusl MpPHU BBISIBJIEHUM Y TAIH-
eHToB AK, a Takke ONTHMHU3UPYIOUUI Ipolecc
nuddepennuanbaoil amarHoctukn AK ¢ apyru-
Mu 3aboeBaHMAMM TuUINeBoga. McciaegoBaHus
B JaHHOM HampasJjeHuu Bexytcs c¢ 2018 r., xorma
A. Frigo et al. [13] Ha ocHoBe mokasaresjeil HOp-
MaJIbHOU MEPUCTATbTUKYM U MOTOPHBIX HApYyIIEHUH
OUIIEBOAA CO3JATU CHUCTEMY TOIIEPKKH TMPUHS-
THS BpaveOHBIX PeEIIeHUu, JOCTUTAIOMYI0 TOYHO-
ctu 86 %. B 2020 r. 6buia paszpaboraHa MOJeNThb
Ha ocHoBe anropurMa DecisionTreeClassifier, mo-
crurawoias TouHocTH 78 % npu auddepeHmain-
ot puargoctuke AK III tunma ¢ AK I u Il tunos
[16]. B 2021 r. rpynnoit yuyerpix u3 CIIA Bmep-
Bble Oblia CO3JaHa MOJIEJb Ha OCHOBE TJIyOOKOTO
o6yueHus JAJs1 ONpeIeJeHns OJHOMOMEHTHOIO MO-
BBIIIEHUST JaBJIE€HUS B IUINEBOJE U THIIA I'JIOTKOB,
nocturayB toyHoctu 0,87 m 0,64 cooTBeTCTBEHHO
[12]. 9To oTKpBITHE HNPUBIEKJO K cebe BCeoOIHit
HHTEPEC, TMO3TOMY PabOTBI B 3TOH 06JacTH OBLIN
HpogoJIKeHbl. ['0JoM 103:Ke KOJJIEKTHUB TeX IKe
aBTOPOB CO3/aJ TPU HEHPOHHBIE CETU, COBMECTHAS
pa6oTa KOTOPBIX MO3BOJUJIA JOCTUTHYTh TOUHOCTHU
0,92 mpm ycTaHOBKE MaHOMETPHUUYECKOTO AMArHO3a
[10]. B nmpyroM wucciemoBaHUU CO3JaTH MOJIENb,
CIOCOGHYI0O B PeKMME OHJIAUH OIIEHUTb MOTOPUKY
nuieBoaa ¢ TouHoctbio 91,3 %, xors u He HopMyJIn-
PYIOIIYIO TOJHOIIEHHBII MaHOMETPHUYECKUI [IMarHo3
[14]. A B 2022 r. uccaemoBatenssMu U3 PyMbIHUT
6bL1 pa3paboTaH aJTOPUTM, CIOCOOHBIN Pa3/eNsaTh
MaHOMeTpuuecKue pe3yJabTaTbl Ha 10 pasjudHbIX Aua-
rHO30B ¢ ToYHOCTBIO 93 % [9]. Bosbinoe xosmdecTtBo
3apyOesKHBIX PaboT, MOCBSIIEHHBIX JAaHHOW TeMaTu-
Ke, CBUJETEIbCTBYET O TEPCIEKTUBHOCTH HUCCJIEI0BA-
HUIl B 9TOM HampaBjeHuu. [lomck B 6azax JaHHBIX
eLIBRARY, Pubrus, Pubmed, Scholar.google ne BbI-
SABHUJI PaGOT M0 aHAJOTUYHBIM HCCJIECAOBAHUSIM, BBITIOJ-
HeHHBIM B Poccun.

Hama paspaboTka OTHOCHTCS K IOJyaBTOMATH-
YeCKUM TIPOTrpaMMaM, OGeCIednBAIONINM TOAIEPKKY
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npuHATHSI BpauyeGHOTO pemenusi. Jlocturas wMerpu-
ku f1_score 0,91, amropuT™ He TOJBKO HeE yCTyIa-
€T, HO W TIPEBOCXOJUT PE3YJIbTAThl 3apyOEKHBIX KOJI-
Jer. BBuay BBICOKOW TOYHOCTH CO3/IaHHON CHCTEMBI
MO/I/IEPSKKY TIPUHSATHUST BPauyeOHOTO peNIeHus] U Iep-
CIIEKTUBHOCTH €€ PA3BUTHUS, TUIAHUPYETCS ajbHeli-
mast MoaudUKAIMSI MTPOTPAMMbBI C Y4eTOM M Jiopa-
6OTKOIl HEKOTOPBIX UMEIOIINXCS OTPAHUYEHUN, TaKUX
Kak HeGombInoil pasmep BbIGOpKu (75 MHalUEHTOB,
750 rtiotkoB, 6750 mokazaTeneli), a Takxke pa6o-
Ta ¢ 4 AWMarHO3aMM U3 7 BO3MOXKHBIX, TPe/ICTABJIEH-
HBIX B UMKarckoi kjaccupuKamu 4-TO mepecMoTpa.
Ha pannbiit MOMeHT B J1aGOpaTOpUM UCCJIEOBAHUS
JBUTATETBHON  (PYHKIUU  KETyJOYHO-KUIIETHOTO
TpakTa u pH-uMnemgancomeTpun, OCHOBaHHOIT Ha 6a3e
KivHUKM TpomeNeBTHKN BHYTPEHHUX OoJe3Hell, ra-
cTpoaHTepoJioruu u renarosorun uM. B.X. Bacuienko
CeueHOBCKOTO YHUBepcuTera, mposeaero 2950 uccie-
JIOBAaHUN METOJIOM MaHOMETPUU IIHIIEBO/IA BBICOKOTO
paspellieHusi, 4TO TO3BOJUT MacIITaOMpoBaTh pa3pa-
60TKy B 39 pas.

3akioueHue

Briepsbie B Poccuu B Kinnuke mporneieBTUKN BHY-
TPEHHUX 60JIe3HE, TACTPOIHTEPOJIOTHH 1 TETIATOJIOTUN
uM. B.X. Bacunenko CeueHOBCKOTO Y HUBEPCUTETA BbI-
MOJTHEHO WCCJIe/IOBaHNE TI0 TPUMEHEHUIO aJTOPUTMOB
MAIIMHHOTO OOYYeHUS B [AMArHOCTHUKE [[BUTATETHHBIX
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Own Experience in the Use of Artificial
Intelligence Technologies in the Diagnosis
of Esophageal Achalasia

Olga A. Storonova*, Nikolai I. Kanevskii, Alexander S. Trukhmanov, Vladimir T. Ivashkin

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

Aim: to demonstrate an artificial intelligence model that optimises the differential diagnosis of achalasia.

Material and methods. The study included 75 patients: 52 % men (mean age 44.5 = 17.8 years) and 48 % women

(mean age 45.6 + 16.6 years,) with a preliminary diagnosis of achalasia.

Patients were divided into four groups: type |, Il, lll achalasia and a group of patients whose results did not correspond

to a diagnosis of achalasia according to HRM performed based on Chicago Classification version 4.0. On the basis

of a set of data from 750 swallows and therefore 6750 manometric parameters, the artificial intelligence models

DecisionTreeClassifier, RandomForestClassifier and CatBoostClassifier have been trained to provide a manomet-
ric diagnosis. The comparison criteria were the training time and the f1_score metric. The technical characteristics

of the model (hyperparameters) were selected using the GridSearchCV method. The model with the best results was

integrated into a web application.

Results. The RandomForestClassifier was chosen as the best performing model to compare. Its technical charac-
teristics were “decision trees” and branching depth the number of which was 14 and 5 respectively. With a maximum

possible value of 1.0, these hyperparameters achieved f1_score=0.91 in 27 seconds. The web application, devel-
oped on the basis of this model, is capable of analyzing manometric data and establishing one of three types of acha-
lasia in patients. Alternatively, it can exclude the diagnosis of achalasia. The output of an image corresponding to the

diagnosis is produced for each manometric type of the disease.

Conclusions. For the first time in Russia, a machine learning model based on high-resolution esophageal manome-
try data was developed at the V. Kh. Vasilenko Clinic of Internal Disease Propedeutics, Gastroenterology, and Hepa-
tology of Sechenov University. The model has been applied to the creation of a web application which has the ability
to substantiate the manometry diagnosis of patients. The Federal Service for Intellectual Property (Rospatent) issued

a certificate of state registration of the computer program No. 2024665795 dated July 5, 2024. This artificial intelli-
gence programme can be used in clinical practice as a medical decision support tool to optimize the process of dif-
ferential diagnosis of achalasia and early detection of the disease, to determine the patient's prognosis and to select
the method of further treatment.

Keywords: machine learning, artificial intelligence, achalasia, high-resolution esophageal manometry, functional

diagnostics
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CoOCTBEHHbIV ONbIT NMPUMEHEeHNS TEXHONIOrnm UCKYCCTBEHHOIro MHTeneKrta

B AMArHOCTUKe axajia3nmn Kapamm

0O.A. CtopoHoBa*, H.N. KaneBckuin, A.C. TpyxmaHoB, B.T. MBalukuH
®raQy BO «[lepBbiii MOCKOBCKWIA rocyAapCTBEHHbIA MeauLmnHCckuii yuueepcuteT uM. .M. CedeHoBa» MuHucTepcTBa
3apaBooxpaHeHus Poccuiickori @enepaummn (CedeHoBckuii YuuBepcuteT), Mocksa, Poccuiickas denepaums

Lenb: oueHNTb 3HA4YEHNE, POJIb U ANArHOCTUYECKME BOSMOXHOCTU NCKYCCTBEHHOIO UHTESIEKTA NPWY ANArHOCTUKE
3aboneBaHuin NULLEBOAA, NPOAEMOHCTPMPOBATL MOAE/b MALLVHHOIO 06y4eHUs, 06ecrneymBaloLLy0 ONTUMU3aUUo
onddepeHumanbHON OUarHOCTMKM axana3nm Kapauu.

Martepuanbl n meTogpl. B vccnenosaHme 6binv BKIItoYEHbl 75 naumeHToB (52 % MyxXUuH 1 48 % XeHLUWH, cpea-
HUIN BO3PACT KOTOPbIX cocTaBmn 44,5+ 17,8 n 45,6 = 16,6 roga COOTBETCTBEHHO) C NpeaBapuTeNbHbIM AMarHo30M
axanasusa kapauu (AK). Mpu npoBegeHN MaHOMETPUKM NULLLEEBOAA BbICOKOrO paspelleHns Oblsiv OLeHEeHbl gaBne-
HUe MoKOs HUXHEro nuuiesoaHoro couHkrepa (HMC), cymmapHoe aasneHune paccnabnenusa HMC, nasneHve no-
KOS1 BEpPXHeEro nuwesogHoro cduHktepa (BIC), octaTtouHoe paBneHune BIC, naTeHTHbI nepuon, ANCTaNbHOIO
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CermMeHTa, MHTerpanbHas COKPaTMMOCTb ONCTANIbHOMO CErMeHTa, A/IMHA pa3pbiBa COKPaLLEHMs!, OOHOMOMEHTHOE
MOBbILLEHVE AABNEeHUS B NULLEBOAE, HaNMYne NepucTanbTMHecKnX COKpaLLeHnin, B COOTBETCTBUN C KOTOPbLIMK Na-
LMeHTbI ObIn pacnpeaeneHsl Ha 4 rpynnel: AK | Tuna, AK Il tmna, AK 1l Tuna 1 rpynna o6cnenoBaHHbIX C ANarH030M,
He COOTBETCTBYIOLLMM axanasum kapamm. Ha coBoKynNHOCTM AaHHbIX 750 rnoTKOB U, COOTBETCTBEHHO, 6750 MaHo-
MeTpUYeckmx napamMeTpoB Moaenu nckyccteeHHoro uHtennekrta DecisionTreeClassifier, RandomForestClassifier
n CatBoostClassifier oby4annce yctaHaBnnmBaTb MaHOMETPUYECKUIA ANarHo3 No OCHOBHLIM MaHOMETPUYECKMM MOo-
KasaTensm. Kputepmsammn cpaBHeHUs BbICTYNuAn Bpemsi obydeHns n metpuka f1_score. TexHnyeckue xapaktepu-
CTUKM Mogenu (runepnapameTpbl) nogdmpanmce metogom GridSearchCV. Mogenb ¢ HanayywmnMmn pesynbratamim
Oblna HTEerpupoBaHa B Be6-NpusioxeHue.

Pe3ynbTtaTthl. [1py cpaBHEHUM NO AyHLWNM nokasatensm 6biia BoibpaHa moaenbs RandomForestClassifier. Ee Tex-
HUYECKMMM XapakTepPUCTMKaMU CYXXUIU «peLuatoLLme aepesbsi» U rnyobrHa BETBAEHUS, YUCII0 KOTOPbIX COCTaBUIIO
14 n 5 cooTBETCTBEHHO. 3a 27 CeKyH[, faHHble rmneprnapamMeTpbl NO3BOAWMAM A0CTUrHyTh f1_score = 0,91 npu mak-
CMMaJIbHO BO3MOXHOM 3HadeHun 1,0. PazpaboTaHHOe Ha OCHOBE 3TOM MoAenun BebG-npuioXeHne npu aHanmse
[AaHHbIX MAaHOMETPUYECKOro NCCNefOoBaHNS yCTaHaBAMBAET Y NAUMEHTOB OAMH U3 Tpex TunoB AK nnm ucknodaet
OMarHo3 axanasum kapamm. Kaxabii MaHOMETpUYeckunii Tun 3aboneBaHns CONPOBOXAAETCS BbIBOOAOM M306paxe-
HUS1, COOTBETCTBYIOLLLErO NOCTABIEHHOMY AMArHO3Yy.

BbiBoAabl. Bnepsbie B Poccumn B KnnHrke nponeneBTnky BHYTPEHHUX 6one3Hel, raCTpoaHTEPONOrnn U renatoso-
rmn nm. B.X. BacuneHko Ce4yeHOBCKOro YHMBepcmUTeTa Ha OCHOBaAHUM AaHHbIX MAaHOMETPUN MULLLEBOAA BbICOKOIO
paspelueHns bbina paspaboTaHa Mogenb MAlLMHHOIO 00yYeHUsl, MPUMEHEHHas Oasi co3aaHns BeO-NpunoXeHns
1 cnocobHass 060CcHOBaTb MaHOMETPMYECKNI AMarHo3 nauyeHTa no BBeAeHHbIM nokasatensm. B denepanbHoii
cnyx6e No MHTennekTyanbHOM coO6CTBEHHOCTM (PocnaTeHT) nosyyYeHo CBUAETENLCTBO O FOCYAAPCTBEHHON pern-
cTpaumn nporpammbl ansg ABM Ne 2024665795 ot 05.07.2024 r. 3Ta nporpaMmMa UCKYCCTBEHHOIO UHTEeNNeKTa Mo-
XeT ObITb MPUMEHEHA B KIIMHMYECKOW NpakTUKe B KA4eCTBE MHCTPYMeHTa, 06ecneymBatoL,ero noaaepXky npuHaTUS
Bpa4yebHOro peLleHmns ¢ Lesbio onTMMm3auum npouecca guddepeHumanbHON ANarHoCTUKM axanasmm kapamm n 60o-
Jiee paHHero BbIsIBNEeHUs 3aboneBaHns, onpeaeneHns NporHo3a naumeHTa, a Takke Bblbopa MeTona ero gasnbHen-
LLEero feveHus.

KnioueBble cnoBa: MallMHHOE 00yYeHne, NCKYCCTBEHHbIN MHTENEKT, axanasusa kapanu, MaHOMeTpuUs NuLLeBoaa
BbICOKOr0 pa3peLueHust, GyHKLMOHanbHas anarHocTrka

KoH®NUKT nHTepecoB: aBTOpbl 3asBSIOT 06 OTCYTCTBMU KOHDSIMKTA MHTEPECOB.

Ana untupoBanua: CtopoHosa O.A., KaHeBckuii H.U., TpyxmaHoB A.C., MeawwkuH B.T. Co6CTBEHHbIN OMbIT MPUMEHEHNSI TEXHO-
NOruiAi UCKYCCTBEHHOIO MHTENNEKTA B ANArHOCTUKE axanasun kapamn. POCCUIACKMIA XXypHan racTposHTEPOsorMum, renaTosormu,
kononpokTonoruun. 2024;34(5):32-39. https://doi.org/10.22416/1382-4376-2024-34-5-32-39

The application of artificial intelligence (AI) tech-
nologies in therapeutic and gastroenterological prac-
tice is becoming increasingly relevant with the poten-
tial to significantly enhance the quality of healthcare.

The development of digital technologies has made
it possible to accumulate a large amount of medical
data in both graphic and text formats (results of
instrumental and laboratory tests, medical histories,
and the evaluation of the effectiveness of therapy in
different groups of patients). The sheer volume of
data now available requires the development of new
analytical techniques. Artificial intelligence will be
of significant benefit in this area. With the use of
modern technologies, the speed and quality of diag-
nostics can be increased, as well as the ability to pre-
dict the effect of prescribed therapy in each clinical
case. Furthermore, the risk factors associated with
disease can be identified, allowing for the preven-
tion of complications at an earlier stage.

Machine learning

Machine learning is a key component of artificial
intelligence (AI), a method of analyzing data based
on the principle of computers’ ability to learn and

adapt through the experience they receive [1]. In
this industry there is a strong focus on the use of au-
tomated procedures. In other words, the objective of
machine learning is to develop algorithms that can
learn autonomously, without the need for human in-
tervention. Machine learning can be considered a
form of “programming by example” [2]. There are
three main types of machine learning: supervised,
unsupervised and reinforcement learning [3].

In supervised learning the “teacher” provides the
program with raw data/tasks, called a “dataset”,
which contains the correct answers in advance. This
allows the program to develop its expertise. Upon
the arrival of a new task the program initiates an
independent search within the database for the most
appropriate response. Prior to conducting any train-
ing, it is essential to assemble a comprehensive train-
ing dataset. This dataset must be manually reviewed
and labelled to ensure accuracy and quality. This
should be conducted by a suitably qualified indi-
vidual or a team of personnel, in the role of the
‘teacher’ [4].

Supervised learning is most effective when
used in models designed to solve the classification
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problem, as it is well-suited to processing extensive
amounts of data and distributing it into various
categories [5]. Examples of this include the ability
to recognize objects in images, such as faces, mi-
cro-specimens and endoscopic examinations. In ad-
dition, the method is suitable for text classification,
allowing to highlight useful information, separating
reviews into positive and negative, and tabulating
values used to make diagnoses according to certain
criteria. Supervised learning is also a valuable tool
for making predictions based on available data. This
may include selecting the most appropriate treat-
ment plan for the patient and identifying potential
complications associated with the disease.

Machine learning in gastroenterology

The use of artificial intelligence is now a standard
feature in modern gastroenterology [6]. Machine
learning is used in the analysis of acquired images
during esophagogastroduodenoscopy and colonos-
copy to detect malignant neoplasms, inflammatory
processes or bleeding of the gastrointestinal tract [7]
and for screening of genetic markers that determine
the features of development, course and personalized
approach to treatment of non-alcoholic fatty liver
disease [8].

In addition, techniques that facilitate the di-
agnosis of functional disorders of the esophagus
are receiving increased attention. The most signif-
icant application of machine learning technology
to date has been in the interpretation of high-res-
olution manometry (HRM) and pH-Impedance
monitoring [9—16].

HRM is the recognised “gold standard” for the di-
agnosis of esophageal motility disorders, particularly
achalasia [17—24]. Achalasia is an idiopathic neuro-
muscular disease that manifests as functional impair-
ment of cardia patency due to a lack of coordination
between swallowing, reflex opening of the lower
esophageal sphincter (LES), and peristaltic and
tonic activity of the esophageal smooth muscle [25].
This disease is one of the rare esophageal motility
disorders, with a prevalence of 10 cases per 100,000
population and an incidence of 1 per 100,000 popu-
lation [25, 26]. Due to the low prevalence and lack
of awareness of the disease among physicians, the
correct diagnosis is often made too late. According
to the literature, on average, this occurs 5 years after
the manifestation of symptoms. Most often, these
patients are mistakenly treated for gastroesophageal
reflux disease. Therefore, patients presenting with
complaints of dysphagia should undergo a thorough
evaluation with HRM especially when diagnoses of
pseudoachalasia, esophageal strictures have been
excluded by barium sulphate radiological exam-
ination and esophagogastroduodenoscopy, but di-
agnosis of achalasia was not confirmed [24, 27].

The growing need to accelerate and improve the
quality of manometric study interpretation has
become a prerequisite for the development of an
artificial intelligence-based model to optimize the
differential diagnosis of achalasia.

Materials and methods

The study included 75 patients: 52 % men (mean
age — 44.5 £ 17.8 years) and 48 % women (mean
age — 45.6 = 16.6 years,) with a preliminary di-
agnosis of achalasia. In accordance with the study
protocol, HRM was performed on all patients us-
ing a 22-channel water perfusion catheter and “GI
Solar” manometric system (Netherlands) [18].

The following parameters were identified as
the foundation for the training database: resting
pressure of the lower esophageal sphincter (LES),
integrated relaxation pressure of LES, resting
pressure of the upper esophageal sphincter (UES),
residual pressure of UES, distal latency, distal
contractile integral, panesophageal pressurization,
presence of normal peristalsis. A total of 750 swal-
lows and a combined total of 6,750 manometric
parameters were analyzed by two independent ex-
perts (Fig. 1).

Based on the data obtained, patients were diag-
nosed with achalasia types I, II, and III (Fig. 2),
and the results that did not correspond to the
diagnosis of achalasia were placed in a separate
group. As a result of interpreting the research re-
sults, among men, type I achalasia was verified
in 25 % of cases, type II — in 25 %, type III —
in 14 %, and the group with an unconfirmed diag-
nosis consisted of 36 % of patients. Among wom-
en, the following distribution by diagnoses was
observed: type I achalasia — 15.4 %, type 1T —
15.4 %, type III — 25.6 %, not corresponding to
the diagnosis — 43.6 %.

All manometric study data was uploaded to
Google Colab (Colaboratory) and preprocessed
using the Python 3.10.12 programming language
in accordance with the Chicago Classification ver-
sion 4.0. The data were divided into a training
and a test sample in a ratio of 70 % to 30 %.
A training sample of 70 % was used to teach the
model. The parameters of manometric study were
used as teaching material, with the manometric
diagnosis itself becoming the desired variable.
Once the training phase of the model had been
completed, a test was carried out on the remaining
30 % of the data set, representing the test sam-
ple. This phase enabled us to assess the accuracy
and generalising capabilities of the model on new
data. A comparison was conducted between the
DecisionTreeClassifier, RandomForestClassifier,
and CatBoostClassifier models from the sklearn
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Figure 1. Research scheme: formation of a training database

Pucynox 1. Cxema uccienoBanus: hopMupoBanne o6yvaionieil 6a3bl JaHHBIX

Figure 2. High-resolution esophageal manometry in patients with achalasia. A — Type I achalasia: 1 — resting
pressure of the upper esophageal sphincter (UES), 2 — resting pressure of the lower esophageal sphincter (LES),
3 — absence of LES relaxation (integrated relaxation pressure (IRP) of LES is 28 mmHg), 4 — failed peristalsis;
no swallows with panesophageal pressurization. B — Type II achalasia: 1 — resting pressure of UES, 2 — resting
pressure of LES, 3 — absence of LES relaxation (IRP of LES is 48 mmHg), 4 — panesophageal pressurization;
failed peristalsis. B — Type III achalasia: 1 — resting pressure of UES, 2 — resting pressure of LES, 3 — absence
of LES relaxation (IRP of LES is 35 mmHg), 4 — at the level of 1—14 cm above the LES, premature contraction
is recorded with Distal Contractile Integral 5250 mmHg x s x c¢m; failed peristalsis

Pucynox 2. ManoMerpusi THIEBOa BbHICOKOTO Pa3pellieHus y MalHeHToB ¢ axagaswell kapamu. A — 1 tum axa-
Jasuu Kapauu: 1 — paBieHue mokosi BepxHero muiieBognoro chuuxrepa (BIIC), 2 — nasieHue IIOKOS HUDKHE-
ro mumesognoro cunrrepa (HIIC), 3 — orcyrcrBue paccaabaenus HIIC (cymmapHoe maBienme paccaabneHnst
HIIC — 28 MM pT. ¢T.), 4 — OTCYTCTBHE NEPUCTAIBTHKU; HET IJIOTKOB C OJHOMOMEHTHBIM IOBBIIICHUEM [IaBJICHUS
B numieBoge. b — Il tun axamasum kapaum: 1 — npasnenue mokos BIIC, 2 — manenme moxos HIIC, 3 — ot-
cyrcrBue paccaabaennss HIIC (cymmaproe pasnenue paccaabaenuss HIIC — 48 MM pr. ¢1.), 4 — OZHOMOMEHTHOE
TOBBITIIEHNE JABJIEHNS B MUIEBO/E; OTCyTCTBUE NepuctaabTuku. B — III tm axamasum kapauu: 1 — gaBjeHune mo-
kos BIIC, 2 — masaenue mokos HIIC, 3 — orcyrcreue paccrabaenus HIIC (cymmapHoe maBienne paccaaGneHns
HIIC — 35 MM pr. cT.), 4 — Ha ypoBue 1—14 cM Hag kpaem HIIC permcrpupyercst mpesk/eBpeMEeHHOe COKPaIeHne
C MHTErPAJbHONU COKPATHMOCTBIO AUCTAIBHOTO cerMeHnTa 5250 MM PT. CT. X € X CM; OTCYTCTBHE IEePUCTATbTUKH
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Table. Comparison of machine learning models by performance
Ta6auua. CpaBHeHue Mojiesieil MAITTHHOTO 00y4YeHust o 9P PeKTUBHOCTH PABOTHI

Model / Moaean F1_score Time, s / Bpewms, ¢
DecisionTreeClassifier 0.88 10
RandomForestClassifier 0.91 27
CatBoostClassifier 0.9 120

and catboost libraries, respectively. The selection
criteria for the model were based on the training
time required for the computer to learn the data
and adjust its parameters to achieve the desired
result. The f7_score metric was used to assess
the quality of the classification performed, taking
into account the accuracy and completeness of the
analysis on the test sample. The closer the value
of f1_score is to 1.0, the more balanced the model
is (Table).

The quality of the model is primarily deter-
mined by its technical parameters, which are
known as hyperparameters. In some cases, these
can include the number of “decision trees” and
their branching depth, as well as the number of
repetitions of training cycles with a percentage
of corrections to previously made decisions. The
GridSearchCV from the sklearn library was em-
ployed to select the optimal parameters to achieve
the highest quality level. The most successful
model was therefore selected and transferred to
Visual Studio Code, where it was developed into
a web application using the Flask.

Results

The RandomForestClassifier was chosen as the
best performing model to compare. Its technical
characteristics were “decision trees” and branch-
ing depth. Using the GridSearchCV method, the
optimal hyperparameters were identified as fol-
lows: number of trees — 14, branching depth
of each tree — 5, which achieved the metric
f1_score of 0.91. The web application, developed
using the Flask function, provides a user-friend-
ly interface for interacting with the trained
RandomForestClassifier model. When the web
page is opened, the boxes for entering the main
parameters of the manometric examination per-
formed on the patient are displayed. The entered
data are then automatically preprocessed and
transferred to the trained model, which forms a
presumptive manometric conclusion based on this
information. The conclusions that can be reached
are type I achalasia, type II achalasia, type III
achalasia and diagnosis that does not correspond
to esophageal achalasia. The output of an image

corresponding to the diagnosis is produced for
each manometric type of the disease.

Discussion

Our scientific work has led to the development
of a tool that enables faster and more accurate
medical decision-making when detecting achala-
sia in patients, as well as optimizing the process
of differential diagnosis of achalasia with other
esophageal diseases. This area of research has been
ongoing since 2018, when A. Frigo et al. [13] de-
veloped a medical decision support system that
uses data on normal peristalsis and esophageal mo-
tility disorders to achieve an accuracy of 86 %. In
2020, a model based on the DecisionTreeClassifier
algorithm was developed, achieving an accuracy
level of 78 % in the differentiation of type III
achalasia from types I and IT achalasia [16]. In
2021, a group of scientists from the United States
developed a deep learning-based model to detect
pressurization and swallow type, achieving an ac-
curacy of 0.87 and 0.64, respectively [12]. The
discovery attracted significant interest, leading to
the continuation of work in this area. A year later,
a team of the same authors created three neural
networks, which achieved an accuracy of 0.92 in
manometric diagnosis [10]. Another study devel-
oped a model that can perform real-time analy-
sis of esophageal peristalsis with 91.3 % accuracy.
However, this model was not capable of providing
a comprehensive manometric diagnosis [14]. In
2022, a research team from Romania developed an
algorithm that can distinguish between 10 differ-
ent diagnostic categories with 93 % accuracy [9].
A significant number of foreign works on this sub-
ject demonstrate the potential for further inves-
tigation in this area. A search of the eLIBRARY,
Pubmed, Scholar.google databases did not yield
any papers on similar studies carried out in Russia.

Our development is a semi-automated pro-
gram designed to provide support for medical
decision-making. The algorithm has achieved an
f1_score of 0.91, which not only demonstrates its
effectiveness but also outperforms the results of
its foreign counterparts. Following the successful
implementation of the medical decision-support
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system, further modifications are planned in
order to refine existing limitations. The small
sample size (75 patients, 750 swallows 6,750 pa-
rameters) will be increased to allow for greater
statistical reliability. Additionally, the system
will be expanded to accommodate four diagnoses
out of seven possible, as defined by the Chicago
classification version 4.0. Currently, 2,950 stud-
ies using HRM have been carried out in the lab-
oratory for the investigation of gastrointestinal
tract motility and pH-Impedance Monitoring
at the V.Kh. Vasilenko Clinic of Propaedeutic
of Internal Diseases, Gastroenterology, and
Hepatology of Sechenov University. This could
pave the way for a significant scaling up of the
study by a factor of 39.

Conclusion

For the first time in Russia, the V.Kh. Vasi-
lenko Clinic of Propaedeutic of Internal Diseases,
Gastroenterology, and Hepatology of Sechenov
University has conducted a study on the application
of machine learning algorithms in the diagnosis of
esophageal motility disorders. We have developed
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Llenb: OLEHUTb 3HAYEHNE NONOXKUTENIBHOIO pPe3ynbrata NoAMMepasHon LenHom peakumm Ha PHK Bupyca renatuta D
(HDV PHK) B 6ronTtaTe nevyeHun 60sbHbIX XpoHU4ecknm renatutom D (XID) nocne 3aBepLUeHUs MPOTUBOBMPYCHOW
Tepanun (MBT) B kayecTBe NpeankTopa peunansa NHdekumn.

Martepuanbl U meTtoabl. B nccnepgosaHue 6bin BktodeH 21 naumeHT ¢ XD, koTopble nosy4any KOMOUHUPOBaH-
Hyto MBT narnHtepdepoHom anbda 1 6yneBMpTUAOM B TedeHMe 48 Henenb 1 Npoaosixann MoHoTepanuio byne-
BUPTUOOM B TeyeHne 48-96 Heaenb, TO eCTb 06Las NPOLAOMKUTENIbHOCTL NPOTUBOBUPYCHOW TEPanuUu cocTasuna
96-144 Hepenu. Y Bcex nauneHtoB HDV PHK nepectana onpenenaTbCs B CbIBOPOTKE KPOBU Yepes 24-96 Hepenb
OT Ha4yana ie4eHNs Npm COXPaHEHNN aBUPEMUN HE MeHee 48 Hepenb A0 3aBePLUEHMSI NPOTUBOBUPYCHOW TEpanuu.
B koHLEe nevyeHns BceM naLmeHTam Obina BbinonHeHa broncus neveHn ¢ onpeneneHmem HDV PHK B TkaHu neveHu.
Peaynbratbl. VI3 21 naumeHTa ¢ COXpaHEHMEM MOJIHOFO BUPYCOMIOMMYECKOrO OTBETA (HEraTMBHbLIA peadynbTaTt no-
nMmepasHoi LenHoi peakumn Ha HDV PHK) B cbiBopoTke y 8 (38 %) B TkaHM neyveHn 6bina o6HapyxeHa HDV PHK,
TO €CTb HE JOCTUTHYT TKaHEBOW BUPYCONOrMYECKU OTBET. Y BCEX 8 MaUMEHTOB B Te4eHue 24 Henenb nocne npe-
kpaweHus MNBT Habnogancsa peunams XID.

BbiBoabl. Y naumeHToB ¢ XI'D ¢ NOAHBIM CbIBOPOTOYHBIM BUPYCOIOrMYECKMM OTBETOM OTCYTCTBME TKAHEBOIO BMPY-
conorunyeckoro oteeta (obHapyxeHne HDV PHK B 6uontaTte neyeHn) aBnseTcs NpeankTropom peuvamea, YTo cny-
XWUT OCHOBaHWeM ansa npogomxkexus MNBT.

KnioueBbie cnoBa: xpoHunyeckuii renatnt D, npoTMBOBMpPYCHas Tepanus, 6yneBmpTua, 6Moncust ne4eHn, nosiHbIN
BUPYCONOrM4ECKMI OTBET, TKAHEBOW BUPYCONIOrMYECKMIA OTBET

KoHdnukT MHTEepecoB: aBTOpLI 3aBNSIOT 06 OTCYTCTBUM KOHMIMKTA MHTEPECOB.

Ana uutupoBanusa: boromonos M.0., LLy6 H.A., lacunoBa H.A., BensikoBa A.A., Jlngpxunesa LL.I., Kongpawesa E.A., Bapcyko-
BaH.A., Apanosa M.B., UcaeBa E.A., Kobnos C.B., KanawHukos M.B., KyabmuHa O.C., AembsivoB A.1O., Byesepos A.O., Maes U.B.
OTcyTCTBME TKAHEBOIO BUPYCOIOMMYECKOr0 OTBETA Kak NPEAMKTOP peLmanBa XxpoHnyeckoro renatmta D nocne 3aBepLueHus Te-
panuu 6yneBmpTnaoOM. PoCCUnCKUI XypHan racTpoO3HTEPOIOrMK, renaTtonoruu, kononpokronorun. 2024;34(5):40-46. https://
doi.org/10.22416/1382-4376-2024-34-5-40-46

Lack of Tissue Virological Response as a Predictor of Relapse
in Chronic Hepatitis D after Completion Bulevirtide Therapy
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Aim: to evaluate the significance of a positive polymerase chain reaction result for hepatitis D virus RNA (HDV
RNA) in liver biopsy specimens of patients with chronic hepatitis D (CHD) after completion of antiviral therapy (AVT)
as a predictor of infection relapse.

Materials and methods. The study included 21 patients with CHD who received combined AVT with peginterferon
alpha and bulevirtide for 48 weeks, followed by bulevirtide monotherapy for 48—96 weeks, making the total dura-
tion of antiviral therapy 96—144 weeks. In all patients HDV RNA became undetectable in serum 24-96 weeks from
the start of treatment, with aviremia maintained for at least 48 weeks until the end of AVT. At the end of treatment, all
patients underwent liver biopsy to detect HDV RNA in liver tissue.

Results. Out of 21 patients with sustained complete virological response (negative polymerase chain reaction result
for HDV RNA in serum), 8 (38 %) had HDV RNA detected in liver tissue, indicating that a tissue virological response
was not achieved. All 8 patients experienced a relapse of CHD within 24 weeks after discontinuing AVT.
Conclusions. In patients with chronic hepatitis D who have achieved a complete virological response in serum,
the absence of a virological response in liver tissue (detection of HDV RNA in liver biopsy) is a predictor of relapse,
providing a rationale for the continuation of antiviral therapy.

Keywords: chronic hepatitis D, antiviral therapy, bulevirtide, liver biopsy, complete virological response, tissue viro-
logical response
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Bcerynaenue

Xpounueckuii rematur D (XTD) — nauGosee
arpeccuBHOe WHQEKIMOHHOE 3a60JI€BaHne CPeid BCeX
BUPYCHBIX TEMATUTOB, XapaKTepu3yloleecss ObICTPBIM
nporpeccupoBanueM ¢Gu6po3a M BBICOKOH YaCTOTOM
pa3BUTHUS HEOJATONPUSTHBIX TEUEHOTHBIX HCXO/IO0B.
[Tpubmusureapro 18 % MAIMEHTOB ¢ XPOHUYECKUM Te-
natutoM D Ha MOMEHT TOCTAaHOBKM [MAarHO3a MMET
1IUPPO3 MEYEHU, a 3TO, B CBOIO OuYepeqb, 00YyCJIaBJIN-
BaeT BBICOKYIO CMEPTHOCTb OT OCJOKHEHWH IMppo3a
MevYeHy U TenaTole/TI0SIPHO KapiuHoMbl [1—6].

HecMoTps Ha cymiecTByloniee KOJAUPOBAaHUE 110 CH-
creme MKB-10, XI'D paccmarpuBaercs He Kak ¢popma
nH@eKIN renaTuta B, a Kak oT/AeabHas HO30JI0TuS,
MOCKOJIbKY TeYeHHE W METO/IbI JICUeHHS 3TUX JBYX 3a-
60JIeBaHUI KapIMHATBHO OTJIUYAIOTCS.

N3-3a oTCyTCTBUS CTaHIAPTOB CKPUHUHTA W He-
JOCTyIIHOCTH TecTupoBanus Mapkepos HDV  (hep-
atitis D virus) y mammeHToB ¢ HBV-undeximeii
(hepatitis B virus) Tounoe onpegenenue riao6anbHOro
pacpocrpanernsi HDV-undexnun 3aTpyaHuTeabHO.
[To mpu6IM3UTESbHBIM pacuyeTaM, KOJUYeCTBO HHOU-
nupoBanubix HDV B Mupe orenuBaeTcsi mpuMepHO
Kak 12 MHJUIMOHOB Y€/IOBEK, BUPYC BBISIBJISIETCS Y 5 Y%
naiuerToB ¢ HBV-undexuneii [6].

C napyroii cToposbl, pacrnpoctpaneHHoctb HDV-
uHQEKINN y TAIMeHTOB ¢ IUPPO30M TIEYeHH W TeNaTo-
LEJUTIOJISIPHOM KAapIIMHOMON TOpa3/io BbINIE U, 110 JaH-
HBIM OJIHOTO HCCJeJOBaHMs, cocrasiger 18 u 20 %
COOTBETCTBEHHO, YTO MOJYEPKUBAET HEOOXOAMMOCTD
MOUCKA ONTUMANBHBIX METO/IOB MPOTUBOBUPYCHON Te-
panuu ¢ BbICOKOU 3 deKTuBHOCTDIO [7].

OrcyTcTBHEe COOCTBEHHBIX (DEPMEHTHBIX CHCTEM,
CJIOJKHDBIN JKM3HEHHBIH IUKJ BHUPYCA, HEAOCTYIHOCTD
B psi/ie CJy4aeB YyBCTBUTEIBHBIX TECT-CHCTEM 00yCIaB-
JINBAIOT CJIOXKHOCTU B BBIGOPE ONTUMAJIbHOW TAKTHKU

n JurebHOCTH JiedeHusl. OteHka 3DdEKTUBHOCTH
JIEYEeHNUST OCYIIECTBJISETCS TIPH MOMOIIA KOJMYeCTBEH-
Horo omnpefnenerns PHK HDV B coiBopoTke KpoBu
metogoMm IIIIP, a ycToituuBbIli BUPYCOJOTUYECKUI
orBer (YBO), nmo amamornum ¢ XpOHHYECKHM Tema-
tutoM C, onpejensercs kak orcyrcrsue PHK HDV
yepe3 24 HeieJHW 1OCJe OKOHYAHWS MPOTUBOBUPYC-
HOIl Tepamuu.

[lo memaBHero Bpemenu Jjedenne XI'D He mmeno
OOJIBIINX TIEPCIIEKTUB B CBA3U C OY€Hb HU3KUM JIOCTH-
JKEHWeM W3JedeHns Ha (oHe Tepanuu TermJnpoBaH-
HbIM uHTepdepoHoM asnbda, KOTOPBIi, MO BCEN BUIU-
MOCTH, MOKET MMETb OIPaHMYeHHYIO 3(DDOEKTUBHOCTD
3a cyeT UMMYHOMOIYJUPYIOUIEro AeCTBUSA WU Tpsi-
MOTO TPOTHBOBUPYCHOTO N€HCTBUS Ha BUPYC-TIOMOII-
nuk — HBV [8]. IlepBbie kiuHuYecKue uCCIeI0BA-
HUSI YKa3bIBAJIH HA TO, UYTO WHTeP(EPOHOBAS T€paHs
o6ecnieynBaer gocrmxenne YBO npumepro y 30 %
marmenToB ¢ rematutoM D [9]. Tem me MeHee maH-
Hble TOCHEAYONNX MCCIeJOBAaHWi He MOATBEepIIIn
nepBoHAvYaIbHBIH ontuMusM. C mnpuMeHeHueM GoJiee
YYBCTBUTEJNbHBIX METO/IOB AMATHOCTHKU OBLIO BbBISBIIE-
HO, YTO Ja’Ke CPeIV TMAIUEeHTOB, MPEIIOJOXKUTENbHO
nocrurmux YBO, PHK HDV coxpaunsiercst nocie 3a-
BepIEHNS Kypca JedeHusi. TakuM o6pa3oM, peasbHast
apdexTuBHOCTL MHTEP(EPOHOBOI TEPATIMH COCTABUIIA
Bcero 9—10 % [10].

[IpuMeHeHne aHaAIOroB HyKIe03(T)HZOB, HCIOJb-
3yeMBIX [/ JIEYeHUs] XPOHUYECKOTO TemaTturta B,
IpU XPOHMWYECKOM rematute D Takke He Jano 3Ha-
yuMoro 3¢ddexTa M He BOMLJIO B KJIMHUYIECKYIO MPaK-
TUKY, OJHAKO MX HA3HAYalOT IO TOKA3aHUSAM K Jede-
HUIO XPOHUYECKOTO TemaTuta B: BbICOKas BUpycHas
Harpyska (HBV DNA > 2000 ME/Ma) B coyeTannu
C TIOBBINIEHWEM YPOBHSI TIEYEHOUYHBIX TPAHCAMWHA3,
Hasm4ue 1uppo3a nevenn [11, 12].
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WccnenoBanme KU3HEHHOTO IIMKJIA BHpyca rela-
tutTa D TpuBeEsO K CO3/aHUIO0 JIEKAPCTBEHHOTO TIpe-
napara OyJeBUPTUAA — HMHIHOMTOPAa BXOJA BHPYCOB
rematuta B mw D B rematonuTt, Ha CETOMHSITHUN /T€HDb
€IMHCTBEHHOTO JIEKapCTBa, 0J0OPEHHOr0 JJIs JIeYeHUs
HDV-ungexnnu. B Xome KIMHUYECKWX HCIBITAHWIH
OyJIEBUPTH] TIPOJAEMOHCTPUPOBAJI CBOIO 3(hdeKTHB-
HOCTD U 6€30MaCHOCTD, YTO CTAJI0 HAYAJIOM HOBOI DB
B TEPAINUU TOTO 3a60JI€BAHUSI.

ByneBuptuzn sBasercs CTPYKTYPHBIM aHAJIOTOM
L-dpopmbr HBsAg; mMexanuaMm ero JefcTBUSI OCHOBaH
Ha TIO/IaBJIEHNH CBSI3BIBAHMSI BHPHOHA C PEIeNnTOPOM
BXO/la BUpycoB remaruta B u D B rematonmur — Ha-
TPUH-TAypPOXOJaT KOTPAHCHOPTHBIM HOJUMENTHIOM —
3a cyeT KOHKYPEHTHOTO B3aMMOJEHCTBHS MOJIEKYJIbI
C aKTUBHBIM ydacTKOM perienitopa [13, 14]. B 2019 r.
npenapar Obl1  3apeructpupoBaH B Poccuiickoit
Depeparm, a B 2020 1. momyunn paspemnerne EMA
(European Medicines Agency, Espormeiickoe arent-
CTBO TI0 JIEKAPCTBEHHBIM ITpeTapaTaM) Ha IPUMEHEHNE
B cTpaHax EBporeiickoro coiosa s JiedeHus: B3poc-
JbIX 60bHBIX XI'D Ha cragum KOMIEHCHPOBAHHOTO
3a6oneBanusa nevenu [15—17]. Opgnako g0 cux mop
He OoTIpe/ie/ieHa ONTUMAaTbHas TPOJOJIKUTEIbHOCTD Te-
panuy, a CymecTBYIOIMe Ha CETOAHSAIIHUI JeHb Me-
TOJIbI OIIEHKN BUPYCOJOTHIECKOTO OTBETAa He TO3BOJISI-
I0T HaJeKHO IIPOTHO3MPOBATh OTCYTCTBHE PeLUIBa
MHOEKIUN TIOCTe 3aBEPIIEHNST ASTHOTPOITHON TePAITHH.
Takum o6pasoM, cymiecTByeT MOTPeGHOCTb B CIIOCO-
6e TIPOTHO3WPOBAHUS pelnuauBa rematuta D mo 3a-
BepllleHUsI [POTUBOBUPYCHOHN Tepanuu. Bkiodenue
B QATOPUTM BeJEHMs TAIMEHTOB B KJINHUYECKUX WC-
caepoBanuax BbigBiaenngs PHK HDV B remato6mo-
nTare MO3BOJUT C(POPMUPOBATH TPABUJIA 3aBEPIIEHUS
IIPOTUBOBUPYCHOH Tepanuu U yJIy4IIUTb Pe3yJabTaTbl
JIeYeHNsT TAIeHTOB ¢ XPOHNYECKUM TenaTuToM D.

Ilenp uccaexoBanust

O1eHNTh 3HAUYEHWE TIOJIOKUTEILHOTO Pe3yJibTa-
Ta TmoJuMepasHou 1enHo# peaknun Ha HDV PHK
B GuonTate Tedenu (OTCYTCTBHME TKaHEBOTO BHPYCO-
JIOTUYECKOTO OTBETa) GOJbHBIX XPOHHUYECKUM TE€IIaTH-
ToM D mocsie 3aBepiiieHNsI TPOTUBOBUPYCHON Tepanuu
(IIBT) B KadecTBe IMpeIUKTOPa PeUuAnBa HH(MEKINN.

HaIIHeHTbI " METO/bl

B wuccremosanme sriaouen 21 mamuent ¢ XI'D.
[TaneHTBI COOTBETCTBOBAJIM KPUTEPUSIM BKJIIOUEHUS
(nopnucannoe WHGOPMUPOBAHHOE COTJIACHE HA yda-
CTHE B UCCJEOBAHNY, COOP U UCTIOIb30BAHNE JTAHHDIX;
Bo3pacT 18 jer m crapire; 6a3oBasg KOMOWHHPOBAH-
Hast Tepanusi OYyJEBUPTHAOM B COYETAHWM C MATHH-
TeppepoHomM anbda B TedeHHe He MeHee 48 Heqenb
C MPOJOJIKEHNEM MOHOTepanuu GyJeBUPTHIOM OT 48
no 96 Hemennb; oTpuIlaTeabHBIM KadecTBeHHBIN [IT[P-
tect Ha PHK HDV B nepudepuyeckoii kpoBu B Te-
yeHne He MeHee 48 Heaeab NTPOTHBOBHPYCHON Tepa-
MU TIepei BKIIOYEHNEM B MCCJe/I0BaHUE; OTCYTCTBUE
AKTUBHOTO BOCHAJIEHUSI [EeYeHU; Hajaudue OUONCUu

HeyeHy, KOTOpasl INPOBOJUTCA B PaMKax PYTHHHOM
npaktukn (He pamHee 4eM 3a 3 HEJEN 10 BKJIIOYEHUS
B UCCJIE/IOBAHNE) WK TIAHUPOBAHUE MPOBEICHUS GHO-
TICHU TIEYEHH [I0 TTPEKPAIeHns pueMa GyJIeBUpPTHIA).

Kpurepusamu HCKIIOYeHNS SIBJISJINCD: HAJUYUe ayTO-
UMMYHHOTO TE€MaTHTa, JEKApPCTBEHHOTO WA AJKO-
TOJIBHOTO TIOPa’KeHWs IedyeHu, 6ose3nn Buibcona —
KonoBamnoBa, xkouH(periuu Bupycom rematuta C,
yMepeHHOH / Tsrenmol  AuchyHKIMN  TI0YeK,/ IeYeHn;
OTCYTCTBHE WH(MOPMUPOBAHHOTO coryacus. Takske
B HCCJIEJIOBAHUU HE YYaCTBOBAJIN IIAIIMEHTHI, IOJY-
Yalolie TEePANHio MO MOBOAY XPOHUYECKOTO TelaTuTa
B (XI'B) u XT'D He B COOTBETCTBHU CO CTaHAAPTHOMN
MPAKTUKON WM ¢ HapylieHussMu WHCTpyKInu mo Me-
JUITTHCKOMY IPUMEHEHMIO IIpenapaTa OyJeBUPTH.

B wuccnemoBanum ydactBOBasM MAnMeHTHI OT 29
Jno 67 jer, cpegHUil BO3pAcT MAIIMEHTOB COCTABUJI
49,1 roga. ITouru nonosuna naiuentos (10 yesoBexk,
48 %) Obimu MyxunHbl. Y 12 nmauuentos (57 %) 6bL1
MuHUMaTbHBI (pu6pos mevenun (FO-2 mo METAVIR),
a y 9 marnuentoB (43 %) BBIABIEH BbIPasKEHHbII
¢u6pos mm nuppos nedenn (F3-4 mo METAVIR)
1O JaHHBIM HEMHBA3WBHOH [UATHOCTUKM ILJIOTHOCTH
MeYeHN C WCMOJb30BAHNEM TPAH3UEHTHOW 3JIACTOTpa-
¢dun (FibroScan). TIpofo/sKUTENBHOCTD TEPATIUH 3a-
HuMana ot 96 no 144 uemenn (taba. 1).

[Tarmentsr mosyyanu kom6unupoBannyio [IBT ma-
ruaTepdepoHoM anbda B 03¢ 1,5 MKI Ha KAJIOTPaMM
Maccbl Tela B CYTKH IIOJKOXHO U OyJIeBUPTUAOM
B J103¢ 2 MI' B CyTKU ILIOJKOXKHO B TedeHue 48 Hejesb
U IPOJOJIKATM MOHOTepanuio OyJeBUPTHIOM B Teue-
Hre 48—96 Hememb. Y BceX MaIMEHTOB €XEMECSIHO
uccienoBaau cbiBOpoTky Kpou Ha HDV PHK wmeto-
nom IIIP. Coycra 24—96 Henesb mpOTHBOBUPYCHOMN
tepaniun PHK HDV mnepecrana onpenenstbes (mo-
CTUTHYT TIOJHBIA BUPYCOJOTUYECKUHA OTBET) y BCEX
nanuenToB. /locTikeHne aBUPEeMHM COIIPOBOK/IAJIOCH
OMOXVMUYECKUM OTBETOM B BUEe HOPMATHM3AIUU AK-
TUBHOCTH QJAHUHOBOH M acmaparuHoBO# TpaHCcaMu-
Ha3z (cormacHo HOpMaM, yKa3aHHBIM B JJaGOPATOPHOM
6JaHKe), a TakKe HaGJIIOMATOCh CHUKEHIE BBIPAKEH-
HocTH (pubpo3a TIeYeH! TI0 TaHHBIM JacTorpaduu me-
YeHU y GOJIbIIMHCTBA TalueHToB (Tabu. 2).

[Ipu noctm:keHun 1 coxpaHeHNN He MeHee 48 Hesemb
HOJTHOTO BHPYCOJIOTUYECKOTO OTBeTa BCeM MallieHTaM
ObLTa BBITIOJTHEHA TYHKITMOHHAST GUOTICUS TI€YeH! C Tie-
JIbIO OLIEHKH THCTOJIOTMYECKOTO OTBETa U OIpeJesleHus
HDV PHK wmerogom IIIIP B meueHOUHOI TKAHMU.

[Tosryuennble O6UONTATHI ITI€YEHOYHON TKAHM Pas-
JEJISITACh  [IISE  THCTOJIOTHYECKOTO W BHPYCOJIOTHYE-
CKOTO uccaefoBanus. [emato6uontar st MopgoJio-
ruveckoro ucciaenoBanuss uxcuposasics B 10%-HoM
HeliTpasbHOM opMasmie, 3a6ydepeHHoM mo Jlnmm.
Tkanb Te4eHW pa3MepoM 3—35 MM [IJII BUPYCOJIOTH-
YeCKOr0 HCCJIeZIOBaHUS IoMelanach B (pu3NoIornye-
CKMif pactBOp U JocraBisuiach B I1I[P-ma6oparoputio.
[locraBka remaro6uonTara mpu temmeparype 18—25 °C
OCYIIECTBJSIACH B T€UEHNE 2 YacOB, TIPU TeMIlepaType
2—8 °C — wme 6ojee CyTOK, MPH TEMIEpAaType MUHYC
18—60 °C — no 2 Henesb.
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Ta6auua 1. Vcxoanas XapakTepucTHKa nanuentos (n = 21)
Table 1. Initial characteristics of the patients (n = 21)

Tapamerp / Parameter

Cpennuii nokasateab / Mean value

Bospacr, ner / Age, years

49,1 (CO / SD — 10,6)

Myskunnst, n (%) / Men, n (%)

10 (48 %)

ANT, Ex./n / ALT, U/L

79,4 (CO / SD — 63,5)
95% N / 95% CI: 53,6—105,6

Yucao nanuentos ¢ F3—F4 (METAVIR), n (%)
Number of patients with F3—F4 (METAVIR), n (%)

9 (43 %)

[LrotHocts Tkanu nevenu, klla / Liver stiffness, kPa

10,5 (CO / SD — 4,7)
95% AN / 95% CI: 8,7—12,7

M N — ) o — (5 i i .
IIpumeuanue: CO cTaHgapTHOe oTKJoHeHue; 95% /I 95%-HblIil JOBEPUTEIbHBII MHTEPBAJ

Note: SD — standard deviation; CI — confidence interval.

Ta6.auua 2. [Tunamuka AJIT u ¢pubposa nevenn y mnaruenTos nocsue tepanuu (n = 21)
Table 2. Dynamics of ALT and liver fibrosis in patients after therapy (n = 21)

Mapamerp / Parameter

Ucxoauo / Baseline
(cpennuii nokasarens / mean value)

Tlocae tepanuu / After therapy
(cpenanuii nokasarens / mean value)

AT, En./n / ALT, U/L

79,4 (CO / SD — 63,5)
95% AN / 95% CI: 53,6—105,6

31,1 (CO / SD — 38,3)
95% A1 / 95% CI: 18,9—48,2

p = 0,000001

ITnotHOCTh TKaHU nedenu, Klla /

10,5 (CO / SD — 4,7)
95% A1 / 95% CI: 8,7—12,7

9,4 (CO / SD — 4,3)
95% I / 95% CI: 7,7—11,3

Liver stiffness, kPa

p =0,1193

HMpumeuanue: CO — crangapraoe otkiaoHenne; 95% AW — 95%-Hblil TOBEPUTETbHBIN UHTEPBAJ.

Note: SD — standard deviation; CI — confidence interval.

[lanee x remato6HWoONTATy MalMeHTa JOOABISAIOCH
0,5 MJa JU3UPYIOIIEr0 PacTBOpa W MPOU3BOAUIOCH
nepeMeInmBalne IMUIeTHpoBaHneM 3—4 pasa, MoJy-
YeHHbBI oOpasel; noMmernancs B Tepmoctar pu 65 °C
Ha 10 mMmuyT. B mpoliecce TepMocTaTHpOBaHUS 00-
pasel] mepeMenuBajCcs MUIETUPOBaHWEM 2 pasa, To-
cje 4ero neHTpudyrupoBajcs B TedeHHe 1 MHUHYTHI
npu 13000 06./MuH, ans nposegerust ITTIP ucmosib-
30BaJIach MOJydYeHHAs u3 00pasiia HaJJ0CATOTHAS KU-
KOCTb M HA6Op PeareHToB JIJIsi KaueCTBEHHOTO OIIpe/ie-
snenns PHK Bupyca rematuta D B chIBOpOTKE KPOBH.

Boigenenne PHK us 6uonrara mneuenu u IIIIP-
aMIVIU(PUKATAIO ~ TIPOBOJWJIA € WCIOJb30BAHUEM
Habopa peareHToB /i KAa4eCTBEHHOTO OTIpejesie-
nmna PHK HDV B cemBoporke kposu («PeanBecr
Oxcrpakiust 100> u  «Peanbecr PHK BIDs»,
AO «Bexrop-Becr», Poccust). Amammtmueckas qyB-
CcTBUTEJbHOCTH MeToza coctassger 100 kom./Mma PHK
HDV upu Beiesienun PHK 13 100 Mk po6bi, a crie-
uuduunoctp — 100 %.

Pe3ybTaThl

N3 21 nanuenra, y KOTOPbIX ObLI JOCTUTHYT
n Ha (QoHe TPOTHBOBUPYCHON Tepaluu COXPaHSJI-
cs ITOJIHBIA Bupycosormdeckuii orser (aBupemus
Ha ¢oHe MPOTHBOBMPYCHOW Tepamuun), y 8 (38 %)
B TKaHW medeHn Obuia obHapysxkena HDV PHK.
Y Bcex 8 manueHTOB B TedeHWe 24 Hemedb MOCTe

npekpaimenuss [IBT wnabmomancsa peruaus XID,
MPOABJASIOMMUICS MO3UTUBHBIM pedysabratom I[P
Ha HDV PHK B cpiBopoTke u TOBBINIEHWEM aKTHB-
HOCTH TpaHCaMHUHAa3.

Oocy:kaenne

Tpaauimonnas onenka orseta Ha [IBT y 6osbHbIx
XTD ocHoBaHa Ha BBISBJIEHHM W KOJUYECTBEHHOM
onpenenennn PHK Bupyca renatura D B cbiBOpoT-
ke kpoBu Mertogom IIIIP [16]. Oapnako paspaborka
HaJieXKHbIX MerosoB aHamu3a HDV PHK sarpynue-
Ha BBUJY TeTeporeHHocTn Bupyca (110 MeHbIuei Mepe
8 T'eHOTHIIOB U HECKOJBKO CyOTEHOTHIIOB), GBICTPOIL
IBOJIIOITEN BO3OYAUTENS U OCOOEHHOCTSIMI BTOPUYHO
crpykrypsl PHK. Paznuunbie METOAUKYM 9KCTPAKIIUU
HDV PHK, muzafii TecTOBBIX NMpaiiMepoOB W 30H/IOB,
o0lIe HeJIOCTaTKU CTaHJaPTU3AIMH  CHOCOOCTBYIOT
CyIIECTBEHHON BapuaGeSbHOCTH HKCILIYaTAIIMOHHBIX
XapaKTePUCTUK NCCJIEI0BATENbCKUX M KOMMEPYECKHUX
TectoB. MHOTMMU JTabOPATOPUSAMU [JIJIST ONIpe/le/IeHUs
npejieia YyBCTBUTENBHOCTH MX TECTOB HUCIIOJIb3YeTCS
JOCTYNHbIH yxke Gosee 10 ser cranpapt BcemupHoit
opranusainuu 3japaBooxpanenusi na HDV PHK, ko-
TOpBIil o6sieryaer cpaBuenne ypoBHeit PHK B pasnbix
uccaeoBaTeIbckux menTpax [18—21].

DoJsiee Toro, mer ocHoBaHHMU M[oJiararb, 4YTO JIO-
crickerne aBupemun Bo BpeMda IIBT cBuperenncTBy-
er 00 wu3JiedeHUW OT WHOEKIUN W TapaHTUpPYyeT
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npenorspanienne perraua XI'D [1]. /o Hacrosiiero
BpEMEHU TPeMeTOM OOCYKIEHUS SIBJSIOTCS MpaBUJa
3aBepIIeHNs] TTPOTUBOBUPYCHON Teparuu, MOCKOJIbKY
aBupeMns Ha pasHbix cpokax IIBT nHe Moxer ciy-
JKUTh HaZleXKHBIM nipegukTopoM Y BO. UccnenoBanus,
OCHOBaHHbBIE Ha fereknnu MapkepoB HDV B remaro-
IUTAX, TTO3BOJISIOT KOHCTATUPOBATh YMEHBIIIEHNE YUC-
ga HDV-wHOUIINPOBAHHBIX TEMATOIMTOB IOCJE 3a-
BepleHus JeueHust 6yaesupruaoM [17].

B nanHOM mCCeoBaHUM MbI MOCTAPAJIUCH TIPO/IE-

peIUIKAalluKl U, CJel0BaTeJbHO, aOCOJIIOTHBIM IIpe-
IUKTOPOM pEeIUINBA TOCJe 3aBepIIeHUs Teparun.
HecMmoTpst Ha AJUTEJNbHBIH 1€pHOJ aBUPEMHUU B IIPO-
niecce IIBT (ot 48 10 96 Hesmenb), y BCex MaIMEHTOB
¢ TKaHeBOH IepcucTeHIMell BUpyca HalI0alIcs pe-
nuauB XI'D mocsie mpekpamieHns JedeHuns.

Takum o6pasom, y marmentoB ¢ XI'D ¢ mocrimke-
HUEM aBUPEMUN OTCYTCTBHE TKAaHEBOTO BUPYCOJIOTHU-
YeCKOro oTBeTa, TO ecThb oOHapy:kennme HDV PHK
B OuomnTaTe TI€YeHU, BBICTyTAaeT B POJHU HAJEKHO-

MOHCTpUpoBaTh, 4yto npucyrcreBue HDV PHK B Tka-
HU TIEYeHW SIBJSIETCS BAa’KHBIM MapKepoOM aKTHBHOMN
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Lack of Tissue Virological Response
as a Predictor of Relapse in Chronic Hepatitis D
after Completion Bulevirtide Therapy

Pavel O. Bogomolov!?3, Nadezhda A. Shub? Natalia A. Gasilova‘, Anna A. Belyakova‘,
Cagan G. Lidzhieva?, Elena A. Kondrasheva?, Natalia A. Barsukova'*, Mariya V. Arapova?,
Ekaterina A. Isaeva!, Sergei V. Koblov', Mikhail V. Kalashnikov!?>, Olga S. Kuzmina',
Alexander Yu. Demyanov', Alexey O. Bueverov'®, Igor V. Maev?

" Moscow Regional Research and Clinical Institute (“MONIKI” ), Moscow, Russian Federation

? Russian University of Medicine, Moscow, Russian Federation

3 00O Target Therapy Center, Moscow, Russian Federation

1000 Invitro-Moscow, Moscow, Russian Federation

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

Aim: to evaluate the significance of a positive polymerase chain reaction result for hepatitis D virus RNA (HDV
RNA) in liver biopsy specimens of patients with chronic hepatitis D (CHD) after completion of antiviral therapy (AVT)
as a predictor of infection relapse.

Materials and methods. The study included 21 patients with CHD who received combined AVT with peginterferon
alpha and bulevirtide for 48 weeks, followed by bulevirtide monotherapy for 48—96 weeks, making the total dura-
tion of antiviral therapy 96—-144 weeks. In all patients HDV RNA became undetectable in serum 24-96 weeks from
the start of treatment, with aviremia maintained for at least 48 weeks until the end of AVT. At the end of treatment, all
patients underwent liver biopsy to detect HDV RNA in liver tissue.

Results. Out of 21 patients with sustained complete virological response (negative polymerase chain reaction result
for HDV RNA in serum), 8 (38 %) had HDV RNA detected in liver tissue, indicating that a tissue virological response
was not achieved. All 8 patients experienced a relapse of CHD within 24 weeks after discontinuing AVT.
Conclusions. In patients with chronic hepatitis D who have achieved a complete virological response in serum,
the absence of a virological response in liver tissue (detection of HDV RNA in liver biopsy) is a predictor of relapse,
providing a rationale for the continuation of antiviral therapy.

Keywords: chronic hepatitis D, antiviral therapy, bulevirtide, liver biopsy, complete virological response, tissue viro-
logical response
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Llenb: OLEHNTb 3HAYEHMNE NONIOXKUTENIBHOIO pPe3ynbrata NoAMMepPasHon LenHom peakumm Ha PHK Bupyca renatuta D
(HDV PHK) B 6ronTtaTe nevyeHun 60sbHbIX XpoHUYecknm renatutom D (XID) nocne 3aBepLUeHUs NPOTUBOBMPYCHOW
Tepanun (MBT) B kayecTBe NpeankTopa peunansa NHbekumn.

Martepuanbl U meToabl. B nccnegosaHue 6bin BkntodeH 21 naumeHT ¢ XD, koTopble nosy4yany KOMOUHNPOBaH-
Hyto MNBT narnHtepdepoHom anbda 1 6yneBMpTUAOM B TedeHme 48 Henenb 1 Npoaosixann MoHoTepanuio byne-
BUPTUAOM B TeuyeHne 48-96 Hepenb, TO eCcTb 00LLas NPOAOIXUTENBHOCTL MPOTUBOBMPYCHOM Tepanum coctasunia
96-144 Hepenu. Y Bcex nauneHtoB HDV PHK nepectana onpenenaTbCs B CbIBOPOTKE KPOBU Yepes 24-96 Hepenb
OT Hayana nevyeHnst NPy COXPaHEH aBUPEMUM HE MeHee 48 Heaenb A0 3aBepLUEHMs NPOTMBOBUPYCHOM TEpanuu.
B koHLEe nevyeHns BceM NaLmeHTam Obina BbinonHeHa broncus neveHn c onpeneneHmem HDV PHK B TkaHu neveHu.
Peaynbratbl. VI3 21 naumeHTa ¢ COXpaHEHMEM MOJIHOFO BMPYCOJSIOMMYECKOr0 OTBETA (HEraTMBHbLIA pesdynbrart no-
nMmepasHoi LenHoi peakumn Ha HDV PHK) B cbiBopoTke y 8 (38 %) B TkaHM neyveHn 6bina o6HapyxeHa HDV PHK,
TO €CTb HE JOCTUTHYT TKaHEBOW BUPYCONOrM4E€CKkuii OTBET. Y BCEX 8 MaUMEHTOB B Te4eHue 24 Henenb nocne npe-
kpaweHus MNBT Habnogancsa peunams XID.

BbiBoabl. Y nauneHToB ¢ XI'D ¢ NOAHBIM CbIBOPOTOYHBIM BUPYCOOrMYECKMM OTBETOM OTCYTCTBME TKAHEBOIO BMPY-
conorudeckoro oteeta (06HapyxeHne HDV PHK B 6rontaTte neyeHun) ABNSIETCS NPEAMKTOPOM peunanea, YTo Ciy-
XXUT OCHOBaHMeM ang npogosxenms MNBT.

KnioueBble cnoBa: xpoHunyeckuii renatnt D, npoTMBOBMpPYCcHas Tepanus, 6yneBmpTua, 61oncust nev4eHn, nosiHbIN
BUPYCONOrM4EeCKM OTBET, TKAHEBOW BUPYCONIOrMYECKMIA OTBET

KoHdnukT MHTEepecoB: aBTOpPLI 3aBNSIOT 06 OTCYTCTBUM KOHMIMKTA MHTEPECOB.
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BaH.A., Apanosa M.B., UcaeBa E.A., Kobnos C.B., KanawHnkos M.B., KyabmuHa O.C., AembsiHoB A.1O., Byesepos A.O., Maes U.B.
OTCcyTCTBME TKAHEBOIO BUPYCOIOMMYECKOr0 OTBETA Kak NPEAMKTOP peumamBa XxpoHnyeckoro renatmta D nocne 3aBepLueHus te-
panuu 6yneBmpTnAOM. PoCCUnCKUI XypHaN racTpO3HTEPOIOrMK, renaTtonoruu, kononpokronorun. 2024;34(5):40-46. https://

doi.org/10.22416/1382-4376-2024-34-5-40-46

Chronic hepatitis D (CHD) is the most aggres-
sive infectious disease among all viral hepatitis types,
characterized by rapid progression of fibrosis and a
high rate of adverse liver outcomes. Approximately
18 % of patients with chronic hepatitis D have liver
cirrhosis at the time of diagnosis, which, in turn,
accounts for the high mortality from cirrhosis com-
plications and hepatocellular carcinoma [1—6].

Despite the existing ICD-10 coding, CHD is con-
sidered not as a form of hepatitis B infection, but as
a separate nosology, since the course of the diseases
and treatment methods for these two conditions dif-
fer significantly.

Due to the lack of screening standards and the
unavailability of HDV marker testing in HBV-
infected patients, accurately determining the global
prevalence of HDV infection is challenging. It is es-
timated that the number of HDV-infected individu-
als worldwide is approximately 12 million, with the
virus detected in 5 % of HBV-infected patients [6].

On the other hand, the prevalence of HDV in-
fection in patients with liver cirrhosis and hepato-
cellular carcinoma is much higher, with one study
reporting rates of 18 and 20 %, respectively. This
highlights the need for optimal antiviral therapy
methods with high efficacy [7].

The lack of intrinsic enzyme systems, the com-
plex life cycle of the virus, and the unavailabili-
ty of sensitive test systems in some cases make it
difficult to choose the optimal treatment tactic and
duration. The effectiveness of treatment is assessed

by quantifying HDV RNA in serum using PCR. A
sustained virological response (SVR), analogous
to chronic hepatitis C, is defined as the absence of
HDV RNA 24 weeks after completing AVT.

Until recently, treatment for CHD had limited
prospects due to the very low cure rates with pe-
gylated interferon alpha therapy, which may have
limited effectiveness because of its immunomodula-
tory action or direct antiviral action on the helper
virus — HBV [8]. Initial clinical studies indicat-
ed that interferon therapy achieved an SVR in ap-
proximately 30 % of patients with hepatitis D [9].
However, subsequent studies failed to confirm the
initial optimism. Using more sensitive diagnostic
methods, it was found that even among patients
who were thought to have achieved an SVR, HDV
RNA persisted after the treatment course. Thus, the
actual effectiveness of interferon therapy was found
to be only 9—10 % [10].

The use of nucleos(t)ide analogs, employed for
treating chronic hepatitis B, in chronic CHD also
did not yield significant effects and did not enter
clinical practice. However, they are prescribed ac-
cording to indications for treating chronic hepati-
tis B: high viral load (HBV DNA > 2000 IU/mL)
combined with elevated liver transaminase levels or
the presence of liver cirrhosis [11, 12].

Studying the life cycle of the hepatitis D virus
led to the creation of the drug bulevirtide — an en-
try inhibitor for hepatitis B and D viruses into
hepatocytes, currently the only drug approved
for treating HDV infection. During clinical trials,
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bulevirtide demonstrated its effectiveness and
safety, marking the beginning of a new era in the
therapy of this disease.

Bulevirtide is a structural analog of the L-form
of HBsAg; its mechanism of action is based on
inhibiting the binding of the virion to the entry
receptor for hepatitis B and D viruses in hepato-
cytes — the sodium taurocholate co-transport-
ing polypeptide — through competitive interac-
tion with the active site of the receptor [13, 14].
In 2019, the drug was registered in the Russian
Federation, and in 2020, it received approval from
the EMA (European Medicines Agency) for use
in European Union countries for treating adult
patients with CHD in the compensated stage of
liver disease [15—17]. However, the optimal dura-
tion of therapy has not yet been determined, and
existing methods for assessing virological response
do not reliably predict the absence of infection
relapse after completing etiological treatment.
Therefore, there is a need for a method to pre-
dict hepatitis D relapse before the end of AVT.
Including HDV RNA detection in hepatobiopsies
as part of the management algorithm for patients
in clinical studies could help establish guidelines
for concluding AVT and improve treatment out-
comes for those with CHD.

The aim of the study

To evaluate the significance of a positive poly-
merase chain reaction result for HDV RNA in liv-
er biopsy (absence of a tissue virological response)
in patients with chronic hepatitis D (CHD) after
completing antiviral therapy (AVT) as a predictor
of infection relapse.

Patients and methods

The study included 21 patients with CHD.
Patients met the inclusion criteria, which were:
signed informed consent for participation in the
study, data collection, and use; age 18 years or
older; initial combined therapy with bulevirtide
and peginterferon alpha for at least 48 weeks, fol-
lowed by bulevirtide monotherapy for 48 to 96
weeks; a negative qualitative PCR test for HDV
RNA in peripheral blood for at least 48 weeks of
antiviral therapy before study inclusion; absence
of active liver inflammation; and availability of
a liver biopsy performed as part of routine prac-
tice (not earlier than 3 weeks before inclusion) or
planned before discontinuing bulevirtide.

Exclusion criteria were the following: pres-
ence of autoimmune hepatitis, drug or alcohol-in-
duced liver injury, Wilson’s disease, co-infection
with hepatitis C virus, moderate or severe kid-
ney/liver dysfunction; lack of informed consent.

Additionally, patients receiving HBV and HDV
therapy not in accordance with standard practice
or with violations of the bulevirtide drug label
instructions were not included in the study.

The study included patients aged 29 to 67 years,
with a mean age of 49,1 years. Nearly half of the
patients (n = 10; 48 %) were male. Twelve patients
(57 %) had minimal liver fibrosis (F0-2 according
to METAVIR), while nine patients (43 %) had ad-
vanced fibrosis or liver cirrhosis (F3-4 according
to METAVIR) based on non-invasive liver stiff-
ness measurement using transient elastography
(FibroScan). The duration of therapy ranged from
96 to 144 weeks (Table 1).

Patients received combined antiviral therapy
with peginterferon alpha at a dose of 1.5 pg/kg
body weight per day administered subcutaneously
and bulevirtide at a dose of 2 mg per day admin-
istered subcutaneously for 48 weeks, followed by
continued monotherapy with bulevirtide for 48 to
96 weeks. All patients had their serum tested for
HDV RNA monthly using PCR. After 24 to 96
weeks of AVT, HDV RNA was no longer detect-
able (achieving a complete virological response)
in all patients. Achievement of virological clear-
ance was accompanied by a biochemical response,
evidenced by the normalization of alanine and
aspartate transaminase levels (according to ref-
erence values provided in the laboratory report).
Additionally, a reduction in liver fibrosis severity
was observed in most patients, as indicated by liv-
er elastography data (Table 2).

Upon achieving and maintaining a complete
virological response for at least 48 weeks, all pa-
tients underwent a liver biopsy to assess the histo-
logical response and determine HDV RNA in liver
tissue using PCR.

The obtained liver biopsy samples were divided
for histological and virological studies. The liver
tissue for morphological examination was fixed
in 10 % neutral formalin, buffered with Lilly’s
buffer. Liver tissue samples, measuring 3—5 mm
for virological testing, were placed in saline and
transported to the PCR laboratory. The liver bi-
opsy was transported at 18—25 °C within 2 hours,
at 2—8 °C — for no more than one day, and at
—18 to —60 °C — for up to 2 weeks.

Next 0.5 mL of lysis solution was added to the
patient’s liver biopsy sample, which was mixed
by pipetting 3—4 times. The resulting sample was
placed in a thermostat at 65 °C for 10 minutes.
During the incubation, the sample was mixed by
pipetting twice, then centrifuged for 1 minute at
13,000 rpm. The supernatant obtained from the
sample was used for PCR analysis along with a
reagent kit for qualitative detection of HDV RNA
in serum.
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Table 1. Initial characteristics of the patients (n = 21)
Ta6auua 1. Vicxognas xapakrepuctuka nauuentos (n = 21)

Parameter / IMapamemp

Mean value / Cpednuit noxasamens

Age, years / Bospacm, nem

49.1 (SD / CO — 10.6)

Men, n (%) / Myxuunot, n (%)

10 (48 %)

ALT, U/L / AJIT, E0./

79,4 (SD / CO — 63.5)
95% CI / 95% [AH: 53.6—105.6

Number of patients with F3—F4 (METAVIR), n (%)
Yucao navyuenmos ¢ F3—F4 (METAVIR), n (%)

9 (43 %)

Liver stiffness, kPa / II1omunocmes mxanu nevenu, xlla

10.5(SD / CO — 4.7)
95% CI / 95% JM: 8.7—12.7

Note: SD — standard deviation; CI — confidence interval.

M N — ; o — (5 i i .
ITpumeuanue: CO cTaHgapTHOe oTKJIoHeHue; 95% /I 95%-HbIil JOBEPUTEIbHBII MHTEPBAJ

Table 2. Dynamics of ALT and liver fibrosis in patients after therapy (n = 21)
Ta6.auua 2. [lunavuka AJIT u ¢pubposa nevenn y mnaruentos nocsue tepanuu (n = 21)

Parameter / IMapamemp

Baseline / Hcxoono
(mean value /
cpeodHuti nokasamean)

After therapy / Ilocaie mepanuu
(mean value /
cpeodnuii nokazameans)

ALT, U/L / AJIT, EO./ 2

79.4 (SD / CO — 63.5)
95% CI / 95% /H: 53.6—105.6

31.1(SD / CO — 38.3)
95% CI / 95% /JH: 18.9—48.2

p = 0,000001

Liver stiffness, kPa

10.5 (SD / CO — 4.7)
95% CI / 95% JAH: 8.7—12.7

9.4 (SD / CO — 4.3)
95% CI / 95% [AH:7.7—11.3

I nomnocms mxanu newenu, xlla

p =0,1193

Note: SD — standard deviation; CI — confidence interval.

Ipumeuanue: CO — crangaprioe orkionenue; 95% AN — 95%-Hblil 10BEPUTENbHBIN HHTEPBAJL.

RNA extraction from the liver biopsy and PCR
amplification was performed using a reagent kit for
the qualitative detection of HDV RNA in serum
(the “RealBest Extraction 100” and “RealBest RNA
HDV” test systems (AO Vector-Best, Russia). The
analytical sensitivity of the method is 100 copies/mL
of HDV RNA when extracting RNA from a 100 pL
sample, and the specificity is 100 %.

Results

Among the 21 patients who achieved and main-
tained a complete virological response (aviremia
during antiviral therapy), HDV RNA was detect-
ed in the liver tissue of 8 patients (38 %). All 8
patients experienced a relapse of CHD within 24
weeks after discontinuation of AVT, as evidenced
by a positive PCR result for HDV RNA in the
serum and increased transaminase levels.

Discussion

Traditional assessment of response to AVT in
patients CHD is based on detecting and quanti-
fying HDV RNA in the serum using PCR [16].
However, developing reliable methods for analyz-
ing HDV RNA is challenging due to the virus’s

heterogeneity (at least 8 genotypes and several
subgenotypes), rapid evolution of the pathogen,
and the peculiarities of RNA secondary structure.
Variability in extraction methods for HDV RNA,
primer and probe design, and general issues with
standardization contribute to significant variabil-
ity in the performance characteristics of research
and commercial tests. Many laboratories use a
standard for HDV RNA from the World Health
Organization, available for over 10 years, to de-
termine the sensitivity limit of their tests, which
facilitates comparison of RNA levels across differ-
ent research centers [18—21].

Moreover, there is no evidence to suggest that
achieving aviremia during AVT indicates cure of
the infection or guarantees prevention of CHD re-
lapse [1]. The rules for ending antiviral therapy
are still debated, as aviremia at different points
during AVT cannot reliably predict an SVR.
Research focusing on detecting HDV markers in
hepatocytes has shown a reduction in the num-
ber of HDV-infected hepatocytes after the end of
therapy with bulevirtide [17].

In this study, we aimed to demonstrate that the
presence of HDV RNA in liver tissue is a signif-
icant marker of active replication and, therefore,
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an absolute predictor of relapse after therapy
completion. Despite the prolonged period of avi-
remia during antiviral therapy (ranging from 48
to 96 weeks), all patients with tissue persistence
of the virus experienced a relapse of CHD after
discontinuation of treatment.
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Pe3yAbTaThbl MHOT'OIIEHTPOBOU HAOAIOAQTEABHOU
IIPOrPAMMBI IO U3YUYEHUNIO BAUIHUA
Bifidobacterium longum longum 35624°

Ha CUMIITOMBI M1 KQUECTBO >KU3HU I1aIJUeHTOB

C CHHAPOMOM Pa3Apa’kKeHHOTro KUIIIeuyHrKa (SAGA)

B.T. UBamkun, E.A. IlonyskroBa, 3.A. Mamuesa* ot jmia yyactHukoB SAGA

DIAOY BO <«Ilepsviti Mockosckuii zocydapcmeennviti meduyunckui ynusepcumem um. .M. Ceuenosas Munucmepcmea
30pasooxpanenus Poccuiickou ®edepayuu (Ceuenoscrui Ynusepcumem), Mockea, Poccutickas Dedepayus

Llenb uccnepoBaHus: OLEHUTbL BAUsiHME npobuoTtuka «Cumbunosnc Anbdnopekc» (Bifidobacterium longum
longum 35624°®) Ha ouHaMNKy COMaTUYECKUX CUMNTOMOB W KQ4eCTBO XWU3HW NaLUMEHTOB C CUHOPOMOM pa3apaxeH-
HOro kmweyvHmka (CPK).

Martepuanbl U meToabl. BbinonHeHa MHOroueHTpoBas HabnogaTenbHas NporpaMmMa rno U3y4eHuto BANSHUS NPo-
6notunka «Cnumbrnosnc Anbpnopekc» Ha CUMATOMbI U Ka4eCTBO XN3Hu naumeHToB ¢ CPK (SAGA), B KOTOPOIA NpUHS-
an yyactne 3116 naumeHToB 1 246 Bpayen ns 48 ropogos Poccumn. Yyactne B nporpaMmMe npeajiaranoch nauneH-
Tam ¢ gnarHo3om CPK, ycTaHOBNEHHbBIM B COOTBETCTBUM C PUMckmmn kputepuamm IV nepecmoTpa 1 KIMHNYECKUMU
pekomeHgauusamm Poccmninckom racTpo3HTEPOIOrMYECKON accoumaumm n Accoumaumm KononpokToaoros Poccuu.
MaumeHTbl nonyvyanu «Cnumbunosnc Anbgiopekc» no 1 kancyne 1 pa3 B CyTku B AOMNOJIHEHME K CTaHAAPTHOM Tepannn
Ha NPOTSXeHun 28 AHEeN, Nocne Yero NPOLAOIKMAN NPUEM HA3HAYEHHOro NPoBbMOTMKA B KAYECTBE MOHOTEPANUK
Ha NPOTSXEHUM eLle 2 mecsueB. OueHKa BbIPAXXEHHOCTM CUMNTOMOB U TshxecTn TedeHns CPK nposogunacs ¢ no-
MoLLbio onpocHuKOB «Irritable Bowel Syndrome Severity Scoring System» (IBS-SSS) n «7 cumntomMoB 3a 7 aHen»
(«7 x 7»). KayecTBO XM3HU MALMEHTOB OLIEHNBANOCh NMPWY NOMOLLM onpocHuka «Irritable Bowel Syndrome Quality
of Life» (IBS-Qol). Ansa noeHtndukaumm xapakrepa HapyLLeHui cTyna ncnosib3oBanacb bpncronbckas wkana dop-
Mbl kana (Bristol stool scale).

PesynbTtaThl. [10 OKOHYaHUK Kypca CTaHAapPTHOW Tepanuun, AONOJIHEHHOM NpYeMoM npobuoTtrka «Crumournosunc Anb-
dnopekc», 25,8 % naumMeHToB OCTUIN KIIMHUYECKOM peMmnccum. Mo 3aBepLueHnn TPEXMECAYHOIO Kypca npnema
npobuoTrka KInMHNu4eckas pemmccus 6bina gocTurHyta 'y 76,9 % naumeHToB. Mpu oueHke BblpaXeHHOCTU Xanob
MO OMPOCHUKY «7 X 7» BbISIBIEHO [OCTOBEPHOE CHMXEHNE NHTEHCMBHOCTV CUMMTOMOB: CPeOHWI A CyMMapHbIin 6ann
Mo OKOHYaHUM Kypca OCHOBHOI Tepanunun cHmuauncs ¢ 15,8 0o 9,77, a koHuy nccnegoBanus goctur 3,44 6anna. Hop-
Manmaaums KOHCUCTEHLUMKM CTyNa K KOHLLYY NepBOro Mecsiua Tepanum 6bina otmedeHa y 40,1 % naumeHToB, a no 3a-
BEpLUEHNN Tpex MecsueB HabnoaeHns — y 76,8 % naumeHnToB. Mo pe3dynbtatam aHanmaa onpocHuka IBS-Qol oT-
MEYEHO JOCTOBEPHOE YIYHLLIEHNE KA4ECTBA XN3HW NaLMEHTOB.

BbiBoAbl. BkiloueHne B cxeMy CTaHOapTHOM Tepanuu npobuoTtnka «Cnumbnoanc Anbdnopekc» no 1 kancyne 1 pas
B CYTKM HA MPOTSXKEHUN 3 MECSALEB CNOCOOCTBYET YMEHBLLEHWIO BbIpaXeHHOCTM cumntoMoB CPK n ynyylueHuno
Ka4yecTBa XM3HU NauMeHToB. [aHHbI NPOBMOTUK MMeeT 6iaronpusTHbIA Npoduib 6e30nacHoOCTH.

KniouyeBble cnoBa: CMHAPOM Pa3fpaXeHHOro KULLIEeYHMKa, GYHKLUMOHANbHbIE 3a601eBaHMS XeNyA04HO-KMULLEYHO-
ro TpakTa, npobuoTtukn, Bifidobacterium longum longum 35624°, B. longum 35624®, Cumbnoanc Anbdropekc
KoHnuKT MHTEepecoB: nccnegoBaHne NpoBeaeHo Npm GuHaHcoBoM nogaepxke komnaHum OO0 «brnokogekc».
BnaropgapHoCTM: aBTOpPbLI BbipaXatoT MpPU3HaTeNIbHOCTb yYacTHMKamM MHOroueHTpoBOWM HabnogaTenbHOW Mnpo-
rpamMmbl No n3yyeHuio BNnsaHus Bifidobacterium longum longum 35624° («Crmburo3unc Anb®dnopekc») Ha CUMMTOMbI
M K2YeCTBO XWN3HN NaLMEHTOB C CUHOPOMOM pa3apaxeHHoro kuweyHunka (SAGA). Cnncok yyactHukoB SAGA npen-
CTaBJieH Ha cTp. 56—58.

Ansa untupoBaHua: VeawkuH B.T., MonyakTtosa E.A., Mamunesa 3.A. oT nmua y4actHmkoB SAGA. Pe3dynbTaTbl MHOMOLLEHTPOBOM
HabnoaaTenbHOM NpPorpaMmbl Mo n3ydeHuio BAnsHUA Bifidobacterium longum longum 35624® Ha CUMNTOMbI 1 KQYECTBO XNU3HU
nauMeHToB C CUHAPOMOM pPa3apaxeHHoro kuwedHmka (SAGA). POCCUICKUIA XypHan racTpo3HTEPONOrnn, renatonornm, Kono-
npoktonorun. 2024;34(5):47-58. https://doi.org/10.22416/1382-4376-2024-34-5-47-58
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Effects of Bifidobacterium longum longum 35624° on the Symptoms and Quality
of Life in Patients with Irritable Bowel Syndrome: Results of the Multicenter
Observational Program SAGA

Vladimir T. Ivashkin, Elena A. Poluektova, Zarina A. Mamieva* on behalf of SAGA participants
.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: to evaluate the effects of the probiotic Symbiosys Alflorex (Bifidobacterium longum longum 35624°)
on the symptoms and quality of life in patients with irritable bowel syndrome (IBS).

Materials and methods. A multicenter, observational program (SAGA) was conducted to evaluate the effects
of Symbiosys Alflorex on symptoms and quality of life in patients with IBS, which enrolled 3,116 patients and 246
physicians from 48 cities of Russia. Eligible patients were diagnosed with IBS according to the Rome |V Criteria
and clinical guidelines of the Russian Association of Gastroenterology and the Association of Colorectal Surgeons
of Russia. Patients received standard-of-care treatment and add-on therapy with Symbiosys Alflorex 1 capsule once
daily for 28 days, followed by Symbiosys Alflorex alone for 2 months. The intensity of symptoms and severity of IBS
were assessed using the 7 Symptoms in 7 Days (“7 x 7”) and the Irritable Bowel Syndrome Severity Scoring System
(IBS-SSS) questionnaires, respectively. The Irritable Bowel Syndrome Quality of Life (IBS-QolL) questionnaire was
used to assess the quality of life. Stool abnormalities were assessed using the Bristol Stool Scale.

Results. After the course of standard-of-care treatment and add-on therapy with Symbiosys Alflorex, 25.8 % of pa-
tients achieved clinical remission. After 3 months of probiotic treatment, 76.9 % of patients achieved clinical remis-
sion. A significant decrease in the “7 x 7” score was observed, with the mean total score decreasing from 15.8t0 9.77
after the main treatment course and to 3.44 by the end of the study. Stool consistency became normal in 40.1 %
of patients by the end of the first month and in 76.8 % after 3 months of follow-up. Changes in the IBS-QoL score
showed a significant improvement in the quality of life.

Conclusions. Add-on treatment with Symbiosys Alflorex 1 capsule once daily for 3 months helps to improve IBS
symptoms and quality of life of patients. Symbiosys Alflorex has a favorable safety profile.

Keywords: irritable bowel syndrome, treatment, functional gastrointestinal diseases, probiotics, Bifidobacterium
longum longum 35624®, B. longum 35624°, Symbiosys Alflorex
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BBeaenue
A Jleuenune Gospubix ¢ CPK 3akiiouaercsi B KOppek-
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Cungpom pasgpaxentnoro kumeunnka (CPK) or-
HOCUTCS K Hambojiee YacTo BCTpeyalommMcs (OyHK-
IUOHATBHBIM 3200JIEBAHUSIM JKeJTy[OYHO-KUIIIEYHOTO
tpakTa. Pacnpoctpanensocts CPK B Mupe cocrasis-
et okoso 3,8 % [1]. K OCHOBHBIM cHMITOMaM OTHO-
cArcss 60JIb B JKUBOTE, METEOPHU3M, HapylleHue KOH-
CUCTEHIIUH U YACTOTBI CTYJIa. JTHOJOTHS W HATOTeHe3
3a60/I€BaHUS 10 HACTOSIIETO BPEMEHH M3yUYeHbBI HEMIO-
cTatouHo. B KavecTBe KJIIOUEBBIX 3BEHDEB ITATOTEHE3A
PaccMaTPUBAIOTCS TIOBBIIEHIE TIPOHUIIAEMOCTH CJIU3U-
CTO-3TUTESNATBHOTO 6apbepa JKeryI0uHO-KUIIETHOTO
TpaKTa, u3MeHeHWe (QYHKIUM HUMMYHHOU CHCTEMBI,
HAPYIIEHUST MOTOPUKHU U YyBCTBUTEIBHOCTH, IMOIIHO-
HaJbHble Hapynienus [2, 3]. B nocnennee necsruie-
THE B JIUTEPATYPE AKTUBHO OOCYK/IAETCS POJIb KUIIey-
HoOUl MuMKpoOmoThl B matoreHeze CPK. Ilpennoxena
KOHIIEMINS CYIECTBOBAHUSI OCU <«KHUIIEYHAST MHUKPO-
6M0Ta — KHIIEYHUK — TOJIOBHOW MO3T», COTJIACHO
KOTODOii M3MeHeHHe COCTaBa MUKPOOMOTHI BHOCHT
3HAYUTEJbHBII BKJIQM B (OPMUPOBAHUE CUMIITOMOB
3aboseBanud [4—6].

UK PAIMOHA U HOPMaIu3alu o6pasa KU3HU, puMe-
HEHUW PAa3JINYHBIX CPE/JCTB M TICHXOTEPATIEBTUIECKUX
MeTOJMK [JisI KYIMPOBAHUS CUMIITOMOB 3a60JIeBAHUSI.
Tem He Menee 2(pPeKTUBHOCTL GOJIBIIMHCTBA JEKap-
ctBeHHBbIX TmpenapatoB B Jedenun CPK ocraercsa
HeBbICOKOI [7, 8]. HaxomaenHble JaHHBIE 00 H3Me-
HEHUU KAa4yeCTBEHHOTO U KOJIUYECTBEHHOTO COCTaBa
KHUIIeYHOH MUKpo6nOoTH! y nanueHToB ¢ CPK mpusesn
K pa3paboTKe HOBBIX IMO/JXO/0OB K JIEUEHHIO 3a00/1eBa-
HUSI, OCHOBAaHHBIX HA BOCCTAHOBJEHWH ONTUMAJHHOTO
KOJIMYecTBa MUKPOOHBIX MeTabo uToB. Hanbomee mu-
POKOe TpUMEHEHWe B 3TUX IIeJIX HAIIH TPOOGUOTH-
KM — JKUBble MUKDOOPTaHU3MbI, KOTOpPbIE IPUHOCST
MOJIb3Y 37I0POBBI0 OpraHW3Ma XO3sIMHA TP BBEICHUH
B aJleKBaTHbBIX Ko/ndecTBax [9].

DyHKIMT TPOOMOTHKOB BO MHOTOM CXOXHU C Ta-
KOBBIMU TIpe/iCTaBUTEeael HOPMAJIbHOU KUIIEYHOU MU-
KPOOUOTBHI YeJOBeKa W BKJIOYAIOT B celsl TOepsKa-
HIle KOJIOHU3AIMOHHOI PE3UCTEHTHOCTU, MeTab0JI3M
NUIIEBBIX CyOGCTPATOB WM PETYJSAINI0 MMMYHHOTO OT-
Bera [10]. B wHemaBHO mpOBeJeHHOM MeTaaHaIHM3e
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5> WCCNeNOBAHUN € y4yacTHeM 534 MalMeHTOB TIPO-
JIeMOHCTpUpPOBaHa  9(P(PEeKTUBHOCTD  TPOOGUOTUKOB
B OTHOIIEHUW KYMUPOBAHUS OCHOBHBIX CHUMIITOMOB
CPK [11]. Ilpu artoM pasinuHble TPOOGUOTUYECKUE
MITaMMbI 06JIaZIAT0T PA3HBIMUA MEeXaHU3MaMU JefCTBIUS
n nrrammocteiudarocTsio [12]. Tlo gaHHBIM MHOTO-
YUCJEHHBIX UCCJAETOBAHUE, TOCBSIIEHHBIX H3yUYEHUIO
cocTaBa KHUIMEYHONH MUKPOOMOTBI METOIOM CEKBEHHPO-
Banust, y nanuentoB ¢ CPK orMmeuaercs yBenmudyenue
KoamuecTBa OakTtepuii cemelictBa Lactobacillaceae
[13—15], a comep:kaHme mnpeacTaBUTesell ceMelCcTBa
Bifidobacterium cumxaercs [16—19]. IlpuBomsrcs
JJaHHBIE O TOM, 4YTO WMEHHO TIPEJCTABUTENN CeMeli-
crBa Lactobacillaceae cnoco6cTByIOT (hOPMUPOBAHIIO
cumntoMoB CPK (6osb B KUBOTE, B3IyTHE >KHBOTA)
3a CYET CHHTE3a MOJIOYHOW U/ MU YKCYCHOU KUCJOT
u3 TJII0KO3bl uian Gpykrossl [13].

MItamm B. longum 35624° ortHocutcst K Ham6o-
see u3ydeHHbIM. COTJIaCHO [JaHHBIM IPOBEJAEHHDIX
uccaenosanuii, B. longum 35624° cHwKaer ypoBeHb
MTa3MEHHBIX MapKePOB BOCIIAIEHUST U TOBBINIAET TTPO-
IYKITMIO TPOTHBOBOCIAJUTEIBHBIX I[UTOKIMHOB, CIIO-
cOOCTBYSI YMEHBIIIEHNIO BBIPAKEHHOCTH CHMIITOMOB
CPK [20, 21].

Ilessio gaHHOW HAGIIOMATETBHON MPOrPAMMBI
ObL1a olleHKa BiusgHus 1npobuoruka «Cumbnosuc
Anbdropekc», comepskaiero mramm - B. longum
longum 35624°, Ha BBIPaKEHHOCTh CUMITOMOB W Ka-
yectBo ku3Hu y nanuentoB ¢ CPK B teuenne 90 nneii.

MaTepl’laJlbI H METO/AbI

MHuorolienTpoBas  HabJO/laTebHAS  IPOTPaMMa
no ugyuenuio Bausinusi Bifidobacterium longum long-
um 35624° («Cum6uosuc Anb(IopeKc») Ha CHMIITO-
MbI ¥ KA4eCTBO JKM3HU MAIUEHTOB C CUHPOMOM pa3-
apaxkenHoro kumednnka (SAGA) Obuia mposefeHa
IPYIIIOI TacTPOIHTEPOJIOTOB, PAGOTAONIMX B PA3JINY-
HbIX perumoHax Poccuiickoii Denpeparuu. I[Iporokos
nccienoBanust Obl1 of06peH HeszaBucumbiM MeKuC-
numnHapubiM - KoMurteToM 10  3aTMYecKoil aKcrep-
TH3e KJIMHIYeCKHX uccaegoBanmii (mmporoxoa Ne 06
or 24.03.2023). YuacTue B HaG/I0faTeIbHON IIPOrpaM-
Me Tpejarajaoch namuenraM ¢ quarsozom CPK, korto-
PbIM Jledaluii Bpau BiiepBble HazHaumga «Cumbuosuc
AnbdJiopekc» Bo BpeMs TLIAHOBOTO TipueMa. /lnarxos
MAIUEHTOB OblI YCTAHOBJIEH HA OCHOBAHWHM COOTBET-
CTBUSI KJIMHUYECKON KapTuHbl 3a6osieBaHusi PumMmckum
kputepusaM [V mepecMoTpa U UCKIIOUEHUST OpPTaHIYe-
CKMX 3a60JIEBaHUIl 10 JAHHBIM OOCJIEOBAHUS, TPO-
BEJIEHHOTO COTJIACHO KJIMHUYECKUM PEKOMEH/IAIMAM
Poccniickoii  TacTpOaHTEPOJOTUYECKON — accoIuaIun
u Accoruanuu KoJoOnpokTonoroB Poccum mo ama-
THOCTHKE W JIEYEHUIO CHHIPOMA Pa3/IPAa’KEHHOTO KH-
meuynnka. [Iporpamma siBasiiach HEMHTEPBEHIITMOHHOM,
MPOOMOTHK ObLT Ha3HAYEH B JIOMOJHEHNE K OCHOBHOI
TEpPANM B PaMKaX OObIYHOW MeIUIMHCKOW IPAKTU-
ku. CraHJapTHOE MEIMKAMEHTO3HOE JieYeHUe IMPOBO-
JINJIOCH B COOTBETCTBUM C KJIMHUYECKUMHU PEKOMEH/Ia-
nuamu no jgedennto CPK. Ilammentsr ¢ amapeiinbiM

BApUAHTOM 3a60JIeBaHMS [OJyYaJu aHTUAMApeiiHble
Mperaparel, ¢ OOCTUTIATTMOHHBIM BapHaHTOM — CJIabu-
TeJIbHbIE CPEe/CTBA U CIIA3MOJUTUKHU, CO CMEIIaHHbIM
U HEeKJACCH(PUIUPYEMBIM BapHaHTaMU — CITa3MOJIU-
KA. [Ipojo/KuTEeIbHOCTD OCHOBHOI Tepanuu B CO-
YeTaHUN ¢ MpoOHOTHKOM «CuMmbuosnc AnbdJaopercs
no 1 kancyJse 1 pas B cyTku cocrtaBusia 28 jHeii, 1o-
cJie YeTo MAIMEeHTDbI TPOJIOJLKIIN PUEM TTPOOHOTHKA
B KayecTBe MOHOTEPANNU Ha MPOTSKEHUU 2 MeCsIeB.
Bce marmmeHThI, KOTOpPBIE OBLINA BKJIIOYEHBI B HUCCJIE-
JloOBaHMe, MOANNCHIBAJIN HH(POPMUPOBAHHOE COTJIACHE.

Kpurepusimu, He TO3BOJISIONMMU BKJIIOYUTH TTAIIH-
€HTa B HAGIIOAATENbHYIO [IPOrPaMMY, SIBJISLINCH: BO3-
pact muajue 18 jer; GepeMeHHOCTb U/ WU HEePUO/
KOPMJIEHUS TPY/bI0; HATUYKE B aHaMHe3€e OHKOJIOTHYe-
CKMX 3a60JIEBAHUN, ONepalnii Ha OpraHax JKeJyI04HO-
KUIIEYHOTO TpakTa (32 UCKIIOUEHUEM AleH/[9KTOMUK
U TEePHUOIIACTHKN ); TSKEJIblE, JeKOMIEHCUPOBAHHBIE
win HecTaGU/IbHBIE cOMaThUyecKue 3a60JieBaHUs; Ha-
JIM4Ue aKTHBHOTO TyOepKyJie3a, BHDPYCHOTO TelaTh-
ta B n/umu C, BUY; ncuxuueckue 3abosieBanus; Ha-
JIMde aJIepruy,/ MHANBULYATbHOU HEemepeHOCUMOCTH
KoMIoHeHTOB «CuM6uosuc Anbdaopekcs; nu3MeHenue
tepannun CPK Menee ueM 3a 4 Hemesn [0 BKJIOYEHUS
B IpOrpaMMy; TpHeM NMPOOHOTUKOB WJIM aHTUOMOTH-
KOB 3a 2 HeJIeJIN /IO BKJIOYEHHS B TIPOTPaMMYy.

[IpoTokoJsioM 6bLIO TIPElyCMOTPEHO 4 BU3WTA TAIU-
eHTa K Bpaudy. Ha mepBoM Bu3WTe MAIMEHTY BIIEPBbIE
HazHavauacs npobuotnk «Cumbuosuc Anbduopekcs,
MPeJIaTaJoCh 3alOJHUTh ONMPOCHUKHM JIJISI  UCXOJ-
HOIl OlLIEHKM HAJM4YUS W BBIPAXKEHHOCTH CUMIITOMOB,
a Takyke BbIJABAJICS JHEBHHUK HAOMIOJEHUS, KOTOPBII
HMalyeHT 3aloJHSAN J0 CJeaylolero Busurta. Bropoit
U TOCJeNyIONNe BU3UTHI IJIAHUPOBAJINCH WCXOJS
U3 OOBIYHOI MPAKTHKH BPaya, ONTUMAJIbHO — yepe3 1,
2 n 3 Mecsana. Bo BpeMst BUBNTOB MAllMEHTY pejJara-
JIOCH 3aIlIOJTHUTb OIPOCHHUKH, BPay OIIEHUBAJ HEBHUK
HaGJIO/IEHUS U 3ATIOJTHS WHAMBUIYATbHYIO PETHCTPa-
IIMOHHYIO KapTy IallMeHTa, B KOTOPOW PerucTpupoBa-
JINCH JTAHHBIE O HEXKEJATEJNbHBIX PEAKIUSX.

Ouenka cmeneHu GbIPAXKEHHOCINU CUMNIMOMOB

CPK u ux ounamuxu na pone neuenus

Onpocnux <«Irritable Bowel Syndrome Severity
Scoring System» (IBS-SSS). Tlo mxkane 1BS-SSS
onpenensiior crenedb Tskectn CPK. C  nomoribio
IIKAJIBI OIEHUBAIOT 6osb (KOMMYIeCTBO AHEH ¢ GOJIBIO
B >KUBOTe 3a nocjennue 10 gHell 1 ee HHTEHCUBHOCTD),
B3yTHE JKUBOTA, Y/OBJETBOPEHHOCTb XapaKTepOM
CTyJIa, a TakKe o0lIee BJANsHIE 3a601€BaHIs HA )KU3HD
narenta. O6muit 6amn < 75 yKas3blBaeT Ha PeMUC-
cHIo 3a060/1eBaHus, oT 75 10 174 — Ha JIerKoe TeyeHue,
175—299 — na cpepnnersikenoe, > 300 — Ha TsKe0€
TeyeHne 3a00J1eBaHNS.

Onpocnux <7 cumnmomos 3a 7 oueus (<7 x 7).
Ormnpocuuk 6a3upyercss Ha OINMCAHUM KJIMHUYECKHX
CUMIITOMOB COOTBETCTBEHHO PUMCKUM KpHUTEPUSM
IIT nepecmorpa. OH BKJIIOYAET BOMPOCHI O HAJIUYUHU
7 cHMITOMOB (PYHKIIMOHAJIBHBIX 3a00JIeBAHUI JKery-
JIOYHO-KHUIIEYHOTO TPaKTa M WX BbIpaskeHHOCTH (He-
3HAUNTE/NbHAS, YMEPEHHAsl, CUJIbHasA) 3a IOCJTEeHHE
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7 nmueil. B ompocHuke cyMMUpYIOTCST 6Gaslibl, OTpaska-
fore (pakT HAIMYMS CUMITOMA, W €T0 WHTEHCUBHOCTD.
OlleHKa TSKECTH COCTOSIHUS COTJIACHO ONPOCHUKY HPe[-
cTaBjeHa cjeayonmM obpazoM: 0—1 6amr — 310poB,
2—6 — morpaHW4YHOE paccrtpoiictBo, 7—12 — Jerkoe
paccrpoiictBo, 13—18 — yMepeHHO BBIpa)keHHOE pac-
cTpoiictBo, 19—24 — BbIpaskeHHOE PACCTPONCTBO, 25
u Gosiee GAJIOB — TSDKEJIOE PACCTPOHCTBO.

bpucmonvckas wxanra ¢opm xara. Busyanbhas
MIKajga, KOTOpas JeTKO TMOHUMAaeTcsl GOJNbHBIMHA U TI0-
3BOJIsIET GBICTPO MAEHTUMUINPOBATH XapaKTep Hapy-
menuil cryna. ILnoTHOMY Kasy COOTBETCTBYIOT THIIbI 1
u 2, a JKUJKOMY — THIIBI 6 1 7.

Ouenka Kkauecmea xu3nu nauueimos c CPK

Onpocnux  <Irritable Bowel Syndrome Quality
of Lifes (IBS-QoL). Onpocank IBS-QoL cocrour
u3 34 BONPOCOB, KACAIOUIUXCSI TIPOSIBIEHUIT 3a60JeBa-
HUSI U CTETIEHW WX BJIMSTHUS HA KU3Hb MAIMeHTa 3a Mpo-
meamii - Mecsil.  KaskoMy BOIIpOCY  COOTBETCTBYIOT
5 BApUAHTOB OTBETOB, OIEHWBAEMBIX OT 1 /10 S5 GAJLIOB.
O61mast cymMa 6aJlioB TI0 OIPOCHUKY TPaHC(OPMHUPYeET-
cst B mkay ot 0 go 100, corslacHO KOTOpOH 4eM BbITIIe
MOKA3aTesb, TeM JIydllle KaueCTBO JKU3HH.

Ouenka yodoeiemeopenHocmu navueHma

u épaua npoeodumoii mepanueii

[l OTIEHKW yIOBJIETBOPEHHOCTH TIAIIMEHTa U Bpa-
Ya IPOBOJVMOI Tepanueil MCIO0Ib30BAJIACH MIKATA
Jlaiikepra [22]. /lanHast MeToAuKa TIO3BOJISIET BBI-
SIBUTb OTHOIIEHNE PECHOHAEHTOB K U3Yy4aeMoil Ipo-
6ieMe, B JJAHHOM CJiy4ae — K TIPOBOJMMOI Teparui.
PecrnonieHTbI BBIPAXKAIOT CTENEHb CBOETO COTJIACUS
W HECOTJIACHS C 33J[aHHBIM YTBEPKAEHUEM TIpU TIO-
MOIIU TOPSIIKOBOI IIKAJbI OLEHOK OT «OYeHb [I0BO-
JIEH» JI0 «COBCEM He JIOBOJIEH».

Cmamucmuueckas o6pabomxa dannovix

Crarucruveckasi o0pa0OTKa [JaHHBIX MPOBOJU-
Jlach B TIaKeTe CTaTHCTUYecKuX mporpamM Statistica,

sepcusa 8.0 (StatSoft Inc., CIIIA) ¢ mociexyiomeit
CHUCTEMHOii NPOBEPKOIl TOJYYEHHBIX —Ppe3y/IbTaToOB.

ITpoBepka CTATHCTUYECKUX TUIOTE3  OCYIIECTBJIS-
Jlach C IIOMOLIbIO HemnapaMerpuueckoro U-xpurepus
Manna —  Yuruu, T-xpurepusi DBuikokcona.

[l poBepKU paBeHCTBA MeIUaH HECKOJIbKUX BBIOO-
pok npuMensiicss H-kputepuii Kpackena — Youneca.
[lns onpeneneHns HAaAWYUS 3HAYUMOW CBSI3U MEXKIY
JIByMsI KaTerOpUaJbHbIMU  II€PEMEHHBIMH  MCIOJIb-
30BAJICS  KPUTEPWil  HE3aBUCUMOCTH  XU-KBaJpart.
Paznnung cuuranuch gocroBepHbiME pu p < 0,05.

Pe3ybraThl

B wuccaenoBanuu npunsiiu yuactue 3116 marm-
eHTOB U 246 Bpaueit u3 48 ropomoB Poccum. Cpenn
BKJIIOUCHHBIX B HUCCJejoBaHue namuenTtos 63,6 % co-
crauu sxeHmnHbl (n = 1983) u 36,4 % — My>KUnHbI
(n = 1133). Cpegnuil Bo3pacT IAIMEHTOB COCTABILI
38,25 [28; 46] roxa.

Y 42,3 % mnanueHToB 3a6osieBaHKe POTEKAJIO
¢ npeo6saJlaHeM B KJIMHUYECKON KapTUHE Juapen
(CPK-1), y 29,6 % — c mupeobaajaHueM 3samopa
(CPK-3), y 22,9 % orMeuajcst CMeNTaHHbI BapHAHT
CPK (CPK-M), y 5,2 % — HeknaccuduIupyeMbIil
(CPK-H).

Ananu3 mokasaresieil 0 Havajga Teparuu MPOJAeMOH-
CTPHMPOBAJI, UTO TIOYTH y MOJOBUHBI marueHToB (48,6 %)
orMevasioch Tskesnoe tedenne CPK cornacno pesysib-
taram Omnpocanka IBS-SSS. Cormacho Omnpocauky
«7 x 7» GONPHIMHCTBO OOJIBHBIX OILIEHUBAJIN TAKECTb
CBOETO COCTOSTHHSI KaK <«yYMEPEHHO BBbIPAKEHHOE pac-
cTpoiicTBo». KavecTBo >xu3uu y 006CJ€IOBAaHHBIX HAIlK-
€HTOB GbLJIO CYIIECTBEHHO CHIKEHO (Tabu. 1).

Ouenka QuHaMuKu CuMnNMOMO8 Ha hote aewenus

Cormacao Omnpocuuky IBS-SSS, no okonuanum
Kypca CTaHIapTHOW Tepamuy, JOMOJTHEHHOH mpueMoM

Ta6auya 1. XapakTepucTnKa MareHToB ¢ CHHIPOMOM PasApakeHHOTr0 KUINEYHNKA [0 HaYajla TeParin
Table 1. Characteristics of patients with irritable bowel syndrome before therapy

Bospacr, romsr / Age, years 38,25 + 12,82
UMT, xr/m?> / BMI, kg/m’ 24,51 + 4,63
Crenenb tssxectn CPK no ganubiv Onpocuuka IBS-SSS, n (%)
Severity of IBS according to the IBS-SSS Questionnaire, n (%)
Pemuccust / Remission 65 (2,1)
Jlerkas / Mild 370 (11,9)
Ymepennast / Moderate 1167 (37,5)
Tsaxenas / Severe 1514 (48,6)
Crenenp BbIPa)KEHHOCTH CHMIITOMOB 1o AaHHbiM Onpocuuka <7 x 7>, n (%)
Symptom severity according to the 7 x 7 Questionnaire, n (% )
3nopos / Healthy 2(0,1)
[Torpanuanoe paccrpoiictBo / Borderline disorder 187 (6,0)
Jlerkoe paccrpoiictso / Mild disorder 893 (28,7)
YMepeHHO BbIpaskeHHoe paccrpoiictBo / Moderate disorder 1079 (34,6)
Boipaskennoe paccrpoiictBo / Significant disorder 574 (18,4)
Tsasxennoe paccrpoiicto / Severe disorder 381 (12,2)
CymmapHbIii T0Ka3aTe b KAYeCTBA JKU3HU 10 JAHHBIM Onpocnmc'a IBS:QoL, §annb1, M +SD 3879 + 20 87
Total quality of life score according to IBS-QoL questionnaire, points, M + SD e e
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Pucynox 1. Paciipesiesieniie malneHToB 110 CTENEHH TSXKECTH 3a00JI€BAaHMS HA BCEX BU3UTAX HAOIIOAEHHS COTJIACHO
Omnpocuuky IBS-SSS

Figure 1. Distribution of patients by disease severity at all observation visits according to the IBS-SSS Questionnaire

Ta6auua 2. ]JluHaMuKa CTENMEHN TSHKECTH CHHAPOMA PA3ipPaskeHHOTO KHIIEYHWKA MO Pe3yJibTartaM
anmammsa Onpocuuka IBS-SSS (susursr 1, 2 u 4)

Table 2. Dynamics of severity of irritable bowel syndrome according to the results of the IBS-SSS
Questionnaire analysis (visits 1, 2 and 4)

Crenenp TsKReCTH Crenenb TssxecTd 3ab6oaesanust, n (%)
3a60.J1eBaHUs Disease severity, n (%)
0 HAaYaJa Tepamnuu
2 (Buznr 1p) Pemuccus Jlerkast Ymepennas Tsxenas
. Remission Mild Moderate Severe
Severity P

of the disease
before the start | Busur 2 | Busur 4 | Busur 2 | Busur 4 | Busur 2 | Busur 4 | Busur 2 | Busur 4

of therapy Visit 2 | Visit 4 | Visit 2 | Visit 4 | Visit 2 | Visit 4 | Visit 2 | Visit 4
(Visit 1)
Pemuccus / 57 60 5 4 2 1 1 0
Remission (87,7) (92,3) 7,7) (6,2) (3,1) 1,5) (1,5)
. 211 322 138 45 20 3 1
Mot /- ]l G.0) | B7.0) | G373 | (122 | G | 0.8 | 0.3) 0
Ymepennas / 305 924 656 208 195 33 11 2 <0.001*
Moderate (26,1) (79,2) (56,2) (17,8) (16,7) (2,8) 0,9) (0,2) ’
Tssenas / Severe 231 1090 458 320 751 88 74 16
(15,3) | (72,0) | (30,3) | (21,1) | (49,6) (5,8) (4,9) (1,1)
804 2396 1257 577 968 125 87 18

Bcero / Total

(25,8) | (76,9) | (40,3) | (18,5) | (31,1) (4,0) (2,8) (0,6)

ITpumeuanue: * — pasanuus gocrosepHbl npu p < 0,01.
Note: * — differences are significant at p < 0.01.

*

npo6uotnyeckoro mrramma B.  longum longum  coxpansioch y 4,9 % nanmentos (raba. 2). K Bu-
35624° («Cum6uosuc Anpdaopekc»), 25,8 % naum- 3UTY 4 CPeAn JUIL C TSOKETbIM TedeHuneM 3a60JeBa-
eHTOB JOCTUTJIN KJuHW4ecKoit pemuccun (puc. 1). Hust 72,0 % DOCTUIIM PEMUCCHH, a TSXKeJOe pac-
[To 3aBepuIEHNM TPEXMECSYHOIO Kypca IpHeMa IIpo- CTPOicTBO Gbuio otMedeno y 1,1 % marmeHToB
6UOTHKa KJAMHMYecKas pemuccusi 6biia gocturnyta (p < 0,001). Cpeanuii mokasarenp o6iiero 6Gasia
yxke y 76,9 % nanuentoB. Ha mMomenr okonHuanusi 10 OmnpocHuky IBS-SSS 1o mawama tepanuu coctas-
Kypca ocHOBHOH Tepanuu (Busut 2) cpean yun ¢ - asin 290,04, uHa BropoM Busutre — 137,4, a K KOHIY
JKeJbIM TedeHneM 3a00JieBaHMs PEMUCCHS OTMeda- WCCJEJOBAHUS CHU3UJICS 10 45,7, 4TO COOTBETCTBY-
nach y 15,3 %, npu sTtoM Tsxkesoe paccrpoiictBo et pemuccnn (p < 0,001).
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Tab6auua 3. Cpeauunii mokasareab cymmapuoro 6amia no Onpocuuky IBS-SSS y mMyskunn u sKeHIIuH
Ha BCeX BU3UTAX HAOIIOLCHII

Table 3. Average total score on the IBS-SSS Questionnaire in men and women at all observation visits

Cymmapubiii 6aa1, M + SD
Total score, M + SD
Busnur 1 Busur 2 Busur 3 Busur 4
Visit 1 Visit 2 Visit 3 Visit 4
JKenmuaer / Women 294,63 £ 101,46 138,59 £ 81,1 96,34 + 81,59 46,96 + 61,23
Mysxummn /| Men 282,01 £ 102,35 135,98 + 80,76 92,84 + 78,82 4347 56,98
D 0,002* 0,36 0,34 0,26

Hpumeuanue: * — pasnuuus gocrosepus! pu p < 0,01.
Note: * — differences are significant at p < 0.01.

Ta6.auua 4. CpaBHeHue BBIPA)KEHHOCTH CHMIITOMOB CHHAPOMA Pas[Pa’KeHHOTO KHIEYHUKA TI0 pe-
3yabTaTaM aHanauda OmpocHuKa «7 x 7»

Table 4. Comparison of the severity of irritable bowel syndrome symptoms based on the results
of the 7 x 7 Questionnaire analysis

Cymmapusiii 6aat, M + SD
Total score, M + SD p
o wavana tepanuu / Before starting therapy 15,80 + 6,69
Busur 2 / Visit 2 9,77 + 6,21
— < 0,001*
Busur 3 / Visit 3 5,95 + 5,11
Busur 4 / Visit 4 3,44 + 3,26

*

IIpumeuanue: * — pasznnuus Jocrosepnl npu p < 0,01.

Note: * — differences are significant at p < 0.01.

Aona naunenTos, % [ Proportion of patients, %

Buaut 1
Visit 1

Buaur 2
Visit 2

Buaut 3
Visit 3

Buaur 4
Visit 4

5 3anop / Constipation = HopmaneHas KoHcHCTeHUMA cTyna / Mormal stool consistency = Quapen / Diarrhea

Pucynox 2. Pacuipenesnienne maieHTOB 110 KOHCUCTEHIIUU CTYJIa COTJIACHO Bpuctonbekoii mkasne GopM Kaia Ha BU-
sutax 1, 2, 3u 4

Figure 2. Distribution of patients by stool consistency according to the Bristol Stool Scale at visits 1, 2, 3 and 4
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Mexay My>KIYMHAMU U JKeHITMHAMU ObLTH BbISIBJIE-
HbI 3HAYUMbIE PA3JIUYUST CPEIHETO TTOKa3aTe s 00IIero
6asia Bo BpeMs Busauta 1 — y JKEHIIMH JaHHBIH TO-
Kasaresb okasasucs Beie (p < 0,01). Bo BpeMst Busn-
TOB 2—4 JOCTOBEPHBIX PAa3/JNYUil BBISBJIEHO He OBLIO
(p > 0,05). /lanHble mpeACTaB/IEHBl B TabauIe 3.

[Tpu oreHKe BbhIpaKeHHOCTH Kaym06 110 OTPOCHUKY
«7 % 7» BBISIBJIEHO JOCTOBEPHOE CHUKEHUE WHTEHCHUB-
HOCTH CHUMIITOMOB: CPEIHUI CyMMapHbIN 6aJl K BU3U-
Ty 2 cHU3WJICS ¢ ypoBHA 15,8 10 9,77, a KoHIly uccie-
nosanusa (Busur 4) mocrur 3,44, 4TO COOTBETCTBOBAJIO
COCTOSTHUIO TIOrpaHu4HOrO paccrpoiicta (p < 0,001)
(ta6. 4). IoCTOBEPHBIX PA3INYUil MEKIY MY KUMHA-
MU U JKeHIIMHAMK Ha BCEeX BU3UTAX HaO/IOJEHUS BbI-
siBieHo He 6buio (p > 0,05).

Cpean maiueHTOB ¢ Juapeeil W 3allOpoM Ha MO-
MEHT BKJIIOUEHUST B UCCIE0BaHNE HOPMAIH3aInst KOH-
CUCTeHITNH cTyJa Ha Busute 2 6p11a oT™MedeHa y 27,0
u 46,8 % mnamuentoB coorBerctBenno (p < 0,001).
[To 3aBepmiennn Kypca CTaHIAPTHOU Tepamuu CoO-
XpaHsAJach TOJOXKUTENbHAST AUHAMHKA — K BU3UTY
4 HOpMAaM3aIisl KOHCUCTEHITNH CTyJia Obla OTMeYeHa
yxke y 70,8 % nanmenTtoB ¢ auapeeil u 84,6 % marm-
entoB ¢ 3anopoM (p < 0,001). B 1esioMm HOpMasibHas
KOHCHUCTEHIMH CTyJa 10 3aBepIieHnn 3 MeCSIeB Mpu-
emMa mpo6uotmyeckoro mrtamma B. longum longum

35624° («Cumbnosuc Anbdaoperc») Gblia oTMedeHa
y 76,8 % manmentos (puc. 2).

Ouenka Kauecmea >Ku3nu Ha gpone neuenus

[Ipu  anasuze  mokaszaresnell, TOJYYEHHBIX
B pe3yJbTaTe TECTUPOBAHUS 10 mrkajsaM ONnpocHUKa
IBS-QoL, oTrmeueHo ngocToBepHOE yIyullleHHWE Ka-
yectBa sKu3HM manuentoB (rtabm. 5). Cpexnnee
3HaueHne CyMMapHoOro Oajia [0 Havajga Je-
yeHust coctasastio 38,72 + 20,87, mo okKoHua-
HUW Kypca OCHOBHOU Tepamum — 57,46 + 19,41,
a [0 3aBepIIeHUN WUCCIEeJOBAHUS OKa3aJoCh PaB-
oM 83,33 + 17,50 (p < 0,001). Ha Busurax 1
U 4 MeXIy MYKUYMHAMH ¥ JKEHI[UHAMH BbISIBJIEHBI
CTATUCTUYECKU 3HAUYMMbBIE PA3TUYUSI — Yy MYXKUUH
obmuit 6aan mo mramsam Ompocuuka IBS-QoLl oka-
sancst Boime (p < 0,01). IIpu BTOPOM U TpeTbeM
BU3UTAX JOCTOBEPHBIX DPA3JNUUMIl MEXIY MYKUMHA-
MU ¥ JKEHI[MHAMU BbisiBIeHO He Obuio (p > 0,01).
[lannbie nmpexacraBiaeHbl B Tabiuie 6.

Yodoeaemeopennocms npuemom npobuomuxa

«Cumbuosuc Aavpaopexcs

Cpean Bcex yuyacTHUKOB 97,5 % MNallUeHTOB
u 98,6 7% Bpaueil OTMETHJIN yIOBJIETBOPEHHOCTD ITPHU-
eMOM HaszHaueHHOTo mpobmortuka. 97,4 % Bpadei
6bLTN TOTOBBI NMPOJOJIKUTH PEKOMEHIOBATD ITTAIUEHTY
mpueM «CuM6mosnc Anb(ropercs.

Ta6./luua 5. III/IHaMI/IKa IMoKa3aTeJiell KauecTBa ;KM3HU Ha BCEX BU3UTAX HaéJIIOJIeHI/IH 110 pe3yJibTaTaM

anammsa Onpocumka IBS-QoL

Table 5. Dynamics of quality of life indicators at all observation visits based on the results of the

IBS-QoL Questionnaire analysis

Cymmapnbiit 6ama, M + SD
Total score, M + SD p
Io navama tepanuu / Before starting therapy 38,72 + 20,87
Busur 2 / Visit 2 57,46 + 19,41
= < 0,001*
Busur 3 / Visit 3 72,16 + 18,44
Busur 4 / Visit 4 83,33 + 17,50

IIpumeuanue: * — pasnuaus gocrosepus! mpu p < 0,01.

Note: * — differences are significant at p < 0.01.

Tab6auua 6. [lnnamuka mokasatesell KauecTBa JKM3HU Y MY>KUMH U JKeHIINH HA BCeX BU3HUTAX HaGJIO-
JeHnd 1o pesyJabrataM aHamm3a Omnpocamka IBS-QoL

Table 6. Dynamics of quality of life indicators in men and women at all observation visits based
on the results of the IBS-QoL Questionnaire analysis

Cymmapubiii 6amia, M + SD
Total score, M + SD
Busnur 1 Busur 2 Busur 3 Busur 4
Visit 1 Visit 2 Visit 3 Visit 4
JKenmmner / Women 37,65 + 20,73 57,18 + 19,71 72,45 + 18,02 82,14 + 17,53
Myskuusbt / Men 40,6 + 20,99 57,95 + 18,89 73,3 £ 17,73 85,65 + 16,88
7 < 0,001* 0,2 0,17 < 0,001*

IIpumeuanue: * — pasnuuus gocrosepus! npu p < 0,01.
Note: * — differences are significant at p < 0.01.
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Be3onacnocmo

B xoze uccienoBanus mMpojaeMOHCTPUPOBAH OJ1aro-
MPUATHBINA TTPODUIb 6€30MACHOCTH MTPOOUOTUIECKOTO
mramma B. longum longum 35624°. Tlo pesysbratam
3aBepIIEHHON TTPOTpaMMbl HM OJIHOM HesKeaaTeJTbHOM
PeaKIi 3aperucTpupPoOBaHO He ObLIO.

Oo6cy:xkaenue

CUHAPOM pPa3/ipa’kKeHHOr0 KUIIEYHUKA 0 HACTOS-
IeT0 BPEMEHN OcTaeTcsl 3a60/eBaHuEM C HEeIOCTATOYU-
HO M3Y4YeHHOW 3THOJorHel. KauecTBO KM3HU U COIH-
asbHas aktuBHOCTH TarentoB ¢ CPK cymectBenno
CHIDKEHBI, YTO MOJTBEPK/IAETCS pe3yJbTaTaMi HACTO-
SIIero MccaeoBanus. 3abosieBaHue valle BCEro pas-
BHUBaeTcst B MoJiojjoM Bo3pacre [1]. Cpeaun namueHTos,
BKJIIOUEHHDBIX B HAOJIOaTENbHYIO TIPOTPAMMYy, 3HAUYH-
tespHas yactb (71,8 %) mpuxoauaach Ha JUIL TPYI0-
CIIOCOOHOTO BO3pacTa, a CPeIHUIl BO3PACT TAIMEHTOB
cocraBusi 38,25 roja, 4TO MPHUJIAET 3a00JIEBAHUIO BbI-
PAXKEHHYIO COITMATbHO-3KOHOMUYECKYTO 3HAYNMOCTD.

[Tpu mpoBemeHMn Kypca CTaHIAPTHOH Tepanum pe-
Muccun yaaercst qoctnub y 38—67 % nanmentos ¢ CPK,
IPUA TOM TIPOAOJIKUTENBHOCTD MeMKAMEHTO3HO-MH/TY-
IIUPOBAHHON PEMUCCUE HE TIPEBBIMIAET TPEX MECSIIER
[7, 8]. Huskasg addeKTuBHOCTD TPAJAUIMOHHBIX Me-
TofioB Jiedenuss CPK cospaer npeanocbuiku K TOUCKY
HOBBIX TIOJIXO/IOB K Teparnuu. B mociennue jecsruie-
THS B KayecTBe TOTEHIMAIbHOH TepaneBTUYecKON MU-
IIEHN PacCMATPUBAETCS KOPPEKIUSI COCTaBa KHUIIEY-
HOWl MWKPOOUOTBI, YTO OOGYCJIOBJIMBAET MOBBIEHHbBIT
UHTEPEC K MPUMEHEHUIO NPOOGUOTHYECKUX IITaMMOB
B seuennu CPK. Bruouenne npo6uornka « CuM6nosuc
Ausbdiopekcs, cofiepsKaiiero MpoOHOTHYECKUI TITaMM
B. longum longum 35624°, B cxeMy JieueHUsl TAIMeH-
toB ¢ CPK yMeHbImaeT BBIPAKEHHOCTh COMATHYECKUX
CUMIITOMOB W YJIYYIIaeT KAueCTBO KM3HH TAIMEHTOB.
ITo okoHYaHuMM Tpex MecsleB NpUeMa Ha3HAYEHHOTO
MPOOHOTHYECKOTO TITAMMa PEMUCCHH Y/IATOCH JIOCTHYD
y 76,9 % mnamumentoB. HauGosee 3amerHass auHaMu-
Ka B XOj/le MCCJeJ0BaHus Oblia OTMedYeHa Y GOJIbHBIX
¢ Gotee TsKeJIBIM TedeHneM 3a60JieBaHMs: 110 3aBepiie-
HUM Kypca cTaHgapTHON Teparmu y 15,3 % maimeHToB
B JIAHHOIN TpyIiie OTMEYeHA KJIMHUYECKAsT PEMUCCHS,
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Effects of Bifidobacterium longum longum 35624°
on the Symptoms and Quality of Life in Patients
with Irritable Bowel Syndrome: Results

of the Multicenter Observational Program SAGA

Vladimir T. Ivashkin, Elena A. Poluektova, Zarina A. Mamieva* on behalf of SAGA participants

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

Aim: to evaluate the effects of the probiotic Symbiosys Alflorex (Bifidobacterium longum longum 35624°)
on the symptoms and quality of life in patients with irritable bowel syndrome (IBS).

Materials and methods. A multicenter, observational program (SAGA) was conducted to evaluate the effects
of Symbiosys Alflorex on symptoms and quality of life in patients with IBS, which enrolled 3,116 patients and 246
physicians from 48 cities of Russia. Eligible patients were diagnosed with IBS according to the Rome IV Criteria
and clinical guidelines of the Russian Association of Gastroenterology and the Association of Colorectal Surgeons
of Russia. Patients received standard-of-care treatment and add-on therapy with Symbiosys Alflorex 1 capsule once
daily for 28 days, followed by Symbiosys Alflorex alone for 2 months. The intensity of symptoms and severity of IBS
were assessed using the 7 Symptoms in 7 Days (“7 x 7”) and the Irritable Bowel Syndrome Severity Scoring System
(IBS-SSS) questionnaires, respectively. The Irritable Bowel Syndrome Quality of Life (IBS-QolL) questionnaire was
used to assess the quality of life. Stool abnormalities were assessed using the Bristol Stool Scale.

Results. After the course of standard-of-care treatment and add-on therapy with Symbiosys Alflorex, 25.8 % of pa-
tients achieved clinical remission. After 3 months of probiotic treatment, 76.9 % of patients achieved clinical remis-
sion. A significant decrease in the “7 x 7” score was observed, with the mean total score decreasing from 15.8109.77
after the main treatment course and to 3.44 by the end of the study. Stool consistency became normal in 40.1 %
of patients by the end of the first month and in 76.8 % after 3 months of follow-up. Changes in the IBS-QoL score
showed a significant improvement in the quality of life.

Conclusions. Add-on treatment with Symbiosys Alflorex 1 capsule once daily for 3 months helps to improve IBS
symptoms and quality of life of patients. Symbiosys Alflorex has a favorable safety profile.
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Pe3ynbTaTbhl MHOrOLLEHTPOBOW HabIl0A4aTeNbHOW NPOrpamMmmbl NO N3Y4EHUIO
BnusiHua Bifidobacterium longum longum 35624° Ha cCMMNTOMbI U KaQ4€CTBO
>XXM3HU NALUEHTOB C CUHAPOMOM pa3apaXeHHoro kuwevyHuka (SAGA)

B.T. sawwikuH, E.A. MonyakToBa, 3.A. MamueBa* ot nuua y4actHukoB SAGA
®raAQy BO «[lepsbiii MOCKOBCKWIA roCcyAapCTBEHHbIA MeAULIMHCKWI yHuBepcuTeT uM. U.M. CedeHoBa» MuHncTepcTBa
3apaBooxpaHeHusi Poccuiickori @enepaumm (CedeHoBCckuii YuuBepeuteT), MockBa, Poccurickas denepaums

Llenb uccnepoBaHus: OLEHUTbL BAUsSHME npobuoTtuka «Cumbunosnc Anbdnopekc» (Bifidobacterium longum
longum 35624®) Ha AUHaMUKy COMaTUYECKMX CUMMTOMOB U KQYECTBO XWU3HM NALMEHTOB C CUHAPOMOM Pa3apaXeH-
Horo kuweyHuka (CPK).
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Matepuanbl U meToabl. BbinonHeHa MHOroueHTpoBas HabnogaTeNbHas NporpaMmMa rno U3y4eHuto BAUSIHUS NPo-
6notunka «Cnmornoanc Anbpriopekc» Ha CUMMNTOMbI U Ka4ecTBO Xn3HM naupeHToB ¢ CPK (SAGA), B KoTopoii npu-
Hanm yqacTne 3116 naumeHToB 1 246 Bpayein n3 48 ropogos Poccun. YyacTtne B nporpamme npegiaranochb nauyeHTam
¢ anarHo3om CPK, ycTaHOBNEHHbIM B COOTBETCTBUM C Pumcknmu kputepusamun IV nepecmoTpa 1 KIMHUYECKUMN PEKO-
MeHaaumsMmn POCCuIicKom racTpo3HTEPONOrMYECKOM accoumvaummn n Accoupmaumm kononpoktonoros Poccun. MaumeH-
Tbl nonyyanun «Cumoéunosnc Anbdpnopekc» no 1 kancyne 1 pa3 B CyTku B IONOSIHEHNE K CTAaHAAPTHOW Tepanun Ha NpoTs-
XeHun 28 aHei, Nocne Yero NPOLAOIXMAN NMPUEM HA3HAYEHHOrO NPOBNOTIMKA B KAYECTBE MOHOTEPANUM HA NMPOTSXKEHNM
ewe 2 mecsues. OueHka BbIPaXXEHHOCTM CUMNTOMOB U TaxecTu TedeHnsa CPK npoBoavnack C MOMOLLLIO OMPOCHUKOB
«Irritable Bowel Syndrome Severity Scoring System» (IBS-SSS) n «7 cuMnTtoMOB 3a 7 gHen» («7 x 7»). KaueCcTBO Xn3Hu
naumMeHTOoB OLIEHNBAIOCh NPy nomMoLLm onpocHuka «Irritable Bowel Syndrome Quality of Life» (IBS-Qol). Ons noeHtndu-
Kaumm xapakTepa HapyLLeHuIn CTyna ncnonb3oBanacb bpuctonbckas wkana dopmbl kana (Bristol stool scale).
PesynbtaThl. [10 OKOHYaHUN Kypca CTaHOAPTHOM Tepanuu, AOMNOJIHEHHOW NpMeMOoM nNpobuoTtrka «Cnumobnosnc Anb-
dnopekc», 25,8 % naumMeHToB JOCTUIIN KIIMHUYECKOM peMmnccum. Mo 3aBepLueHnn TPEXMECAYHOIO Kypca npnema
npobuoTrka KInHNYeckas pemmccus boina [ocTurHyta 'y 76,9 % naumeHTtoB. [Mpu oLeHke BbipaXXeHHOCTU Xanob
MO OMPOCHUKY «7 X 7» BbIIBIEHO JIOCTOBEPHOE CHUXEHNE MHTEHCMBHOCTU CUMMNTOMOB: CPEeOHUI CyMMapHBbIii 6ann
Mo OKOHYaHUK Kypca OCHOBHOW Tepanun cHuauncs ¢ 15,8 0o 9,77, a koHuy nccnegosaxus goctur 3,44 6anna. Hop-
Manu3auus KOHCUCTEHLMM CTyNa K KOHLLY NepBOro mecsua tepanuun 6eina otmeveHa y 40,1 % naumeHToB, a no 3a-
BEPLUEHUN TPEX MecaLEeB HabnoaeHns — y 76,8 % naumeHToB. Mo pedynstatam aHanu3a onpocHuka IBS-Qol oT-
MEYEeHO JOCTOBEPHOE YiTyHLLEHMNE KAa4eCTBa XXMU3HN NALMEHTOB.

BbiBOAbI. BkiloyeHne B cxeMy cTaHgapTHOM Tepanum npobuoTuka «Cumbrnosuc Anbdnopekc» no 1 kancyne 1 pas
B CYTKM Ha MPOTSXKEHUN 3 MECSALEB CNOCOOCTBYET YMEHBLLLEHWIO BbIpaXeHHOCTM cumMntoMoB CPK n ynyyiieHunto
Ka4ecTBa XN3HW NaLMEHTOB. JaHHbI NpoBMOTHMK MMEET BGnaronpusiTHbIN NPpodunb 6€30NacHOCTU.

KnioueBble cnoBa: CMHAPOM pPa3fpaXxeHHOro KULLIeYHMKa, QYHKLMOHANbHbIE 3a601EBAHMS XeNYA04HO-KMULLEYHO-
ro Tpakta, npobuoTtuku, Bifidobacterium longum longum 35624°, B. longum 35624®, Cumbuno3auc Anbdnopekc
KoHdnukT nHtepecos: nccnegosaHme nposeneHo npu duHaHcosom nogaepxke komnaHum OO0 «buokogekc».
BnaropapHoCTU: aBTOPbLI BbIPAXAOT NPU3HATENLHOCTL y4YacTHMKaM MHOroueHTpoBOl HabnogaTenbHol npo-
rpamMmbl No naydeHnto BnnsiHus Bifidobacterium longum longum 35624° («Crumbunoauc Anb@gnopekc») Ha CUMNTOMbI
M K2YeCTBO XW3HN NaLMEHTOB C CUHOPOMOM pa3apaxeHHoro kuweyHunka (SAGA). Cnncok yyactHukoB SAGA npen-
CTaBJieH Ha CcTp. 56—58.

Ana untnpoBaHus: VieawknH B.T., MNonyaktosa E.A., MamueBa 3.A. oT nvua y4acTHnkoB SAGA. Pe3ynbtatbl MHOrOLEHTPOBOM
HabnaaTenbHOM NporpaMmel No n3ydeHuio BnusHus Bifidobacterium longum longum 35624® Ha cUMNTOMBI 1 KQYECTBO XMU3HU
NnaumeHToB C CUHOPOMOM Pa3apaxeHHoro kuweyHuka (SAGA). POCCUICKMIA XXypHan raCTPOSHTEPONOrnn, renatonornm, Kono-
npokTonornn.2024;34(5):47-58. https://doi.org/10.22416/1382-4376-2024-34-5-47-58

pharmacological agents used for the treatment
of IBS have low effectiveness [7, 8]. The ac-
cumulated data on the qualitative and quan-
titative changes in the intestinal microbiota
in IBS have led to the development of new
treatment approaches based on the restoration

Irritable bowel syndrome (IBS) is a common
functional gastrointestinal disorder. The glob-
al prevalence of IBS is about 3.8 % [1]. The
common symptoms of IBS include abdominal

pain, flatulence, and abnormal stool consistency
and frequency. The etiology and pathogenesis
of IBS are poorly understood. Increased perme-
ability of the gastrointestinal mucosa, altered
immune response, motor and sensory disorders,
and emotional disturbances are considered the
key disease pathways [2, 3]. In the last decade,
the role of intestinal microbiota in IBS has been
extensively discussed in the literature. The con-
cept of the “gut microbiota — gut — brain”
axis has been proposed and suggests that al-
tered composition of microbiota significantly
contributes to the onset of symptoms [4—6].
Treatment options for IBS include dietary
and lifestyle modifications, various treat-
ments and psychotherapeutic techniques to
control the IBD symptoms. However, most

of optimal levels of microbial metabolites.
Probiotics are live microorganisms that, when
administered in adequate amounts, confer a
health benefit on the host and are most widely
used for this purpose [9].

Probiotics and normal intestinal microbiota
share many similar functions, including main-
tenance of resistance to colonization, metabo-
lism of food substrates, and regulation of the
immune response [10]. A recent meta-analy-
sis of 55 studies involving 5545 patients has
demonstrated the efficacy of probiotics in the
management of common symptoms of IBS
[11]. Different probiotic strains have differ-
ent mechanisms of action and strain-specifici-
ties [12]. Numerous studies of the composition
of the intestinal microbiota in patients with
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IBS using the sequencing method showed in-
creased levels of Lactobacillaceae [13—15]
and reduced levels of Bifidobacteria [16—19].
Lactobacillaceae have been reported to con-
tribute most to IBS symptoms (abdominal
pain and bloating) by synthesizing lactic and/
or acetic acids from glucose or fructose [13].
Bifidobacterium longum, strain 35624°,
is one of the most studied probiotic strains.
Studies have shown reduced plasma levels of
inflammatory markers and increased production
of anti-inflammatory cytokines during treat-
ment with B. longum 35624°, which contribute
to the improvement in IBS symptoms [20, 21].
The main goal of this observational pro-
gram was to evaluate the effect of the probiotic
Symbiosys Alflorex containing strain B. long-
um longum 35624° on the symptoms and quality
of life in patients with IBS over a 90-day period.

Material and methods

The multicenter observational program SAGA
to evaluate the effect of Symbiosys Alflorex on
the symptoms and quality of life in patients
with IBS was conducted by a team of gastro-
enterologists in different regions of the Russian
Federation. The study protocol was approved by
the Independent Interdisciplinary Committee
on Ethical Review of Clinical Trials (protocol
No. 06 dated March 24, 2023). The observation-
al program was open to patients with IBS for
whom Symbiosys Alflorex was prescribed at a
routine appointment by their attending physi-
cians. Patients were diagnosed using the Rome
IV criteria after a diagnostic workup conducted
in accordance with the IBS Clinical Guidelines
of the Russian Association of Gastroenterology
and the Association of Colorectal Surgeons of
Russia to rule out structural diseases. This was
a non-interventional program, and the probiotic
was prescribed as an add-on to standard-of-care
treatment, which was provided in accordance
with the IBS clinical guidelines. Patients with
diarrhea-predominant (IBS-D) and mixed/un-
classified (IBS-M/U) types of IBS received
antidiarrheals and antispasmodics, respective-
ly. Those with constipation-predominant IBS
(IBS-C) were treated with laxatives and anti-
spasmodics. Patients received standard-of-care
treatment and Symbiosys Alflorex 1 capsule
once daily for 28 days, followed by Symbiosys
Alflorex alone for 2 months. All enrolled pa-
tients signed informed consent.

Ineligible patients were individuals under
18 years of age; pregnant and/or breastfeeding
women; patients with a past history of cancer,
gastrointestinal surgery (except for appendec-
tomy and hernioplasty); patients with severe,
decompensated or unstable somatic diseases;
patients with active tuberculosis, viral hepati-
tis B and/or C, HIV, mental illness, allergy/
individual intolerance to Symbiosys Alflorex
ingredients; patients whose IBS treatment was
changed within 4 weeks prior to enrollment;
and patients who received probiotics or antibi-
otics within 2 weeks prior to enrollment.

According to the protocol, patients should
have completed four visits to their physi-
cians. At Visit 1, patients were advised to start
Symbiosys Alflorex, asked to complete ques-
tionnaires to assess the presence and severity
of symptoms at baseline, and given a diary to
complete before the next visit. Visits 2, 3, and
4 were to be conducted optimally after 1, 2,
and 3 months, respectively, or according to the
routine practice of the investigator. At the vis-
its, patients were asked to complete question-
naires, and physicians reviewed patient diaries
and completed case report forms, where data on
adverse reactions were documented.

Assessment of IBS symptoms

The Irritable Bowel Syndrome Severity
Scoring System (IBS-SSS) questionnaire. The
IBS-SSS measures the severity of IBS in terms
of pain (number of days with pain in the last
10 days and its intensity), abdominal disten-
tion, dissatisfaction with bowel habits, and the
interference of IBS with daily life. Total scores
of <75, 75—174, 175—299, and > 300 correspond
to remission, mild, moderate, and severe disease.

The 7 Symptoms in 7 Days (7 x 7) ques-
tionnaire. The questionnaire assesses clinical
symptoms included in the Rome III criteria. It
includes questions about the presence and sever-
ity (mild, moderate, severe) of 7 symptoms of
functional gastrointestinal diseases in the last
7 days. The 7 x 7 score is the sum of the scores
for the presence and intensity of each symptom.
Scores of 0—1, 2—6, 7—12, 13—18, 19—24, and
> 25 correspond to a healthy status, border-
line, mild, moderate, serious, and severe dis-
order, respectively.

The Bristol Stool Scale. 1t is a visual scale
that is understandable to patients and quickly
identifies bowel abnormalities. Types 1 and 2
correspond to solid stools, and types 6 and 7
correspond to liquid stools.
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Assessment of the quality of life in IBS

The Irritable Bowel Syndrome Quality of
Life (IBS-QoL) questionnaire. The 1BS-QoL
questionnaire consists of 34 questions pertain-
ing to the disease manifestations and their im-
pact on the quality of life over the past month.
For each question, there are 5 answer options,
scored from 1 to 5. The total score is convert-
ed to a score between 0 and 100, with higher
scores indicating better a quality of life.

Patient and physician satisfaction

with treatment

Patient and physician satisfaction with treat-
ment was assessed using a Likert scale [22].
This methodology identifies the respondents’
attitude toward the problem being studied, i.e.
to treatment in this case. Respondents specify
their level of agreement or disagreement with a
series of statements using an ordinal scale, with
answers ranging from “very satisfied” to “not
satisfied at all”.

Statistical data processing

Statistica, version 8.0 (StatSoft Inc., USA)
was used for the statistical processing of data,
followed by systematic verification of results.
Statistical hypotheses were tested using the
nonparametric Mann — Whitney U test and
the Wilcoxon T test. The Kruskal — Wallis
H test was used to test the equality of medi-
ans between several samples. The Chi-square

test of independence was used to detect a sig-
nificant relationship between two categorical
variables. Differences were considered signifi-
cant at p < 0.05.

Results

The study involved 3,116 patients and 246
healthcare providers from 48 cities in Russia.
Among the patients included in the study,
63.6 % were women (n = 1983) and 36.4 % were
men (n = 1133). The mean age of patients was
38.25 [28; 46] years.

The proportions of patients with IBS-D,
IBS-C, IBS-M, and IBS-U were 42.3 %, 29.6 %,
22.9 %, and 5.2 %, respectively.

The IBS-SSS scores obtained at baseline
showed severe IBS in almost half of the pa-
tients (48.6 %). The 7 x 7 scores obtained at
baseline indicated moderate disorder in most
patients. The quality of life of the evaluated
patients was significantly reduced (Table 1).

Changes in Symptoms During the
Treatment

Changes in the IBS-SSS score after standard-
of-care treatment and add-on therapy with
Symbiosys Alflorex showed clinical remission
in 25.8 % of patients (Fig. 1). After 3 months of
probiotic treatment, 76.9 % of patients achieved
clinical remission. After the main treatment
course (Visit 2), remission was observed in

Table 1. Characteristics of patients with irritable bowel syndrome before therapy
Ta6.auua 1. XapakrepucTika TalneHToB ¢ CHHIPOMOM Pa3/PaKeHHOr0 KUIIeYHUKA 10 HAYaIa Teparim

Age, years / Bospacm, 200bi 38.25 £ 12.82
BMI, kg/m?> / UMT, xe/ M 24.51 + 4.63
Severity of IBS according to the IBS-SSS Questionnaire, n (%)
Cmenenv maxecmu CPK no dannvim Onpocnuxa IBS-SSS, n (%)

Remission / Pemuccus 65 (2.1)
Mild / Jlezxas 370 (11.9)
Moderate / Yuepennas 1167 (37.5)
Severe / Taxenas 1514 (48.6)

Symptom severity according to the 7 U 7 Questionnaire, n (%)
Cmenend GulpakeHHOCMU CUMNIMOMOE nO dannbim Onpocuuxa <7 x 7>, n (% )

Healthy / 3dopos 2(0.1)
Borderline disorder / Iloepanuunoe paccmpoticmso 187 (6.0)
Mild disorder / Jlezkoe paccmpoiicmeo 893 (28.7)
Moderate disorder / Ymepenno evipaxennoe paccmpoticmeo 1079 (34.6)
Significant disorder / Buipaxennoe paccmpoticmeo 574 (18.4)
Severe disorder / Tsukenoe paccmpoicmso 381 (12.2)
Total quality of life score according to IBS-QoL questionnaire, points, M + SD
Cymmapnuiit nokazameasv Kauecmea xusnu no dantvim Onpocnuxa IBS-QolL, 38.72 + 20.87

6aaavt, M + SD
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Figure 1. Distribution of patients by disease severity at all observation visits according to the IBS-SSS Questionnaire

Pucyuox 1. PaCHpe,ZIeJIeHI/Ie IHalITMEHTOB 110 CTEIIEHU TAKECTU 3a00J/ieBaHUsI Ha BCEX BU3UTAX Ha6JIIOlIeHI/IH corjsacHo

Omnpocuuky IBS-SSS

Table 2. Dynamics of severity of irritable bowel syndrome according to the results of the IBS-SSS
Questionnaire analysis (visits 1, 2 and 4)
Ta6auya 2. [lunaMuka CTENeHU TSHKECTH CHHAPOMA PA3paskeHHOTO KHIIEYHWKA MO Pe3yJIbTartaM
ananmsa Onpocuuka IBS-SSS (susuter 1, 2 u 4)

Severity Disease severity, n (%)
of the disease Cmenenv maxecmu 3abonesanust, n (% )
befoofr(zhtg‘«:l start Remission Mild Moderate Tsxenaa
Acrapy Pemuccusa Jlezkas Ymepennasa Severe
(Visit 1)
Cmenens P
msxecmu
3a6oaeeanus Visit 2 | Visit4 | Visit 2 | Visit4 | Visit 2 | Visit 4 | Visit 2 | Visit 4
00 nauaaa Busum 2 | Busum 4 | Busum 2 | Busum 4 | Busum 2 | Busum 4 | Busum 2 | Busum 4
mepanuu
(Busum 1)
Remission / 57 60 5 4 2 1 1 0
Pemuccus 87.7) | (92.3) (7.7) (6.2) (3.1) (1.5) (1.5)
. 211 322 138 45 20 3 1
Mild / JTeexas | 570y | 87.0) | 37.3) | (122 | .4 | 0.8) | (0.3) L
Moderate / 305 924 656 208 195 33 11 2 <0.001*
Ymepennas (26.1) | (79.2) | (56.2) | (17.8) | (16.7) | (2.8) (0.9) (0.2) '
Severe / 231 1090 458 320 751 88 74 16
Taxenas (15.3) (72.0) (30.3) (21.1) (49.6) (5.8) (4.9) (1.1)
Total / B 804 2396 1257 577 968 125 87 18
ota cezo (25.8) | (76.9) | (40.3) | (18.5) | (31.1) (4.0) (2.8) (0.6)

Note: * — differences are significant at p < 0.01.
— pasnuuus gocrosepHel mpu p < 0,01.

ITpumeuanue:

*
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Table 3. Average total score on the IBS-SSS Questionnaire in men and women at all observation visits
Tab6auua 3. Cpeanunii mokasareab cymmapuoro 6amia no Omnpocuuky IBS-SSS y mMyskunn u sKeHIuH
Ha BCeX BU3UTAX HAOIIOLCHII

Total score, M + SD
Cymmapnuiit 6aan, M + SD
Visit 1 Visit 2 Visit 3 Visit 4
Busum 1 Busum 2 Busum 3 Busum 4
)V}gomen / 294.63 £ 101.46 138.59 + 81.1 96.34 + 81.59 46.96 £ 61.23
eHUUNDL
Men / Myxuunovl 282.01 £102.35 135.98 £ 80.76 92.84 + 78.82 43 47 £ 56.98
P 0.002* 0.36 0.34 0.26

Note: * — differences are significant at p < 0.01.
Hpumeuanue: * — pasnuuus gocToBepHsl npu p < 0,01.

Table 4. Comparison of the severity of irritable bowel syndrome symptoms based on the results
of the 7 x 7 Questionnaire analysis

Tabauua 4. CpaBHeHUE BBIPAKEHHOCTH CUMIITOMOB CHH/POMA Pa3/[PaKEHHOTO KUIIEYHUKA 10 pe-
3ysabrataM anammsa OnpocHuKa «7 x 7»

Total score, M + SD
Cymmapnuoiit 6arn, M + SD p
Before starting therapy / /o nauwara mepanuu 15.80 + 6.69
Visit 2 9.77 £ 6.21
%s?t / Busum 2 . R
Visit 3 / Buszum 3 5.95 + 5.11
Visit 4 / Busum 4 3.44 + 3.26

Note: * — differences are significant at p < 0.01.
IIpumeuanue: * — pasznnuus Jocrosepubl npu p < 0,01.

Proportion of patients, % / Joas naywenmos, %a

Buswm [

Visit 2
B 2

Visit 3
Buesnm 3

Visil 4
Bunem 4

B =4
Constipation / Mommal stool consistency / Diarrhes /
Jawop Hoparoioias Koncnenienjig cimvig Arcipen

Figure 2. Distribution of patients by stool consistency according to the Bristol Stool Scale at visits 1, 2, 3 and 4

Pucynox 2. Pactipesiesienne MaIiieHTOB 110 KOHCUCTEHIINHN CTYJIa COTJIacHO Bpucronbekoil miasne (opM Kamra Ha BH-
surax 1, 2, 3 u 4
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15.3 % of patients with severe IBS, which per-
sisted in 4.9 % (Table 2). By Visit 4, remission
was achieved by 72.0 % of patients with se-
vere IBS, which persisted in 1.1 % (p < 0.001).
The mean IBS-SSS score was 290.04 at baseline,
137.4 at Visit 2, and decreased to 45.7 points
by the end of the study, indicating remission
(p < 0.001).

At Visit 1, the mean IBS-SSS score in wom-
en was significantly greater than in men
(p < 0.01). At Visits 2—4, the differences
were insignificant (p > 0.05). The data is pre-
sented in Table 3.

There was a significant reduction in the
7 x 7 score, with reductions in the mean total
score from 15.8 to 9.77 by Visit 2 and to 3.44
by the end of the study (Visit 4), indicating
a borderline disorder (p < 0.001) (Table 4).
Differences between men and women were in-
significant at all follow-up visits (p > 0.05).

At Visit 2, stool consistency was normal
in 27.0 and 46.8 % of patients with diarrhea
and constipation at baseline, respectively
(p < 0.001). Improvement was maintained

after standard-of-care treatment, and 70.8
% of patients with diarrhea and 84.6 % of
patients with constipation had normal stool
consistency by Visit 4 (p < 0.001). After
3 months of treatment with Symbiosys Alflorex,
stool consistency was normal in 76.8 % of
patients (Fig. 2).
Quality of life during the treatment
The obtained IBS-QoL scores showed
a significant improvement in quality of life
(Table 5). The mean score was 38.72 + 20.87 at
baseline, 57.46 + 19.41 after the main treatment
course, and 83.33 + 17.50 at the end of the
study (p < 0.001). At Visits 1 and 4, the mean
IBS-QoL score was significantly greater in men
than in women (p < 0.01). At Visits 2 and 3,
the differences between men and women were
insignificant (p > 0.01) (Table 6).
Satisfaction with Symbiosys Alflorex
Overall, 97.5 % of patients and 98.6 %
of physicians were satisfied with the probiotic.
A total of 97.4 % of physicians were willing
to continue recommending Symbiosys Alflorex
to their patients.

Table 5. Dynamics of quality of life indicators at all observation visits based on the results of the

IBS-QoL Questionnaire analysis

Ta6./'lul4tl 5. JII/IHaMI/IKa IMoKa3aTeJiell KauecTBa ;KM3HU Ha BCEX BU3UTAX HaéJIIOZIeHI/IH 110 pe3yJibTaTaM

anamm3sa Onpocauka IBS-QoL

Total score, M + SD
Cymmapnuviit 6aarn, M + SD p
Before starting therapy / Jo nauanra mepanuu 38.72 £ 20.87
Visit 2 / Buzum 2 57.46 + 19.41
< 0.001*
Visit 3 / Busum 3 72.16 £ 18.44
Visit 4 / Buzum 4 83.33 £ 17.50

Note: * — differences are significant at p < 0.01.
ITpumeuanue: * — pasanuus gocrosepHbl npu p < 0,01.

Table 6. Dynamics of quality of life indicators in men and women at all observation visits based
on the results of the IBS-QoL. Questionnaire analysis

Tabauua 6. [I[nnaMuka TokasaTesell Ka4ecTBa JKU3HU y MYJKUUH U JKEHIIMH HA BCeX BU3UTAX HAGJIIO-
JleHus 1o pesyJbrataM aHamusa OnpocHuka IBS-QoL

Total score, M + SD
Cymmapnuviit 6aran, M + SD
Visit 1 Visit 2 Visit 3 Visit 4
Buszum 1 Buszum 2 Busum 4 Buszum 5
Women / JKeHmumHbr 37.65 + 20.73 57.18 + 19.71 72.45 + 18.02 82.14 + 17.53
Men / My>KauHbI 40.6 + 20.99 57.95 + 18.89 73.3 £17.73 85.65 + 16.88
p < 0.001* 0.2 0.17 < 0.001*

Note: * — differences are significant at p < 0.01.
Hpumeuanue: * — pasnuuus gocrosepusl npu p < 0,01.
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Safety

The study demonstrated a favorable safety
profile of the probiotic strain B. longum long-
um 35624°. No adverse reactions were reported
during the program.

Discussion

To date, the causes of IBS have not been
clearly elucidated. The results of this study
confirm a significant decrease in the quality
of life and social activity in patients with IBS.
The disease most often occurs at a young age
[1]. Most of the enrolled patients (71.8 %) were
of working age, with a mean age of 38.25 years,
indicating the high socioeconomic significance
of the disease.

After  standard-of-care  treatment,  the
proportion of patients with remission ranges
between 38 and 67 %, with the maximum duration
of pharmacologically induced remission being
3 months [7, 8]. Owing to the low effectiveness
of conventional IBS treatments, there is an unmet
need for new treatment approaches. In recent
decades, the modification of the gut microbiota has
been considered a potential therapeutic approach,
raising attention to the use of probiotic strains for
the treatment of IBS. In patients with IBS, add-
on therapy with Symbiosys Alflorex reduces the
severity of symptoms and improves the quality
of life. After 3 months of treatment with the
probiotic, 76.9 % of patients achieved remission.
The greatest changes were observed in patients
with severe disease, of whom 15.3 % achieved
clinical remission after standard-of-care treatment
and 72.0 % by the end of the observation program.
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30pasooxpanenus Poccutickou Dedepayuu, Canxm-ITemepbypz, Poccutickas Dedepayus

Llenb, npeacraBneHUs KJIMHUYECKOro HabnoaeHus: NpoAeMOHCTPUPOBAaTb OCHOBHbIE MOJIEKYNSPHO-61oso-
rmyeckme, Metabonmyeckue M MMMyHonormdyeckne addexTbl TpaHchaHTaumMm dekanbHo MUKPobuoTel (TOM)
Ha NpUMeEpe PeaKoro ciy4as pa3BuUTUA OCTPOW peakumn «TpaHCIaHTaT NPOTUB XO39MHa» C NOPaXEHNEM KULLEeY-
Huka (PTIX XKT) y naumeHTkn nocne NpoBeAeHUs ajloreHHOW TPaHCnIaHTauum reMono3TUYeCckmnx CTBOJIOBbIX
knetok (anno-TrcCK).

MaTepuanbl U meToabl. 115 OLEHKM OCHOBHbIX, U3BECTHbIX MexaHn3MoB TPOM OblNo NCMONb30BaHO TapreTHoe
cekBeHnpoBaHune pparmeHToB V3-V4 yyacTka reHa 16S pPHK Ha nnatdpopme Miseq (16Ss cekBeHMpoBaHUS), MyJib-
TUNMEKCHas NoainMepasHas LernHas peakuus B pexmnmMe peasibHOro BpEMEHU, XpOMaTO-MaCcC-CNeKTPOMETPUS, UM-
MYHODEHOTUNMMPOBAHME Cyononynsaunii NMM@OLMTOB, MTMCTONIOMMYECKNIA N UMMYHOTMCTOXUMWUYECKUIA MeToabl UC-
CnefoBaHus.

KnuHunuyeckunia cny4yani. NauyvenTtke 40 neT ¢ AMarHO30M «MUENOANCINIACTUYECKMA CUHAPOM>», aHAMHE30M ABYX
HeycnewHbix anno-TICK B CBA3M C HENPUXMBIEHMEM TPAHCMIAHTaTa B KAYECTBE «Tepannn crnaceHus» Obina Bbl-
nosHeHa TpeTbsa rannongeHTnyHasa TICK ot oTua. B cBA3u ¢ pa3ButneM B paHHEM NMOCTTPAHCMIAHTALMOHHOM Mne-
pvone BUPYCHO-0akTepranbHOro Konuta (acCOLMUMPOBAHHOIO C MOJIMPE3UCTEHTHLIM LWUTaMMoM K. pneumoniae
1 BUPYCOM repneca 6-ro tuna) Ha 46—-47-e cyTtku nocne anno-TICK 6bina BeinonHeHa TOM. MNocne nposBeneHHOM
npouenypbl 0TMEYasoCh NOJIHOE paspeLleHne CMMNTOMOB 3HTeponatun. OgHako Ha [+106 nocne rannonaeHTny-
Hon TICK B cBA3M C AeTekuuen MUHMMasbHOM OCTaToO4YHOW 60onesHn Oblna OTMEeHeHa MMMYHOCYNPECCUBHas Te-
panus, 410 nNpueeno K passutuio PTIX no Tuny overlap-cuHopoma ¢ nopaxeHneM KOXu 4-i cTeneHun, CAN3NCTbIX
obonoyek kuieyHnka 3-r cteneHn. 3to noTpeboBano BO3OOHOBNEHMS U B NOCNEAYIOWEM YCUIEHUSS UIMMYHOCY-
MPECCMBHON Tepanumn, Ha pOHE Yero 0TMEeYanoCh NOJIHOE pa3peLleHne cnmntomon PTIIX.

Mocne BbinonHeHMs TOM y nauMeHTKM OTMEYEHO MOJIHOE pa3pelleHne KIMHUYECKUX CUMNTOMOB BMPYCHO-6akTe-
puanbHoro konuta. Mo pesynsratam 16s CeKBEHMPOBaHUS, 3HA4YMMO BO3POCIO BMOOBOE pa3Hoobpasune dekanb-
HO MUKPOOWOTHI, BbISIBNEHO YMEHbLUEHWE OTHOCUTENIbHOIMO KOMIMYECTBA YCJIOBHO-MATOrEHHbIX GakTepui (pon
Klebsiella, Enterococcus, Streptococcus), yBepeHHbI POCT KOMMEHCalbHbIX MMKPOOPraHn3MoB: Bacteroides, no-
saBneHne ponoB Faecalibacterium, Blautia, Rozeburia. Pazsutue octpon PTIMX XKKT, cnpoBoumpoBaHHOM OTMEHOW
TakpoanMyca, CnocobCTBOBAIO0 MOBTOPHOMY anNn304y 06eaHeHNs MMKPOOMOThI KLedYHuKa. o Mepe paspeLueHns
cumnToMoB PTIX Ha doHe BO3OOHOBNEHUS MMMYHOCYNPECcum Obln BHOBbL 3apUKCUPOBaAH POCT HAeKca LLIeHHoHa,
a cocTaB dekanbHOM MUKPOOUOThI MALMEHTKM NPUBAN3UICA K TakOBOMY Y AoHOpa. CocTaB MMKPOOMOThI HA BCEX
KJIMHMYECKNX aTanax — Ao v nocne TOM, B nepmon MakcManbHOM MaHUGECTaLMM CUMITOMOB OCTpPoi PTIX ku-
LIEYHMKA, YCUNEHUS UMMYHOCYMNPECCUBHOW TEPanMmM — oka3biBas BAUSHNE HA METABO0NN3M XENYHbIX, XUPHbIX KNC-
0T NAasmbl KPOBU N HA NOKA3aTeNIN UMMYHHOW CUCTEMBI.
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BbiBoAbl. TOM MOXET ObiTb H4acTblO Tepanuu, HanpaBleHHOW Ha PaHHIO PEKOHCTUTYLIMIO MMMYHHOWM CUCTEMbI
1 0OMeHa opraHM4eckmx KMCNoT, y nauneHToB nocne anno-TrCK. CoctaB dpekanbHON MUKPOONOTHI, MeTabonnye-
CKMin NpoduUIb 1 CNEKTP cybnonynaumMm nuMm@oumToB MOryT ObliTb MapkepamMm KOHTPOJIS KOMMIEKCHOW peabunuta-
umm nocne anno-TrCK.

KnioueBble cnoBa: TpaHcnnaHTaums GekasbHON MUKPOOMOTHI, peakums «TpaHCMIaHTaT NpoTUB XO39uHa», an-
JIOreHHas TPaHCMIaHTaUus reMono3TUYECKMNX CTBOJTOBbLIX KIIETOK, METab0IOM, XXEN4YHble KUCNOThI, Cybnonynauus
nmmdooumToB

duHaHcupoBaHUue: aHaNn3 pPe3ysbTaToB BbIMOMHEH Npu noaaepxke rpaHTa PO®U Ne 20-315-90083.

KoHdnukT nutepecoB: bakunH E.A. paboTan Hag nccnenoBaHueMm, koraa 6bin cotpyaHnkom HAWM JOMmT nm. P.M. Top-
6ayeBoii, Pre0Y BO «MCMN6rMyY nm. akagemmka W.1. Maenoea» (CaHkT-MNeTepbypr;, Poccus). B HacTosiee Bpems Ba-
kuH E.A. — coTtpyaHmnk komnaHum CytoReason (Tenb-AsuB, M3pauns). BeHunoarite H.[. paboTana Hag uccnenoBaHu-
ewm, koraa 6bina cotpyaHukom HAW A0TMuT um. PM. FTop6ayesoii, PrBEQY BO «MNCMorMy um. akanemuika .11. MNaenosa»
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BnaropapHOCTb: aBTOPLI BbipaxatT 6narogapHocTe MNpokodbeBoit Onbre AHaTtonbeBHe, XKapaBuHon CeeTnaHe
BacunbeBHe 3a opraHM3auvoHHyo paboTy Npu NPOBEeAEHMN UCCIIEN0BAHUS.
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Basic Molecular Biology, Metabolic and Immunological Mechanisms
of Fecal Microbiota Transplantation

Oleg V. Goloshchapov'*, Anastasia V. Beynarovich', Alexey B. Chukhlovin', Ruslana V. Klementeva', Alexander A.
Shcherbakov’, Evgeny A. Bakin', Irina K. Golubovskaya', Natalia D. Ventslovayte?, Olesya S. Yudintseva',
Margarita V. Gorchakova', Vadim E. Karev?, Maxim A. Kucher', Mariia A. Suvorova®, Ekaterina V. Svetkina*,
Gennadij G. Rodionov*, Vladimir V. Gostev?®, Sergey V. Sidorenko?*, lvan S. Moiseev', Alexander D. Kulagin'
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Aim: demonstration of basic molecular biological, metabolic and immunological effects of fecal microbiota trans-
plantation (FMT), on the example of a rare case of acute graft-versus-host disease (GVHD) with intestinal damage
in a patient after allogeneic hematopoietic stem cell transplantation (allo-HSCT).

Materials and methods. To monitor the basic effects of FMT, we performed targeted DNA sequencing of 16S
rBRNA gene (V3-V4) using MiSeq platform as well as multiplex real-time PCR, MS/gas chromatography technique,
immunophenotyping of blood lymphocytes, histological and immunohistochemical techniques.

Clinical case. A 40-year-old female patient diagnosed with myelodysplastic syndrome, with a history of two un-
successful allo-HSCTs due to graft failure, underwent the third haploidentical HSCT (haplo-HSCT) from her father
as ‘salvage’ therapy. Due to early viral/bacterial colitis post-transplant associated with a multidrug-resistant strain
of K. pneumoniae and herpes virus type 6, FMT was performed on days 46 and 47 after allo-HSCT. Complete reso-
lution of the enteropathy symptoms was noted following FMT. However, immunosuppressive therapy was canceled
on D+106 after haplo-HSCT due to the detection of minimal residual disease causing development of the ‘overlap’-type
GVHD with damage skin lesions grade 4, and intestinal mucous membranes grade 3. This complication required resump-
tion and subsequent intensification of immunosuppressive therapy with complete resolution of GVHD symptoms.
Following FMT treatment, the patient showed complete resolution of clinical colitis symptoms. According to results
of 16S rRNA sequencing, the species-specific diversity of fecal microbiota increased significantly, along with de-
creased relative contents of opportunistic bacteria (Klebsiella, Enterococcus, Streptococcus genera). A significant
growth was revealed for commensal Bacteroidota, and re-emergence of Faecalibacterium, Blautia, Roseburia.
Acute gastrointestinal GVHD promoted by tacrolimus withdrawal was associated with repeated depletion of intestinal
microbiota. Upon resolution of GVHD and resumed immunosuppression, increased microbiota diversity (Shannon in-
dex) was again recorded, and the parameters of patient’s fecal microbiota reached the donor values. The microbiota
shifts at all clinical stages (before and after FMT, at the peak of acute intestinal GVHD and intensive immunosuppres-
sive therapy) showed some relations with metabolism of bile and fatty acids in blood plasma and immune parameters.
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Conclusions. FMT may be a component of complex therapy aimed at early reconstitution of immune system and or-
ganic acid metabolism in patients after allo-HSCT. The composition of fecal microbiota, metabolic profile and spec-
trum of lymphocyte subpopulations may be markers for monitoring complex rehabilitation after allo-HSCT.
Keywords: fecal microbiota transplantation, graft-versus-host disease, allogeneic hematopoietic stem cell trans-
plantation, metabolome, bile acids, lymphocyte subpopulation
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Bseaeunne

AJloreHHas  TPAHCIUIAHTAIUST  TEMOIOATUYECKUX
crBosioBbIx KJertok (amno-TTCK) ocraerca nauGosiee
3(h(EeKTHBHBIM MEeTOJOM JiedeHNsT OOJBIIIMHCTBA 3JI0-
KauecTBEHHbIX 3aboJieBaHuii cucreMbl KpoBu [1-3].
OHUM 13 OCHOBHBIX MeXaHU3MOB zelictsus awno-1TCK
SIBJISIETCSI PA3BUTHE PEAKIIMH <«TPAHCIUIAHTAT TIPOTHB
OMyXOJIT», B pe3ysabTaTe KOTOpoil T-mM@ormTs 10HO-
pa PACIO3HAIOT AHTUTEHbI THCTOCOBMECTHUMOCTH HA 3JI0-
KAYeCTBEHHBIX KJIETKAX PEIUNUEHTa W YHUUTOXKAOT UX
[1, 4]. Onnako akruBupoBaHHble T-uMOIMTLI CHO-
cOGHBI PACIO3HABATH T€ K€ aHTHI'eHbl HA HOPMAJIbHBIX
KJIETKAaX TKaHell peluImenTa, IPUBO/IS, B CBOIO OYepe/lb,
K Pa3BUTHIO PEAKIMU «TPAHCILIAHTAT MPOTHB XO3sSIMHA»>
(PTIIX) [1].

PetiuinB  ocHOBHOTO — 3a00JieBaHUSI  Pa3BUBAETCS
npuMepHo y 25 % mnanmentos mocie amio-TTCK [4].
[IpenukropaMu TOCTTPAHCIVIAHTAIIMOHHOTO  PEIUINBA
MOTYT CJYKUTb BBISIBIEHHE MHHUMAJIBHOW OCTATOU-
HON 6OJI€3HN W/ WM CHIDKEHNE JOHOPCKOTO XHWMEPH3-
Ma, YTO 3a4acTyio TpeGyeT CHIKEHHS] WM JaKe TI0JI-
HOWl OTMEHBI MMMYHOCYTIDECCUBHON Teparnuu. V3BecTHo,
YTO MOJAOGHAS TAKTHKA MOKET WHAYIUPOBATH PA3BUTHE
PTIIX [4, 5].

OmuuM 13 Hambosiee TSDKEJIbIX U TPYAHO MOAIAT0-
umxcs gedenuto npossiennit PTIIX sBasercs octpas
PTIIX c¢ mnopaxeHueM XeayJOYHO-KUIIEYHOTO TpaK-
ta (PTIIX JKKT) [6]. Ha cerogHammHuii 1eHb JOKa-
3aHa CBSI3b MEXKIy HapylIeHHEM CcOCTaBa (PeKasbHOIT
mukpo6uoter (OM) u passutuem PTIIX [7]. Asno-
TI'CK u cBsizanHas ¢ Heil Tepamust (PesKUM KOHIMIIN-
OHUPOBaHUS, aHTHOAKTEpUAJbHAS Tepanus W HU3KO-
MUKPOOHAs [1eTa) OKA3bIBAIOT 3HAYNMOE HETaTHBHOE
BJINSIHUE HA COCTaB M BH/I0BOe paszHooOpasne DM [8].
CHIKeHHe COJEPKAHNST OCHOBHBIX TPYIIT KOMMEHCADb-
HBIX OakTepuit, Takux Kak Firmicutes, Bacteroides,

Actinobacteria, TpuBoANT K W3GBITOYHON KOJOHU3ATIAH
KHUIIIEYHOTO TPAKTa ONIMOPTYHUCTUYECKUMH TIaTOTeHa-
Mu tuna Proteobacteria (Gammaproteobacteria), ot-
nena Firmicutes (Enterococcus ssp., Staphylococcus
ssp. u zp.). locaearne MHAYIMPYIOT TPOAYKIIUIO TIPO-
BOCHaMUTENbHBIX 1uToKMHOB (MJI-1, WJI-6), mpusoas
K aktuBarmn T-smMdormrtoB u pazsutuio octpoit PTIIX
JKKT [3, 6, 7, 9].

3a mocrenHWe TOABI TPAHCIVIAHTAIMS (heKaTbHON
Mukpo6uorer (TAMM) sapekoMmenmoBana cebs Kak 3¢-
(eKTUBHBIN crOcO6 KOPPEKIUU COCTaBa KUIIEYHOTO GUO-
enosa mHorux 3atosesannii JKKT u Merox 6uoJio-
IMYEeCKOl JIEKOJIOHU3AINN  aHTHOMOTUKOPE3UCTEHTHBIX
mrammoB  [10—12], mokazaB cBoio 3DGHEKTUBHOCTD
1 6e30MacHOCTb B OTHOIEHUH WMMYHOKOMIIPOMETHPO-
BaHHBIX MHaIeHToB [13], B TOM 4mc/e U IPH pasBUTHN
ocrpoit PTIIX JKKT u overlap-curmpoma [2, 14].

Pesysibrartel mocneHUX WMCCTIEAOBAHUI TPOJAEMOH-
crpupoBasm posb PM B Peryssiimm 3KCIPeccuu TeHOB,
MOJYJISIIIUY UMMYHHBIX W MeTaGOJMYeCKUX TIPOIECCOB
B opranu3Me xo3suHa [15—18]. B mportecce cBoeii »xm3-
HeIesATeIbBHOCTH KOMMeHCaJIbHble GaKTepun BbIpabaThl-
BaIOT KOPOTKOIIENIOUEYHbIE JKUPHbIE KUCJOTBI, JKeJTUHbIe
KHCJIOTBI, aMUHOKHCJIOTBI, KOTOPbIE B3aWMOENHCTBYIOT
co crerm@UecKuMu perentopamu, Takumu kak TLR,
NLR, G-nporeunosbivu pernentopamu (GPR43, 41,
109A), FXR, KoTOpbIE, B CBOIO OYEPE/b, yIACTBYIOT
B PETYJISAIMYA UMMYHUTETA U OOMEHA BEIECTB B OPTaHM3-
Me 4esioBeka [15].

B mpezcraBieHHOM KJIMHUYECKOM CJIydae BIIEPBbIE
MIPOJIEMOHCTPUPOBAHO W3MeHeHme coctaBa (DM, nmna-
MHUKa KJIETOYHOTO M TYMOPAJbHOTO 3BEHbEB MMMYHHOI
CHCTEMBI, MeTalO0JM3Ma JKETYHBIX U HEHACHIIEHHBIX
JKMPHBIX KUCJIOT Ha BeexX aTanax Tepanuu octpoit PTITX
JKKT y manmentku noce amno-TTCK.
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MaTepHaJIbI H ME€TO/AbI

B 15 Bpemennbix Toukax (g0 TOM, na 1-i1 menp
nocie amno-TTCK ([JI+1), O+3, 1+8, A+16, +30,
J+45, 1+60, A+70, A+75, A+105, [A+120, [A+140,
J+200 u /I+260) mas oneHkn GaKTepHaabHOTO COCTa-
Ba U paszHoo6pasusi OM uUCIOTH30BATICS METOM Tap-
TeTHOTO CeKBeHMpoBaHUs (dparMmeHToB V3—V4 yyact-
ka rera 165 pPHK na miatrdgopme Miseq («Illuminas,
CIIIA) B COOTBETCTBHHU CO CTaHAAPTHBIM IIPOTOKOIOM
16S Metagenomic Sequencing Library Preparation
(«Illumina», CIIA). Peakumio ammmdukanuun dpar-
MeHTOB V3—V4 TpoBOIUIM ¢ TPUMEHEHUEM BBICOKO-
TOYHOI TI0JIUMePasbl C KOPPEKTUPYIoNell aKTHBHOCTDHIO
Phusion High-Fidelity DNA Polymerase («Thermo
Fischer Scientific», CIHIA). [lns MyJbTHILIEKCHPO-
Banus JIHK-6u6smorex Obuain ucmnosb3oBanbl JJHK-
nugexcsl Nextera XT Index Kit («Illuminas, CIIIA).
CekBeHMpPOBaHNE MPOBOJMIN C WCIOJb30BAHUEM Ha-
6opos 600-cycle MiSeq Reagent Kit v3 («Illuminas,
CIIA) ¢ mosyyenueM mapHbIX pUAOB AauHOMA 300 Hy-
Kieoti108. KOHTPOJIb KadecTBa MPOBEIEHHOTO CEKBe-
HUPOBAaHUS JIJIT KaXKJIOTO 00pasiia BKJIOUYAJ CJEHYIO-
mue mapamerpbl: He Menee 50 000 pumor (sequence
reads) Ha o6pasel; onTUMa bHOE KOJIUYECTBO BBICOKO-
KayeCTBEHHBIX puioB co 3HadeHneM Q30 Gosee 60 %;
OTCYTCTBHE XMMEPHBIX TTOCJIEI0BATEIBHOCTEN U CBEPX-
[PE/ICTABIEHHBIX MOCJIE[0BATENbHOCTE.

st anamusa oOmieil GakrepuaibHOil Maccel (DM
HCIIOJIb30BAJICST METO/T MYJIbTHILIEKCHOH HOJMMepasHoi
nennoii peaxuuu (IIL[P) B peskuMe peaabHOTO BpeMe-
HH C WCIOJIb30BAHUEM KOMMEDYECKOU TECT-CUCTEMBI
«Kosonodmop-16» (OO0 «Anbdana6», Poccus) [19].

XpoMaro-Macc-CIeKTPOMETPUYECKUE METO/IbI  HCCJIe-
JIOBAHMS [T OTpE/IEICHUsT KOHIIEHTPAIUU KETIHbBIX
kucaor (JKK) B mmasMe KpOBH BBINOJHSUIACH C IIOMO-
IIBIO BBICOKO3(M(MEKTUBHOTO KUIKOCTHOTO XPOMATOTrpa-
da «Agilent 1200» ¢ TpoiinbiM KBagpymoaeM «Agilent
6460» («Agilent Technologies», CIIIA), a moamHeHa-
CBIIEHHBIX KUPHBIX KHUCJIOT — C MOMOIIBIO Ta30BOTO
xpomarorpada «Agilent 7890» ¢ Macc-ceNeKTUBHBIM [ie-
texktopoM («Agilent Technologies», CIIIA).

NmmynodenotunupoBanue cy6nomyasiuit aumMdo-
IUTOB BBIIOJIHSIOCH HA MPOTOYHOM IHUTO(IyOpHMe-
tpe «Cytomics FC500» («Beckman Coulter», CIITA).

l'ucronornyeckoe M UMMYHOTHCTOXUMUYECKOE HC-
CJIe[IOBaHMS CPE30B, 3aJUTBIX B napaduH o6pasios
TKAHU, MPOBOJIUINA C HMCHOJIH30BAHUEM CTAHIAPTHBIX
MetosuK. Mcrmosb3oBasach PyTUHHOE OKPAIIUBAHUE
CPE30B TeMATOKCUJIMHOM U 903UHOM U UMMYHOTHCTO-
XUMHYecKoe onpeenenue skcrpeccun CD3 B TkaHu.

Hacrosiee uccnenoBanue 6bLI0 0J0OPEHO JIOKATb-
HbIM atndeckuM komuretoM DPIBOY BO «Ilepsbrit
CII6TMY um. akagemuka W.11. [Tanosay Munzapasa
Poccun (iportokon Ne 192 or 30.01.2017).

Kamanveckuii coayvaii

[Tanmentka K. — sxkenmuna 40 JsileT ¢ ycraHoBJIEH-
HbIM B 2007 T. 1MarHo30M MPUOOPETEHHOM aniacTuye-
CKOHl aHeMHM ¢ CUHIPOMOM NapOKCU3MaIbHON HOYHO

reMOTJIOONHYPHH C BBIPAXKEHHBIMU TeMOJIUTHIECKUMHU
kpuzamu. [IpoBOIMIINCH KypChl Tepamuu  IUKJIOCIIO-
puHOM, aKyamusymMaboMm (B Teuenne 10 mec.), Ha ¢oHe
KOTOPBIX Ha mpoTsbkernn 10 sieT coxpaHsiach cToikast
KJIMHUKO-Ta60PaTOPHAST PEMUCCHSI.

B 2017 r. B remMorpamMMe GOblLjia BBISIBJIEHA JBYXPOCT-
KoBast uroneHuss (TpoMGoIUTONeHNst 2-if CTENeHu, aHe-
Must 1-#i cremeHn), TOC/Ie BBINOJHEHNS] TPENAHOGHOTICHY
6bUI MATHOCTUPOBAH MUEJIOANCIIACTHIECKUIT CUH/IPOM,
pedpakrepHast aneMust ¢ M36bITKOM OsiactoB 11.

B nanbreiiieM npoBezieHO [1Ba Kypca Tepanmuyl TUIO-
METHJINPYIOIUMHI areHTamMu ¢ agdekroM B Bujie crabu-
Ju3anun 3a60JieBaHud.

B anpene 2018 r. mnaiueHTke ObLIa BBIIOJTHEHA
amno-TTCK or nonnoctsio HLA-coBMectuMoro JloHopa
13 MEKIYHAPOIHOTO PETHCTpa C TOCTHKEHUEM TTOJHOM
KJIMHUKO-TeMATOJIOTMYECKOH PEMUCCHU M BOCCTAHOBJIE-
HUEM JIOHOPCKOTO TeMomnod3a. OfHAKO B PaHHUE CPOKU
nocsie anno-TTCK nabionanoch CHUXKEHME JJOHOPCKOTO
xumepuaMa 10 80—89 %, uTo moTpeboBaso paHHeN OT-
menbl (J[+64) UMMyHOCYIIPECCUBHOI Tepamnuu, poBe/Ie-
HUS TEPANX TUTOMETIJINPYIONIUMA areHTaMu, a TaKyKe
BBejleHus1 JIOHOpCKuX JnMdormToB. OJHAKO TIpU KOH-
TpobHOM pecrasmpoBanny Ha [[+100 BbIsBIEHBI MOHO-
coMusi 7-ii XpPOMOCOMBI U CHIDKEHHE [OHOPCKOTO XH-
Mepuama 0 20—30 %, KOHCTAaTHPOBAHO OTTOPKEHWE
TpaHCIUIAHTaTa HA (poHe peluBa 3a6oseBanusi. B cBs-
3W C YeM MPUHSTO PEIleHre O BBITOJHEHUN TIOBTOPHOI
TICK or toro sxe monopa. OfHAKO TIOCJE TIOBTOPHOM
TpaHcITanTaiuy B aBrycre 2018 T. 6b110 3adpuKCHpOBa-
HO BOCCTaHOBJIEHHE TeMOTI0a3a pelunmenTa (Xumepuam
< 3 % moHOpcKuii, MoHOCOMUST 7-if xpoMocoMel B 100 %
Meraas), KOHCTATHPOBAHO NMEPBUYHOE HENPIZKUBICHUE
TPAHCILJIAHTATA.

YunrbiBasi BocCTaHOBJIEHIE COGCTBEHHOTO TEMOII093a,
OTCYTCTBHE MMMYHOJIOTHYECKOTO 3D QeKTa «TPaHCILIaH-
TaT MPOTUB JIeKO3a» U COXpaHEHNE sIBJIeHNI OCHOBHOTO
3a00JI€BaHKS, TIO KU3HEHHBIM TOKA3aHUSM ObLIO MpPU-
HATO pellieHue o BbinoaHeHun ramiougenTnanoii TTCK
OT OTIA B PaMKaX «TEPAU CHACEHUS».

B nmanbHeifieM MOCTTpaHCIIAHTAIIMOHHBINA TI€PHO/L
MIPOTEKATT CJEYIOINM 06PA30M:

— A+3-A+7 nocae amno-TTCK — passutue cuH-
JpoMa BbIGpoca IIMTOKMHOB 3-ii ¢1. ((deGpubHas mxo-
pamKa, IUTONN3, MaKyJONAIyJIe3Hasl ChIllb HA IOBEPX-
HOCTH KOKHBIX TIOKPOBOB), B CBSI3M C 4eM OblLTa Hadara
Tepamust pykcosmruanéom B go3e 10 mr/cyr. Ha done
MTPOBOIUMOTO JIEYEHHS] OTMEYANN pa3pelieHne KOKHBIX
BbIChIaHuA. PykcomutuanG orMeHeH Ha /I+29.

— A +15 — KOHCTaTHMPOBaHBI MPIDKUBJIEHUE TPAHC-
[UIAHTATa, KJIMHUKO-TEMATOJIOTUYECKAs] PEMECCUST OC-
HOBHOTO 3a00JIeBaHNsT, JOHOPCKMIT XxumepuaMm 95—97 %.

— A+25 — pasBurHe Auapen 10 7 pa3 B CYTKHU
B 06beMe 1300 M/ cyT., 6€3 TaTOOrHYeCKUX IPUMECEN.
ITo pesysbraTaM G6GaKTEPHOJOTHYECKOTO WCCJIEAOBAHIS
KaJla BBISIBJIEH MYJIbTUPE3UCTEHTHBIH K OOJIBITHHCTBY
IPyNn  aHTHGAKTEPUATbHON Tepannu  (MEHUILIMHAM,
nedanocnopnraM,  (PTOPXMHOMOHAM, KapGaneHeMam)
mramm K. pneumoniae 8 tutpe 108 KOE /M, B cBsizu
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C 4YeM IIPUHATO pellieHue o IpoBeieHun (hapMaKOJIOTH-
YeCKOW JEKOHTAMUHAIMH: K Tepalu J0GABIeH aMu-
KaiH 1epopajibHo B go3e 1000 mr/cyr. Beimosnena
(PUOPOKOIOHOCKOTIHS: BU3YATH3UPOBATACH CJIM3NCTAS
o6omouKa ToJICTON Kumiku Ge3 moBpexaennii. [To pe-
3yJbTaTaM MOP(MOTOTHIECKOTO HCCJIEIOBAHUS OTMEYaI-
cs1 caGo BbIPAYKEHHBIN (PHOPO3 CTPOMBI U MUHUMAJIBHO
BBIPAKEHHDIE PEAKTHBHDBIE M3MEHEHUS JHTENNS JKeJie3
(puc. 1a). Tlo pesyabratam ITIP su3aTa yyactka cjiv-
3WCTON TOJICTOW KWIIKU BBISIBIEH BUPYC Tepiieca 6-To
THIIA — JWATHOCTUPOBAH BUPYCHBIH KOJIUT, K Tepaluu
no6asser ranukioBup 10 Mr/Kr/cyT.

— A+31 — na done MpoBOANMOI POTUBOOAKTEPH-
AJTbHOM, TIPOTHBOBUPYCHOM Teparnui HabJroalach MO-
JIOKUTEJIbHAST AMHAMUKA B BHJE CHIDKEHUS KPaTHOCTU
(3 p./cyr.) u o6bema (300 mu/cyt.) cryna. OmHako,
HECMOTPsI Ha IIPOBOJMMYIO Tepaluio, IIpu OaKrepu-
OJIOTUYECKOM ~WCCAEIOBAHUU Kajia, MOYM U CMbIBa
13 3eBa BHOBD BbISIBJIEH MYJIbTHPE3UCTEHTHBIN IITaMM
K. pneumoniae. YUutpiBasi cOXpaHeHNe SIBJIEHUI 3HTe-
pornaTuy, GbLIO IIPUHSATO PEIeHre O TIPOBeAeHNN GHOJIO-
TUeCKOl ieKooHnsanuu K. pneumoniae OCpefCTBOM
nposeqieHs TOM.

— A+46 u q+47 nocie ramnougentuunoit TICK
npoBezieHa TAOM 0T 37J0pOBOTO HEPOJACTBEHHOTO JIOHO-
pa. /IBa mHS TOAps MalMeHTKa MpUHUMaIa mo 15 Kar-
cys ¢ 3amopokennoir AMM. OO6mwmii Bec dexasbHOTO
TpaHcitantara — 22 r. IlanmenTke mepes moamicanneM
nHGOPMHUPOBAHHOTO COTJIacust ObLIN TOAPOOHO 0OBSIC-
HEeHbI BCe TIPEVMYIIECTBA, HEAOCTATKU W TOGOYHBIE SIB-
Jenust Meroga TDM. IIpotokosbl 06ceJ0BaHKsI TOHO-
pa (eKarTbHOTO TPAHCIUIAHTATA, TIPUTOTOBJIEHNE KATICY.JT
¢ 3amopoxkeHHoit DM, nporokos npuema karcysa ¢ @M
no/ipo6HO u30xKeHbl panee [10, 14].

— A+49-57 (A+3—11 nocae TdM) — moJo-
JKUTeNbHAS [UHAMUKA B BUJE YMEHBIIEHUS KpaTHO-
ctu u obbeMa cryna. Ha /[+8 mocie TOM ormeuann
oopMIIeHHBII cTYJT 2 P./CyT.

— A+106 (A+60 TDM) — upoBeJeHO MOJIEKY-
JISPHO-TEHETUYECKOE MCCIEOBAaHNE acTipara KOCTHOTO
MO3ra, IOATBEPKIAEH IOJHDIH [OHOPCKUH XHMMepH3M
(> 97 %). OmgnHako AVATHOCTHPOBAHA MWHUMAJIBHAS
ocratouHasi 6ose3nb +2,3 %, B CBS3U C UeM peIeHO
MIPEKPATUTh MMMYHOCYTIPECCUBHYIO TEPAIMIO TaKPOJIH-
MYCOM.

— A+114 (A+68 TADM) — y TAUEHTKN IUArHO-
crupoBaHa Tsokenasg PTIIX ¢ nmopaxkenueM koxku 4-i cre-
TIeHH, CIM3VCTBIX KUITEYHNKA 3-f CTETeHH, B CBS3U € YeM
BO300OHOBJIEH TIPHEM TaKpOJMMYyca B jiose 1 Mr/cyT.

— A+19 (A+73 TdDM) — orpuliatesabHas Iu-
HaMUKa B BuJe ycuieHusi auapen (BOAAHUCTBIH CTY.I
no 17 p./cyt., o6peMom 10 2500 Mi/CyT. ¢ TIPUMECHIO
cmsn). TIoBTOPHO BBIMOJAHEHA  (HHGPOKOJOHOCKOIIHST
u ¢ubporacrpoayoseHockonus. Ilartosornueckue W3-
MeHeHns1 B OuonTate ObLIN TPEACTABJIEHbI OOUMPHOIT
mumormraproii  (CD3*)  undwuabTpanmeil  cTpoMBr
CJIM3KUCTON OGOJIOUKU ¥ SMUTETUATHHON BBICTIJIKU JKe-
ne3 (puc. 1d) ¢ ¢popmMupoBarmem (HOKYCOB TIBIGUATOrO
SIZIEPHOTO PeKCUca sfiep aloNTOTHYeCKH HM3MEHEHHbIX
ATMUTETUATBHBIX KJIETOK, CYOTOTAIBHBIM WU TOTATHLHBIM

paspymienueM dactu sxene3 (puc. 1c, e, f). K teparmu
NOGABJIEHBI  TJIIOKOKOPTUKOCTEPOU/IBI (METHIT-TIPETHN30-
JIOH 2 MI'/CyT.) U PYKCOMUTUHUOG 15 Mr/CyT.

— A+153 (A+105 TDM) — 1OJOKUTEIbHAS [U-
HaMWKa B BUJIE YMEHBIIIEHUSI KPATHOCTH U 0ObeMa CTy-
Jla, CHIDKEHWE YPOBHS (DEKATBHOTO KAIbIIPOTEKTHHA
¢ 774 mxr/T (JI+90 TOM) 10 56 Mrr,/T (JI+120 TOM).
[ToBTOpHO BBITIOMHEHBI  (HUOPOTACTPOILYOAEHOCKOTIHS,
(hUOPOKOIOHOCKOIHS, TI0 Ppe3yJbTaTaM TUCTOJIOTHYE-
CKOTO 00CJIe/JOBAaHNS: TATOJOTHYECKUE W3MEHEHUS CJIH-
3UCTON OGOJIOUKM TOJICTOW KUIIKH XapaKTEPU30BAJNChH
0YaroBoi CKyTHOH JUMQOIUTAPHONW BHYTPHUATIUTEH-
ambHON MH(UIbTPAIEN U OYArOBbIM SIJIEPHBIM PEKCHU-
COM BTUTEUATBHBIX KJIETOK 6e3 SBJEHUI JeCTPYKIIUN
JKee3 KaK TPOSIBJEHUN CJ1a60 BBIPAKEHHOH OCTpPON
PTIX (puc. 1b).

— A+244 (A+190 TDM) — KIMHUYECKUX IIPU-
3HAKOB overlap-cuHIpOMa CO CTOPOHBI KOKU, CJIU3U-
CTBIX ¥ KUIIEYHUKA He OTMeYaeTcs, CTyJ 0(hOpPMIEHHbBIN
1 pas/cyr. Amnmerur ymOBJIETBOPHUTEIBHBIN, MPUOAB-
Ka B Bece 5,5 Kr (¢ MOMeHTa AMarHocTuku overlap-
cUHApoMa manueHTKa motepsiia 20 % Macchl Tera, M-
HUMAJIbHBIA BEC MAMEHTKN cocTaBuI 40 Kr).

—A+304 (A+260 TDM) — naimieHTKa HAXOIUTCS
B COCTOSIHUM CTOWKOH KJIMHUKO-TEMATOJIOTHYECKON pe-
muccun. IlpusnakoB PTIIX wkwmeunnka wet. [lomHbrit
CPOK HaOMIOIEHNsT 32 TIAIMEHTKO cocTaBui 6oee 5 JieT.

PesybTaThl 1 00CY3K/AE€HHE

Hunamurxa cocmaea chexanvnoit muxpoobuomot
na ¢pone TOM u mepanuu ocmpoit PTIIX ;KKT

[Tocne TOM nabmopacss pocT ypoBHsS oOIIell 6ak-
TepraysbHOit Maccor ¢ 1,0 x 10° go 7,0 x 10'" KOE /T,
KOTOPBIN JIOCTUTAJ MAaKCUMaJIbHbIX 3HaueHuil Ha J[+70
TOM — 1,0 x 10" KOE/r (puc. 2d). Hapsay ¢ yse-
JideHreM O6IIell YKCIeHHOCTH MHUKPOOPraHU3MOB II0-
BBICHJIOCH ¥ BUJIOBOE PasHooOOpasue KUIIEYHOH MHUKPO-
6uothl; unjekc [lenHona Beipoc ¢ 2,0 10 3,6 B Teuenue
3 aneit mocsie mposesenus npoueayps (puc. 2c).

Mukpobuora naruentkn g0 TAOM riaBHbIM 06-
pasoM ObL1a IIpejcTaBjeHa OGaKTepuaJbHbIMU THIIA-
mu Proteobacteria (51,4 %) u Firmicutes (47,1 %)
(puc. 2a), B YACTHOCTH YyCJIOBHO-TIATOr€HHBIMU
MuKpoopranmsMamu  pogoB  Klebsiella (43,9 %),
Enterococcus (16,4 %), Streptococcus (23,6 %),
Lactobacillus (2,5 %), Enterobacter (0,6 %).
Hanporus, Mukpo6uora oHopa Gblia Gorara npeacra-
purensmMu tunoB Bacteroides (27,7 %), Firmicutes
(60,9 %), Aktinobacteria (1,2 %).

ITocne TOM ¢ I+3 no [I+70 B cocrae @M nanu-
eHTKu craau npeoGnanarh Firmicutes (11,7—55,2 %),
Bacteroides (10,4—36,3 %), Aktinobacteria (0,3—
2,8 %), ormewancs pocr popos Faecalibacterium
(10 29,4 %), Blautia (no 7,8 %), Rozeburia (10 9,5 %)
(puc. 3a—d). 3HaumMO CHM3WIOCH 3HAYEHHE POJIOB
Enterobacter, Enterococcus, Klebsiella, Lactobacillus
(puc. 3e—h). CoctaB MUKPOGHOTBI pEIUIINEHTa MaKCH-
MaJIbHO TPUOJIUBUIICSI K JIOHOPCKOMY Ha 3—8-e CyTKu
nocite TOM (puc. 2b).
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Pucynox 1. MopdoJioruyeckre u3MeHeHNs CTU3UCTOR 0G0JIOUKH TOJICTON KHUIITKKM HA BCEX ITANAX TEPAlUK: a — He-
creruduyeckue pPeakTUBHbIE M3MEHEHWs CJAU3UCTON obomouku Ha [J[+25; b — cmaGosbipaxkennass PTIIX Ges ge-
CTPYKITHHU sKese3 camsnctoit o6osoukn Ha [A+153; c—f — msmremast PTIIX ¢ BbIpaKeHHONW BHYTPUIITHTETHATBHOLN
muMmboruTapHoit uHOUIbTPAIMEd W CHIDKEHIEM,/ IeCTPYKINeR sKeqe3 B COOCTBEHHON MIACTHHKE CAU3UCTOH 060-
goukn Ha [I+119; oKpacka TeMaTOKCHJIMHOM W 303WHOM — a, b, ¢, €, f, IMMyHOrHCTOXMMHYECKOE WCCIETOBAHITE
(CD3) — d; yBesmuenne oTpa)keHo Ha U306PaKEHUSAX B BH/IE MEPHOI HIKAJIbI

Figure 1. Morphological changes of colonic mucosa membranes at different stages of therapy: a — non-specific
reactive changes of mucous membrane on D+25; b — mild GVHD pattern without destruction of mucous glands
on D+153; ¢—f — severe GVHD pattern with massive intraepithelial lymphocytic infiltration and reduction/
destruction of glands in the lamina propria of the mucous membrane on D+119; hematoxylin and eosin staining —
a, b, ¢, e, f; immunohistochemical examination for CD3 — d; scale bars are shown in the pictures
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Pucynok 2. a — OTHOCUTENIbHOE COJIEPKAHME OT/JENbHBIX THNOB Gakrepuit (o ocu a6cumce — cpokn nocae TOM,
aun); b — npodusib MUKPOGUOTBI PELMIMEHTa; ¢ — HMHIEKC BUAOBOrO pasHooOpasust [llennona; d — auHaMuka
o6mieit 6akrepuaabHoit Maccer (log10 KOE/T); aas ¢ u d: mo ocn ab6ermce — cpoku nocae TAOM, aum; 1o ocu op-
JIMHAT — [apaMerpbl MUKpoOuoThl (JieBas ocb), o6beM cryJia (mpasast ocb)

Figure 2. a — relative content of individual bacterial phyla (abscissa — time after FMT, days); b — recipient
microbiota profile; ¢ Shannon species diversity index; d — dynamics of total bacterial mass (log10 CFU/g);
for ¢ and d: abscissa — time after FMT, days; ordinate — microbiota parameters (left axis), stool volume (right axis)

Ilocme panHHeli OTMEHBI HMMMYHOCYIIPECCUBHOU
Tepanmuy |y TanmeHTKn pasBuiack ocrpast  PTIIX
JKKT (ma [I+75 mnocre TDOM), nHa done uero
Mbl HalJIIO/IaI PE3KOe CHIDKeHUe o0Iell GakTepuasib-
HOI Macchl [0 TPeATPAHCILIAHTAIIMOHHBIX 3HAYeHUN
(1,0 x 10° KOE/T) u o6eHenne BIJ0BOr0 pa3Hnoolpa-
3us Mukpo6uors (ungexc Ilennona causuics g0 2,0)
(puc. 2¢, d). C 70-x no 140-e cyrkn nociae TOM pas-
JINYUST MEXIY COCTAaBOM MHUKPOOHWOTHI JOHOpA M Pe-
nunuenTa 6bLIM MakcuMaabHbiMu (puc. 2b). Brosb
HaMeTHJIC pOCT upeicrasuresieii  Proteobacteria
(mo 83 % ma JI+105 TOM) (puc. 2a), IOBBIIIEHNTE
o ponos Klebsiella, Enterococcus, Enterobacter,
Lactobacillus (puc. 3e—h). Yposennp Bacteroides
camsuiics ¢ 10,5 10 0,3 %, yMeHbIIIIACh YUCIEHHOCTD
pomos Bacteroides, Faecalibacterium, Blautia,
Roseburia (puc. 3a—d). Ilomo6ueni npoduis OM
coxpansuicsa g0 [1+140 TOM. Ilo mepe paspenienus
cumnrtomoB octpoii PTIIX JKKT wunpekc Illennona
JgeMoHcTpupoBan poct g0 3,0 (puc. 2c), mapacrania
obmast GakrepuaiabHas Macca go 1,0 x 10'2 KOE/r
(puc. 2d), a coctaB MUKPOGHOTBHI TIAIMEHTKU BHOBb
BO3BpaTHJICS K TakoBoMy y joHopa Ha /[[+200—+260
nociae TOM. Cramm mpeobrazaTh HpeacTaBUTEN (u-
aymoB Bacteroides (56,7 %), Firmicutes (33,5 %),

BHOBb ornpejesanch Aktinobacteria (2,5 %), ypoBeHb
Proteobacteria cansuncs 1o 5,6 % (puc. 2a).

HAunamurka ypoens opzanuueckux Kucaom
na ¢porne TOM u mepanuu ocmpoii PTIIX JKKT

C yueroM Toro uto coctaB @M HeCKOJbKO pa3 pa-
JINKQJIHO U3MEHSLICS, CJIE[0BAJIO OKU/IaTh W AHAJIOTHY-
HBIX M3MEHEHWI YPOBHEN ITOJMHEHACBIIEHHDBIX JKUPHBIX
KHUCJIOT U SKEJTUHBIX KUCJIOT.

B wnavane HabmioneHuss y TalMEHTKH HaGJIIOIaIN
HU3KUH yPOBEHb BTOPWYHBIX (JIE30KCHXOJIEBAss KHC-
gorta (DCA) 9,2 MKr/MJI, JUTOXOJIeBas KHUCJIOTa
(LCA) 3,3 Mkr/mm) u TtpermdHoi (ypcomesokcu-
xonesas kucaora (UDCA) 0 MKr/MJa) >KET4HbIX
kucyaor. Ilocie TOM mpocrexuBaicsd 3HAYUTETHHBIN
POCT COJIEPIKAHUS JKETUHBIX KUCJIOT ¢ MAKCUMATbHBIMU
sHavenusamu Ha /J[+45 nmocie TOM. C [J+70-75 mo-
cne TOM yposenb DCA n UDCA pesko cHuKaercs,
YTO COOTBETCTBOBAJIO Nepuojy passutusi octpoit PTIIX
JKKT (puc. 4c). K KoHily wucciegoBaHusi, 1ocjie pas-
pemennst sBreHna ocrpoir PTIIX (/1+200—260 mocse
TMdM), ypoBeHb BTOPUYHBIX >KETYHBIX KHCJIOT BHOBD
BOCCTAHABJINBAETCS.

O6pamraer Ha ce6sd BHIMaHWE, 4YTO YBeJHYEHUE
o0beMa [IMaper COTPOBOXKIAIOCH yBEJIMYEHHEM YPOB-
HSI TApHBIX M TEPBUYHBIX JKETYHBIX KHUCJIOT, TAKUX
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Pucynox 3. JlunaMuka oT[eJbHbIX GaKTepPHAIbHBIX POJOB B X0j€ uccaeoBanust: a — Roseburia, b — Blautia, ¢ —
Bacteroides, d — Faecalibacterium, e — Lactobacillus, f — Klebsiella, g — Enterobacter, h — Enterococcus;
1o ocu aberpce — cpoku nocie TAOM, 110 ocu opanHAT — OTHOIIEHUE OTAEIBHOrO Poja K o0Ieil GakTepraybHOi
macce (seBast och), o6beM cry.ia, M/ cyT. (mpaBast ocb)

Figure 3. Dynamics of distinct bacterial genera in the course of disease treatment: a — Roseburia, b — Blautia, ¢ —
Bacteroides, d — Faecalibacterium, e — Lactobacillus, f — Klebsiella, g — Enterobacter, h — Enterococcus;
abscissa — terms after FMT, ordinate — ratio of distinct genus to the total bacterial mass (left axis); stool volume,
mL/day (right axis)
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Pucynox 4. JlunaMuka opraHM4ecKMX KHUCJIOT B ILIa3Meé KPOBHM B XOJE UCCJAEJOBAHUSA: a — IIOJMHEHACHINIEHHbIE
JKUPHBIE KUCJIOTBI, b — NepBUUHbIE KeTUHbIe KUCJAOTBI, C — BTOPHYHbBIE KETYHble KHCAOTbI, d — mapHbIe KeTdHble
KICJIOTBI; 110 ocH abciuce — cpoku nocae TOM, 110 ocu opMHAT — COJIEPIKAHKE SKeTUHBIX KUCIOT B IIa3Me, MKT,/ MJI
(neBasg ocb), o6beM cryJia, M/ cyr (1ipaBass ocb)

Figure 4. Time-dependent changes of organic acids in blood plasma of the patient: a — polyunsaturated fatty
acids, b — primary bile acids, ¢ — secondary bile acids, d — paired bile acids; abscissa — terms after FMT;

ordinate — plasma bile acid content, ug/mL (left axis), stool volume, mL/day (right axis)

kak rimkoxoseBass (GCA), raypoxonesast (TCA), xo-
neBag (CA) u xenonesoxcuxosieBag xucsaorbl (CDCA)
(puc. 4b, d).

[TpocaesxknBaercss TpsiMasi B3auMOCBSI3b MKy 00-
et 6akrepuanbHoil Maccoii 1 yposHeM UDCA, o6pat-
Hasl 3aBUCUMOCTD — MEKIY 001Ielil 6akTepuaibHON Mac-
COiT ¥ yPOBHEM TIEPBUYHBIX M MAPHBIX JKETIHBIX KHUCJIOT.
Boisgsieno, uro mosbimenne cuatesa UDCA  6b110
CBSI3AHO C POCTOM TaKuX OGaKTEPUATbHBIX CEMENCTB,
Kak Ruminocaccaceae, Bacteroidaceae; manpotus, ee
YPOBEHb CHIKAETCS MPHM HAPACTAaHUM YHCTEHHOCTU Ce-
Meiicts Enterobacteriaceae n Enterococcaceae.

[Tocne npoenenus TM® mnojep;kuBaeTcss OTHOCHU-
TEJIbHO CTaGWJIbHBIN YPOBEHb OMera-3 MOJMHEHACHITIEeH-
HOM SKMPHOH KUCTOTbI — 3HKO3aleHTaeHOBOM KUCIOTbI
(EPA), omnako mepez HadaJoM SHTEPOIIATHN, HAYMHAs
¢ +70, waGmro/aercsi CHIDKEHUE KOHIEHTPAIUU TMO-
crnegreii. MakcnmanmbHble 3HaueHns EPA permcrpupo-
Bamn Ha J[+105 mocae TADOM, T.e. ¢ MOMeHTa Haydaja
TOJIOKUTEBHOW JMHAMUKYA B BUJIE YMEHBITIEHUS Kpart-
HOCTH U 06beMa CTyJIa W CHIZKEHHs YPOBHS (peKasbHO-
TO KaJblpoTeKTHHa, 3a 40 mHeii 1o paspemenns PTIIX
JKKT (puc. 4a). C obmeii GaxkrepuasbHOH Maccoii
n kmmamdeckort kKaptuaoit PTIIX JKKT rtax:ke xoppe-
JIUPYIOT oMera-6 JKUPHbIE KHUCIOTHI — apaxXuJI0HOBas

(ARA), munoneBag (LA) KHUCJIOTBI M OMera-3 IOJIUHe-
HaCBIMEHHAS JKUPHAS KHUCJI0Ta JTOKO3areKcaecHOBas
kuciora (DHA); yem Gosee BbIpaskeHa SHTEpPOIATHS,
TeM MeHbIIe MX YPOBEHb. 3HAUEHUS oMera-3 aibda-Jm-
HoseHoBoii kucorel (alpha-LA) M3MeHSIOTCS IIPOTUBO-
MIOJIOJKHBIM O06PA30M.

Aunamurxa nokazameneit UMMYHHOU cucmemol
na ¢pone TOM u mepanuu ocmpoiit PTIIX ;KKT

JluHamuka mokasaTesieii cocraBa TepudepudecKoit
kpoBu (a6COMIOTHOE KOJIMYECTBO JIEHKOLIUTOB, HENTpo-
unoB u TUMGOIUTOB) MOJHOCTHIO OTPAXKAET STAIIBI
KJIMHIYeCKol KapTuHbl. OTMeuascss POCT YPOBHS WM-
MYHHBIX KJeTOK KpoBu cpa3y nocie TOM, a MuHuMaib-
HbIe 3HAYEHUST 3aPETHCTPUPOBAHDI Ha (poHe MaHMbecTa-
uun octpoii PTIIX 1 ackamaiiuu uMMyHOCYTIPeCCUBHON
teparman (puc. 5a).

B reuenne nepsbix 3 cyTok 1ocJie nposeenust TOM
OTMEYAJICS POCT aOCOJNIOTHOTO dHhcJaa JUMQOIUTOB
3a cuet T-1urorokcuyeckux smmbormto, T-NK-kierok
7 ecTecTBeHHbIX KuiuiepoB. llomymsimmm T-xesmepos,
B-mmmdpormro 6pumu crabuibhpl. C 8-ro AHS a6COJIOT-
Hoe uucao T-mmM@OIUTOB HECKOJIBKO CHUBUIOCH, Ha-
Metuscs poct B-mmdormros.

C [+70 mo [I+120 mocne TDM, Ha ¢one orme-
HbI TaKPOJIMMYCa, OJHOBPEMEHHO C PAa3BUTHEM OCTPOI
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PTIIX xumeynnka oTMedaercsl [UJIMTEJbHBIA CIIaJL
T-mambormToB, CBS3aHHBIH, BEPOSATHO, C 3CKAJIAIHEH
UMMyHOCynpeccuBHOW Teparmu. OIHOBPEMEHHO [I0-
CTUTAIOT CBOETO MaKcUMyMa 3HaueHUus: B-muM@ormros.
OrtMmevaercst TeH/IeHIUS K cHIDKeHnIo B1-mumdoruron
U TPHUPOCTYy aKTUBHPOBAHHBIX B-KjaeToxk mams-
tn (J+90 mo A+120 TDM). Haumnas c JA+120
TDM, mo Mepe TMOCTETIEHHOTO pa3pelieHus] MPOSB-
gennit ocrpoit PTIIX JKKT, nabaogann sHaUnTEb-
HBIIE TmpupocT T-IUTOTOKCHYECKUX JUM@POIUTOB,
T-xkunnepoB um T-xesnepoB, KOTOPBI COXpaHAICS
po [1+140 TOM c nocieayoluM IIOCTEIIEHHBIM

CHI>KEHHEM K KoHLy Habmogenust (puc. Sb—d, f).
[lokasaTean TyMOpasbHOTO WMMYHHTETA TaKXKe
BOCCTAHABJIMBAIOTCA Ha (DOHE YCIENIHOTO JeYeHus
octpoii PTIIX JKKT (puc. 5e).

Junamuka T-murorokcudyeckux Jsmmdormro, NK-
KJIETOK W €CTeCTBEHHBIX KUJLTIEPOB COBMAAAET C M3MeHe-
HUSIMU 3HAueHWil o6miell GakTepuanabHOW MacChl, WH-
nexkcoM IlleHHOHa W ypOBHEM BTOPHWYHBIX >KETYHBIX
kucyaot. Kpome Toro, o6HapyKeHO COBIIaIeHNE B THHA-
MUKe TIEPBUYHBIX JKETUYHBIX KUCJIOT U B-mmM@ornutos,
3HAYEHUST KOTOPBIX HapacTaju BO BpPeMs Pa3BUTUS
octpoit PTIIX JKKT.
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Pucynox 5. [lunamuka mokasateseil mepudepuueckoil KpOBH, KJIETOYHOTO M TYMOPAJbHOTO MMMYHHTETA: a — TO-
kazaresn nepudepnueckoit kposu, b — T-mumdountsr, ¢ — B-numdormrer, d — HaTypanbHble KULJIEPDI, € — ChIBO-
POTOYHBIE MMMYHOTJIOGYIMHBL, { — HanBHBIE TUMQOIMTHI 1 HATYPAJTbHbBIE KHJLIEPHI; TI0 OCH aGCINCC — CPOKH TIOC/Te
T®M, 1o ocu opanHaT — abcosoTHbie 3Hadenns (yeBast ock), o6beM crya, M/ cyT (IpaBas och)

Figure 5. Time-dependent changes of peripheral blood counts,

immune cell subpopulations, and humoral

immunity: a — peripheral blood cell counts; b — T cell counts, ¢ — B cell counts; d — natural killers; e — serum
immunoglobulins; f — naive lymphocytes and natural killers; abscissa — terms after FMT, ordinate — absolute

values (left axis), stool volume, mL/day (right axis)
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Oocy:kaenne

Bapuariu B coctaBe MUKpPOOHOMa MOTYT TIPUBOAUTD
K M3MeHeHUI0 GaKTePHAJbHOrO TeHETHYECKOTO MaTepua-
Jia B opranusMe uejopeka (MerareHoMa), 410, B CBOIO
ouepeib, CKa3bIBaeTCs Ha WU3MEHEHUsIX MeTabosioMa.
B mocientne rogbl Bce GOJIblie MCCIEAOBAHUI HCIIOJb-
3YIOT TaK HA3bIBAEMBII METAGOJOMHDIH MOXO/] IPU U3Y-
YeHUU TIaTOreHe3a pas3M4HbIX 3a6oseBanuii [16, 17].
KioueBoii KoHIlemeil MeTaGoJIOMUKK  SIBJISIETCST TOT
dakr, 4TO M3MEHEHWS, MPOUCXO/AIINE B TPAHCKPHII-
TOMe, TeHOMe WJIM IPOTeOME OTPAYKAIOTCSI Ha KOHIIEH-
TpaIM MeTaGOJUTOB B OMOJOTUYECKUX KUIAKOCTSIX
U TKAHAX, T.e. NPUBOJAT K HM3MeHeHHsIM B MeTaboJio-
Me [18]. KoMMeHcaibHble MUKPOOPTAHU3MbI SIBJISIOTCS
TIPOIYIIEHTAaMI KOPOTKOIIETIOUEYHBIX KUPHBIX KUCJIOT,
KOTOpBbIe HEOOXOIUMBI [IJIST TIO/IEPKAHUS SITUTETHATD-
HOTO 06apbepa, PETYJUPOBAHUS KJETOK BPOKICHHOTO
UMMYHHTETA ¥ aHTUTEeH-CIEI(PUIHOTO aalITUBHOTO OTBe-
Ta, onocpenoBanaoro T- m B-mamdormramu [15]. B wact-
HOCTH, OYyTHpAT TMOAABJISET WHAYIIMPOBAHHOE JIHIIOTIOJHN-
caxXapy/IaMu TIPOU3BO/ICTBO TTPOBOCIIAIUTETBHBIX IIUTOKIHOB
(MJ1-6, NJT-12, ®HO-a, MCP-1), perysmpyer madeper-
mapoBKy T-kretok [16]. TIpormmonar MoskeT MHTHOUPOBATD
nepeqauy curHasoB NF-kB, Taxkke cHmkas ypoBeHb
npoBocHauTesibHbiX 1uToKuHOB [20]. B mocrrpan-
CIUIAHTAIIMOHHOM TIEpUOJIe Yy TAIMEeHTOB, Pa3BUBIINX
PTIIX, wabmomaercss CKyIHOCTb BHIOBOTO COCTa-
Ba OM u mnpeobsasaHie yCJIOBHO-TATOTEHHOH (JI0-
poi (Enterobacteriaceae, Streptococcaceae) [21, 22].
IIpoBenenne TAOM B npeacTaBIeHHOM KIMHUYECKOM
cydae CONMPOBOXKIANIOCH YBeIndeHueM oOmieil Gakre-
puajIibHOiT Macchl, BbitecHenueM Enterobacteriaceae,

Streptococcus, Lactobacillus, Enterococcus n nosiBieHu-
eM TIPOIHUOHAT-TIPOyIUpYIonmX Gakrepuit — Bacteroides,
POCTOM  OTHOCUTEJIBHOTO ~ KOJIMYECTBA  OyTUPAT-TIPOJLY-
mwapyonmx — Faecalibacterium, Blautia, Rozeburia.
Hapsizty ¢ u3MeHeHusiMM B cOCTaBe KHINEYHOH MHKPO-
OHOTbI OTMEYAIM AKTUBALMIO T-IIMTOTOKCUYECKUX JIM-
dormros, muddepeHIMPoBKy HauBHBIX B-numdormron
B B-xuerkn nmamsru.

Pannast orMeHa WMMYHOCYTIDECCUBHOH —Tepanmu
mpuBena Kk pasputmio PTIIX kumeunnka, KoTtopast co-
MIPOBOK/IAIACh  MOTEPEl  KUIIEYHOro  pa3HooOpasust
U POCTOM ycjoBHO-TIaToreHHOH (utopbl. [lo Mepe pas-
pemenusi PTIIX coctraB MUKpOOHOTbI BHOBbH 0060-
ratusicsad. OJHAKO TpPUMeYaTesbHO, YTO BOCCTAHOB-
JieHne MUKPOOHOIIEHO3a IPOM3O0IILJIO0 HE K HCXOHOM
TOYKEe, HO K JOHOpcKoMy coctaBy. Ilo mepe Boccra-
HOBJIEHHSI UYNCJEHHOCTH W PasHoo6pasusi MUKPOOHO-
TBI OJHOBPEMEHHO OTMeYasach AudepeHiinpoBKa
T- u B-numdonuroB B T-urorokcuueckue auMdo1u-
Tbl, T-Xenmepsl 1 B-KIeTKu maMsaTH COOTBETCTBEHHO.

[ToMuMO TIPOLYKIME KOPOTKOIIETIOYEYHBIX SKMPHBIX
kucaor, MM ydacTByeT M B MeTAGOJU3ME >KETYHBIX
KHCJIOT, MOJUUINPYST IEPBUYHbIE JKEJYHbIE KUCTIOTHI,
CUHTe3WpyeMble B TledeHW, BO BTopuyHble. ;Kemunbie
KHUCJIOTBl  TIOCPEJCTBOM aKTUBAIMK  CHEU(UIeCKIX
penerrropos  (Han6osiee 3HaUMMbIe cpeau HUX — ap-
nesons; X FXR wu perentopbl, cBs3aHHbIE ¢ GEIKOM
TGR-5) peryaupyior 06MeH JIUIAIOB, TIIOKO3bI, CHHTE3
SKEJTYHBIX KUCJIOT B TeveHn [23]. AKTUBaIis KUIIEYHbIX
FXR wuHgynmpyer TpPaHCKPHUIIIUIO HECKOJbKNX TEeHOB,
KOZMPYIONMX OEeJKM, YYacTBYIOIINE B 3allUTe CJIU3U-
CTOIl 0OOJIOUKU KUIIIEYHUKA Yepe3 IJIOTHbIE KOHTAKTHI.

e
Q}??‘ O
X\

Pucynox 6. Csg3b MeXIy MUKPOOHOMOM, MeTa60JOMOM 1 M3MEHEHWSIMH B IMMYHHOH cucreMe

Figure 6. Interrelations between microbiome, metabolome, and changes of immune system

Poc xypH racTposHTepo renaros komonpokrost 2024; 34(5) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(5)

69



Opurunanbhblie ncciegoBanust,/Original articles

www.gastro-j.ru

CHmKeHe KOHIEHTPAIMN SKEeTYHBIX KHUCJOT ITPUBOJUT
K CHHJIPOMY HM3GBITOYHOTO GAKTEPHATBHOTO POCTA U TO-
BBIIIEHNIO GAKTEepUAIbHOI TPAHCIOKAIMY B CUCTEMHBIH
KPOBOTOK [23, 24].

B naHHOM HCC/IeOBaHMM HAIVISIIHO IIpeCTaBJieHa
KOPPEeJIANNST YPOBHS SKENUHBIX KHUCJIOT ¢ obmeit Gax-
TepUAIbHOI Maccoil. YPOBHM IePBUYHBIX >KETUHBIX
kucimor  (TIMKOXOMIEBO M TayPOXOJIEBOH)  TMOBBIIIA-
such 1pu obeganennn DM, 4UTO COOTBETCTBOBAIO IIe-
puogam 10 TOM u mepunoay passurust ocrpoii PTIIX.
O6parHast KapTHHA OTMeYeHa B OTHOIIEHUN BTOPHUYHbIX
W TPETUYHBIX KETIHBIX KHUCIOT (yPCOAE30KCHXOIEBOi,
JIEOKCUXOJIEBOI 1 JINTOX0J1€Boi1). [IpH MOBbBIEHNH TIPO-
JIYKIIMU BTOPUYHBIX JKETYHBIX KHUCJIOT ObLTAa OTMEYeHa
nuHaMuKka T-xietok (Hapactarue T-IIUTOTOKCHYECKIX
smmbormtos, T-xenmepos).

Takum o6pa3oM, HAa OCHOBAHUH COBPEMEHHBIX Ha-
VUYHBIX TPEICTABIEHNI CTAHOBUTCS SICHBIM, YTO MUKPO-
6UOM UTpaeT BKHYIO POJIb B MOJIEPKAHIKA OCHOBHOTO
MyJia OPTAaHWYECKUX KUCJOT, & 3HAUUT W TOMEOCTa3a MM-
MyHHOH cucteMbl 4esoBeka. Ha MoJsieKyJsSIpHBIN 1po-
wmn MerabooMa, Kak W HA WMMYHHYIO CHCTEMY Op-
raHu3Ma, BO3MOXKHO IIPsIMOe BO3/eficTBHEe Kak 3a cyer
NpPUMEHEHNs] MEMIIMHCKUX TIpenaparoB (MerabnoTukm
1 UMMYHOTEpAIus), Tak U 33 CYeT M3MEHEHWs] MHUKPO-
6uoma (puc. 6).

Jra Teopus JIEKUT B OCHOBE CO3/IaHUS CIIelNasb-
HBIX TIPOOHOTHKOB [24—26]. OmHaKko MpakTHKA JI0JTO-
CPOYHOTO U3MeHEeHHS MUKPOOMOMa nMeeT 3HAYUTeJIbHOe
MIPENMYIIIECTBO Tiepesl KPATKOCPOUHBIM BO3/IEHCTBIEM
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Basic Molecular Biology, Metabolic
and Immunological Mechanisms
of Fecal Microbiota Transplantation
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Aim: demonstration of basic molecular biological, metabolic and immunological effects of fecal microbiota trans-
plantation (FMT), on the example of a rare case of acute graft-versus-host disease (GVHD) with intestinal damage
in a patient after allogeneic hematopoietic stem cell transplantation (allo-HSCT).

Materials and methods. To monitor the basic effects of FMT, we performed targeted DNA sequencing of 16S
rBRNA gene (V3-V4) using MiSeq platform as well as multiplex real-time PCR, MS/gas chromatography technique,
immunophenotyping of blood lymphocytes, histological and immunohistochemical techniques.

Clinical case. A 40-year-old female patient diagnosed with myelodysplastic syndrome, with a history of two un-
successful allo-HSCTs due to graft failure, underwent the third haploidentical HSCT (haplo-HSCT) from her father
as ‘salvage’ therapy. Due to early viral/bacterial colitis post-transplant associated with a multidrug-resistant strain
of K. pneumoniae and herpes virus type 6, FMT was performed on days 46 and 47 after allo-HSCT. Complete reso-
lution of the enteropathy symptoms was noted following FMT. However, immunosuppressive therapy was canceled
on D+106 after haplo-HSCT due to the detection of minimal residual disease causing development of the ‘overlap’-type
GVHD with damage skin lesions grade 4, and intestinal mucous membranes grade 3. This complication required resump-
tion and subsequent intensification of immunosuppressive therapy with complete resolution of GVHD symptoms.
Following FMT treatment, the patient showed complete resolution of clinical colitis symptoms. According to results
of 16S rBRNA sequencing, the species-specific diversity of fecal microbiota increased significantly, along with de-
creased relative contents of opportunistic bacteria (Klebsiella, Enterococcus, Streptococcus genera). A significant
growth was revealed for commensal Bacteroidota, and re-emergence of Faecalibacterium, Blautia, Roseburia.
Acute gastrointestinal GVHD promoted by tacrolimus withdrawal was associated with repeated depletion of intestinal
microbiota. Upon resolution of GVHD and resumed immunosuppression, increased microbiota diversity (Shannon in-
dex) was again recorded, and the parameters of patient’s fecal microbiota reached the donor values. The microbiota
shifts at all clinical stages (before and after FMT, at the peak of acute intestinal GVHD and intensive immunosuppres-
sive therapy) showed some relations with metabolism of bile and fatty acids in blood plasma and immune parameters.
Conclusions. FMT may be a component of complex therapy aimed at early reconstitution of immune system and or-
ganic acid metabolism in patients after allo-HSCT. The composition of fecal microbiota, metabolic profile and spec-
trum of lymphocyte subpopulations may be markers for monitoring complex rehabilitation after allo-HSCT.
Keywords: fecal microbiota transplantation, graft-versus-host disease, allogeneic hematopoietic stem cell trans-
plantation, metabolome, bile acids, lymphocyte subpopulation
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Llenb npeacraBneHus KJIMHNYECKOro HabGnogeHus: npoaeMOHCTPUPOBATb OCHOBHbIE MOJIEKYNSPHO-OMON0-
rmyeckme, Metabonmyeckue 1 UMmyHonormdyeckne apdekTbl TpaHchaaHTaumMm dekanbHo MUKPobunoTsel (TOM)
Ha NpUMEpPE PenKoro crnyvyasa pa3BmTus OCTPON peakuun «TPaHCMIaHTaT MPOTUB XO3NHA» C MOPAKEHNEM KMLLEY-
Huka (PTIX XKT) y naumeHTKkn nocne nNpoBeAeHUa aijloreHHON TPpaHCrnaHTauum reMono3TMYeckmnx CTBOJIOBbIX
knetok (anno-TrCK).

Matepuanbl U meToabl. [115 OLEHKM OCHOBHbIX, U3BECTHbIX MexaHn3moB TOM Oblno NCMOb30BaHO TapreTHoe
cekBeHnpoBaHne pparmeHToB V3-V4 yyacTka reHa 16S pPHK Ha nnatdpopme Miseq (16S cekBeHMpPOBaHUS), MyJib-
TUNAeKCHasa noanmepasHas LenHas peakuys B peXnMe peasibHOro BPEMEHM, XpOMaTo-MacCc-CNeKTPOMETPUS, M-
MyHO(EHOTUNMPOBaHNE CyOnonynaunin TMM@OoLUNTOB, MMCTONOMMYECKNN N UMMYHOTMCTOXUMMUYECKNIA MEeTOAbl UC-
C/iefoBaHus.

KnuHuyeckun cnyvamn. MNaumentke 40 net ¢ ANarHO30M «MUENOAMNCINACTUYECKNIA CUHAPOM», aHAMHE3OM OBYX
HeycnelHbix anno-TICK B cBA3M C HENPUXUB/IEHMEM TPAHCMIAaHTaTa B KA4EeCTBE «Tepannn crnaceHus» Obina Bbi-
nosiHeHa TpeTbs rannougeHTnyHasa TICK oT oTua. B cBS3Kn ¢ pa3BUTMEM B PaHHEM MOCTTPAHCM/IAHTALMOHHOM ne-
puoLe BUPYCHO-BakTepmanbHOro konmta (accouMMpoBaHHOIO C MOJSIMPE3UCTEHTHBIM WTaMmMoM K. pneumoniae
1 BUpPYCcOM repneca 6-ro tuna) Ha 46—-47-e cytku nocne anno-TICK 6bina BeinonHeHa TOM. MNocne nposeneHHOM
npouenypbl 0TMEYasOCh NOJHOE paspeLleHne CMMNTOMOB aHTeponatum. OgHako Ha [+106 nocne rannoMaeHTuy-
Holi TICK B cBA3M C meTekumer MUHUMaNIbHOM OCTaTO4YHOM 60Ne3HN Oblna OTMEeHeHa MMMYHOCYMNPECCUBHAA Te-
panus, 4To npmeeno K passutuio PTIX no Tuny overlap-cuHopomMa ¢ nopaxeHnemM KOXu 4-i CTeneHun, CAN3ncTbIxX
060n04ek kuleyHmka 3-i cteneHn. ATo noTpeboBano BO30OHOBMEHMS U B MNOCNEOYIOWEM YCUIEHUS UMMYHOCY-
MPECCMBHON Tepanumn, Ha GOHE Yero 0TMEeYasnoCh NOJSIHOE pa3peLleHne cnmntomon PTIIX.

Mocne BbinosnHeHns TOM y nauyeHTKM OTMEYEHO MOJIHOE pa3peLleHne KIIMHUYECKMX CUMATOMOB BUPYCHO-0akTe-
puanbHoro konuta. MNo pesynsratam 16s cekBeHMPOBaHUS, 3HA4YMMO BO3POCIIO BUOOBOE pa3Hoobpasne dekasb-
HO MUKPOOMUOTLI, BbISIBIEHO YMEHbLUEHNE OTHOCUTEJIbHOMO KOMIMYECTBA YCJIOBHO-MATOrFEHHbIX GakTepuii (pop,
Klebsiella, Enterococcus, Streptococcus), yBepeHHbI POCT KOMMEHCasbHbIX MMKPOOPraHn3MoB: Bacteroides, no-
saBneHne ponoB Faecalibacterium, Blautia, Rozeburia. Pazsntue octpon PTIX XXKT, cnpoBoumpoBaHHOW OTMEHOW
TakponumMyca, criocobCTBOBaNo NOBTOPHOMY ann3oay 06eaHEHNS MUKPOBOMOTHI K1LeYHMKa. 1o Mepe pa3peLleHmns
cumMnTomoB PTIMX Ha ¢poHe BO30OHOBNEHNS UMMYHOCYNpPeccum 6biil BHOBb 3adpUKCUPOBaH POCT nHAekca LLieHHoHa,
a cocTaB dekanbHOM MUKPOOUOTLI MaLMEHTKM NPUBAN3UICSA K TaKOBOMY Y AoHOpa. CocTaB MMKPOOMOTLI HAa BCEX
KJIMHMYEeCKNx aTanax — o v nocne TOM, B nepmon MakcMmanbHOM MaHUdEeCcTaLmMm CUMITOMOB ocTpoi PTIX ku-
LLEYHMKa, YCUNEHUS MIMMYHOCYMNPECCUBHOW Tepanmm — okasbiBas BAUSHNE Ha METab0NN3M XENYHbIX, XUPHbIX KNC-
JI0T NJia3Mbl KPOBU U HA NMokasaTesim UMMYHHOW CUCTEMBI.
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BbiBoabl. TOM MOXET ObITb HYACTbiO TEPANUN, HAMPABNEHHOW HA PAHHIOD PEKOHCTUTYLIMIO UMMYHHOM CUCTEMbI
1 0O6MeHa opraHMyYeckmx KUCNoT, y nauneHToB nocne amno-TICK. CoctaB dekanbHOM MUKPOOMOoThl, MeTabonnye-
ckuii npodunb 1 cnekTp cybnonynaumm NMM@oLMTOB MOryT GbiTb Mapkepamu KOHTPOSS KOMIJIEKCHOW peabunnta-
unm nocne anno-TICK.

KniouyeBble cnoBa: TpaHcnnaHtauus gekanbHON MUKPOOWOTbLI, peakumst «TpaHCMIaHTaT NPOTUMB XO3siMHa», ai-
NIOreHHAs TPaHCMaHTaLMs rEMOMNO3TUYECKNX CTBOJIOBbLIX KNETOK, METABO0JIOM, XENYHbIE KUCOTLI, cybnonynauus
ammepoumnToB

duHaHcupoBaHUue: aHaNn3 pPe3ybTAToOB BbIMOMAHEH NPU Noaaepxke rpaHTa PODU Ne 20-315-90083.

KoHdnukT nntepecoB: BakvH E.A. paboTan Hap, nccnenosaHueM, korga 6eu1 cotpyaHukom HAWM JOMT nm. PM. Top-
6ayeBoii, PrBOY BO «MCMN6rMY um. akapemuka W.1M. Masnoea» (CaHkT-MNeTepbypr;, Poccus). B HacTosiee Bpems Ba-
KuH E.A. — cotpynHuk komnaHum CytoReason (Tenb-AsuB, N3pannb). BeHunosaiite H.[. paboTtana Hag nccneaoBaHu-
em, koraa 6bina cotpyaHukom HAW A0TMmT um. PM. FTop6ayesoii, PIEQY BO «MNCM6erMy um. akagemuka W.11. MNaenosa»
(CankT-TMeTepbypr, Poccus). B HacToswee Bpems BeHunosarite H.[,. — cotpyaHuk komnanmm OO0 «Hemeukunii Meou-
umHckuii LleHTp» (Poccus). [pyrne aBTopbl 3asBmv 06 OTCYTCTBUN KOHDSIMKTA MHTEPECOB.

BnaropapHocTb: aBTOpbI BbipaxatloT 6narogapHocTb MpokodbeBoi Onbre AHaTonbeBHe, XXapasuHol CeeTnaHe
BacunbeBHe 3a opraHn3aunoHHyo paboTy Npy NPOBEAEHUN NCCNEAOBAHMS.

Ana umtnposanus: fonowanos O.B., beiHaposuy A.B., YyxnoeuH A.B., KnemeHTtbeBa P.B., LLlep6akos A.A., BakuH E.A., lony-
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Introduction

Allogeneic hematopoietic stem cell transplanta-
tion (allo-HSCT) remains the most effective treat-
ment for most hematopoietic malignancies [1—3].
A graft-versus-tumor response is among the main
effects of allo-HSCT. It is caused by recognition
of histocompatibility antigens on the recipient’s
malignant cells followed by their destruction by
T lymphocytes of donor origin [1, 4]. However,
activated T-lymphocytes are able to recognize the
same antigens on normal cells of the recipient tis-
sue, leading in turn to the development of a graft-
versus-host disease (GVHD) [1].

Relapses of the underlying disease occur in
approximately 25 % of patients after allo-HSCT
[4]. Predictors of post-transplant relapse may
include detection of minimal residual disease
and/or reduction in donor chimerism, which
often requires reduction or even complete dis-
continuation of immunosuppressive therapy. It
is known that such tactics can induce the devel-
opment of GVHD [4, 5].

Involvement of gastrointestinal tract is the
most severe and difficult-to-cure manifestations of
acute GVHD [6]. To date, a correlation is shown
between altered composition of fecal microbiota
(FM) and GVHD development [7]. Allo-HSCT
and accompanying therapy (conditioning regimen,
antibacterial therapy and low-microbial diet) have
a significant negative impact on the composition
and species diversity of FM [8]. Reduced contents
of the main phyla of commensal bacteria, such as
Bacillota, Bacteroidota, Actinomycetota, leads
to excessive colonization of intestinal tract with

opportunistic pathogens such as Proteobacterota
(Gammaproteobacteria), certain Bacillota genera
(Enterococcus spp., Staphylococcus spp., etc.).
These bacteria induce production of pro-inflam-
matory cytokines (IL-1, IL-6), leading to activa-
tion of T lymphocytes and development of acute
GVHD of the gastrointestinal tract [3, 6, 7, 9].

Over recent years, fecal microbiota transplan-
tation (FMT) was established as an effective
strategy to correct the intestinal biocenosis in
many gastrointestinal diseases and an approach
to biological decolonization of antibiotic-resistant
strains [10—12], with proven effectiveness and
safety in the cohorts of immunocompromised pa-
tients [13], including those with acute gastrointes-
tinal GVHD and overlap syndrome [2, 14].

The results of recent studies have demonstrated
the role of FM in regulation of gene expression,
modulation of immune and metabolic processes
in the whole body [15—18]. Commensal bacteria
from gut microbiota produce short-chain fatty ac-
ids, bile acids, amino acids, which interact with
specific receptors, such as TLR, NLR, G-protein
receptors (GPR43, 41, 109A), FXR, which are in-
volved in regulation of immunity and metabolism
in the human host [15].

The presented clinical case demonstrates for
the first time distinct changes in gut microbio-
ta composition, certain dynamics of cellular and
humoral immune response, shifts in bile and un-
saturated fatty contents at all stages of treatment
for acute gastrointestinal GVHD in a patient after
allo-HSCT.
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Materials and methods

Fecal samples were collected at 15 time-points:
before FMT, on days +1 after allo-HSCT (D+1),
days +3, +8, +16, +30, +45, +60, +70, +75, +105,
+120, +140, +200, and +260 after FMT. Bacterial
composition and biodiversity of FM were assessed
by means of targeted DNA sequencing of 768
rRNA gene (V3—V4 fragments) performed on the
MiSeq platform (“Illumina”, USA) in accordance
with the standard protocol 16S Metagenomic
Sequencing Library Preparation (“Illumina”,
USA). The V3—V4 fragment amplification was
carried out using Phusion High-Fidelity DNA
Polymerase (“Thermo Fischer Scientific”, USA)
with proofreading activity. Nextera XT Index Kit
(“Illumina”, USA) was used to multiplex DNA li-
braries. Sequencing was performed using 600-cycle
MiSeq Reagent Kit v3 (“Illumina”, USA) to ob-
tain paired reads of 300 nucleotides long. Quality
control of NGS performed for each sample includ-
ed the following parameters: at least 50,000 se-
quence reads per sample; the optimal number of
high-quality reads with a Q30 value of more than
60 %; absence of chimeric sequences and overrep-
resented sequences.

To evaluate total bacterial mass in the FM sam-
ples, the real-time multiplex PCR technique was
used with a commercial test system “Kolonoflor-16”
(OO0 “Alfalab”, Russia) [19].

Chromato-mass spectrometry (MS) was used
to determine concentrations of bile acids in blood
plasma. The MS studies were performed at the
“Agilent 1200” high-performance liquid chromato-
graph with an “Agilent 6460” triple quadrupole
(“Agilent Technologies”, USA). Polyunsaturated
fatty acids (PUFAs) have been quantified with
“Agilent 7890” gas chromatograph with a mass-se-
lective detector (“Agilent Technologies”, USA).

Immunophenotyping of lymphocyte subpopula-
tions was performed on a “Cytomics FC500” flow
cytometer (“Beckman Coulter”, USA).

Histological and immunohistochemical stud-
ies of sections, embedded in paraffin tissue sam-
ples, were carried out using standard techniques.
Routine hematoxylin and eosin staining of sec-
tions and immunohistochemical determination of
CD3 expression in the tissue were used.

This study was approved by the local ethics
committee of the Pavlov First Saint Petersburg
State Medical University Protocol No. 192 of
January 30, 2017.

Clinical case

Patient K., 40 -years-old woman, was diag-
nosed in 2007 with acquired aplastic anemia and
paroxysmal nocturnal hemoglobinuria complicat-
ed with severe hemolytic crises. Therapy with

cyclosporine and eculizumab was carried out for
10 months resulting in stable clinical and labora-
tory remission which lasted 10 years.

In 2017, blood counts revealed two-lineage cy-
topenia (grade 2 thrombocytopenia, grade 1 ane-
mia). Trephine biopsy revealed myelodysplastic
syndrome, refractory anemia with excess blast-II
(RAEB 1II) was diagnosed.

Two courses of therapy with hypomethylating
agents resulted into stabilization of the disease.

In April 2018, the patient underwent allo-HSCT
from a completely HLA-matched donor found in
the international registry. Complete clinical and
hematological remission was achieved, with res-
toration of donor-type hematopoiesis. However,
a decrease in donor chimerism to 80—89 % was
observed at early terms after allo-HSCT thus
requiring early withdrawal of immunosuppres-
sive therapy (since D+64), administration of hy-
pomethylating agents, and the infusion of donor
lymphocytes. However, at the control restaging
(D+100), monosomy of chromosome 7 and a de-
crease in donor chimerism to 20—30 % were re-
vealed, and graft rejection was detected due to
relapse of the disease. Therefore, a decision was
made to perform a repeated HSCT from the same
donor. However, after second transplant (August
2018), hematopoiesis was restored with recipient
cells (donor cell ratio < 3 %, monosomy of chro-
mosome 7 in 100 % of metaphases) thus confirm-
ing primary non-engraftment.

Due to recovery of the own patient’s hema-
topoiesis, absence of “graft versus leukemia” ef-
fect, and persistence of primary malignant disease,
a decision was made to perform haploidentical
HSCT from her father as a part of “salvage ther-
apy” strategy.

After the third haploidentical HSCT,
post-transplant period proceeded as follows:

— D+3 to D+7, after allo-HSCT, — grade 3
cytokine release syndrome has been developed (fe-
brile fever, cytolysis, maculopapular skin rash).
Therefore, therapy with ruxolitinib was started at
a dose of 10 mg/day followed by resolution of
skin rashes; ruxolitinib was discontinued on D+29.

— D+15 — engraftment of the transplant, clini-
cal and hematological remission of underlying dis-
ease, donor chimerism of 95—97 % were registered.

— D+25 — development of diarrhea up to
7 times daily, 1300 mL/day, without patholog-
ical admixtures. Stool bacteriology showed high
levels (108 CFU/mL) of pathogenic K. pneu-
moniae which was resistant to most groups of
antibacterial drugs (penicillins, cephalospo-
rins, fluoroquinolones, carbapenems). Therefore,
a decision was made to carry out pharma-
cological decontamination with oral amikacin

the
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(1000 mg/day) added to the therapy protocol.
Intact mucosal surface was seen at fibrocolonosco-
py. Histomorphological study of intestinal walls re-
vealed mild stromal fibrosis and minimal reactive
changes of glandular epithelium (Fig. 1, a). DNA
PCR assay of colonic mucosa lysate showed human
herpes virus type 6 (HHV6). Therefore, viral colitis
was diagnosed, and ganciclovir (10 mg/kg/day) was
added to therapy.

— D+31 — positive changes were observed in
the course of antibacterial and antiviral thera-
py, i.e., decreased frequency of stools (3 times
and 300 mL/day). However, despite the thera-
py, bacteriological tests of feces, urine and throat
swabs still revealed the multi-resistant strain of
K. pneumoniae. In view of persisting enteropathy,
biological decolonization of K. pneumoniae was
decided by means of fecal microbiota transplanta-
tion (FMT).

— D+46 and D+47 after haploidentical
HSCT — FMT was performed from a healthy
unrelated donor. The patient took 15 capsules
of frozen FM daily on two subsequent days. The
total mass of fecal transplant was 22 g. Before
signing the informed consent, all the benefits, dis-
advantages and side effects of the FMT method
were explained to the patient. The protocols for
examining the fecal transplant donor, preparing
capsules with frozen FM, and the protocol for tak-
ing capsules with FM were described in previous
publications [10, 14].

— D+49-57 (D+3—11 after FMT) — posi-
tive dynamics manifested as a decreased stool fre-
quency and volume. On D+8 after FMT, formed
stool twice a day was detected.

— D+106 (D+60 post-FMT) — molecular ge-
netic study of bone marrow aspirate has confirmed
a complete donor chimerism (> 97 %). However,
minimal residual disease (+2.3 %) was diagnosed,
thus making us cancel immunosuppressive therapy
with tacrolimus.

— D+114 (D+68 post-FMT) — the patient
was diagnosed with severe GVHD with skin le-
sions grade 4, intestinal mucous membranes le-
sions grade 3. Therefore, tacrolimus administra-
tion was resumed at a dose of 1 mg/day.

— D+119 (D+73 post-FMT) — negative dy-
namics manifested as increased diarrhea (watery
mucous stools up to 17 times/day, at a volume of
500 mL/day). Repeated colonoscopy and fibrogas-
troduodenoscopy showed pathological changes in
the biopsy materials represented by extensive lym-
phocytic (CD3") infiltration of the mucous stroma
and epithelial lining of the glands (Fig. 1d) with
visible foci of lumpy nuclear destruction in apop-
totic epithelial cells, subtotal or total decay of
some mucous glands (Fig. 1c, e, f). Glucocorticoids

(methylprednisolone 2 mg/day and ruxolitinib
15 mg/day) were added to therapy.

— D+153 (D+105 post-FMT) — positive dy-
namics manifesting as decreased frequency and
volume of stool, decrease of fecal calprotectin
levels (from 774 pg/g on D+90 after FMT to
56 ug/g on D+120 after FMT). Repeated fibro-
gastroduodenoscopy and fibrocolonoscopy were
performed. The results of biopsy histology showed
pathological changes in the colon mucosa charac-
terized by focal scanty lymphocytic intraepithelial
infiltration and focal nuclear destruction of ep-
ithelial cells, however without visible gland de-
struction having been interpreted as mild acute
GVHD (Fig. 1b).

— D+244 (D+190 post-FMT) there are no
clinical signs of overlap syndrome at skin, mucous
membranes, or intestines; formed stool once a day.
The appetite is satisfactory, weight gain — 5.5 kg
(the weight loss was 20 % during previous overlap
syndrome, with minimum weight of 40 kg).

— D+304 (D+260 post-FMT) — the patient re-
mains in stable clinical and hematological remis-
sion. There are no signs of intestinal GVHD. The
complete follow-up period for the patient exceeds
S years.

Results

Dynamics of fecal microbiota during FMT

and therapy of intestinal GVHD

After FMT, an increase in the total bac-
terial mass was observed from 1.0 x 10° to
7.0 x 10" CFU/g, reached maximum values of
1.0 x 10" CFU/g at D+70 after FMT (Fig. 2d).
Along with the increase in total bacterial num-
ber, the species diversity of intestinal microbiota
was also enlarged, with Shannon index increased
from 2.0 to 3.6 within 3 days after FMT proce-
dure (Fig. 2¢).

The patient’s microbiota before FMT was mainly
represented by bacterial Proteobacterota (51.4 %)
and Firmicutes (47.1 %) (Fig. 2a). In particu-
lar, the opportunistic microorganisms belonged
to the following genera: Klebsiella (43.9 %),
Enterococcus (16.4 %), Streptococcus (23.6 %),
Lactobacillus (2.5 %), Enterobacter (0.6 %). On
the contrary, the donor microbiota was enriched
by anaerobic phyla, e.g., Bacteroidota (27.7 %),
Bacillota (60.9 %), Aktinomycetota (1.2 %).

From D+3 to D+70 after FMT, the patient’s
FM was gradually dominated by Firmicutes
(11.7-55.2 %), Bacteroides (10.4—36.3 %),
Actinomycetota (0.3—2.8 %), with increase
in  Faecalibacterium (up to 29.4 %), Blautia
(up to 7.8 %), Roseburia (up to 9.5 %) (Fig. 3a— d).
The presence of Enterobacter, Enterococcus,
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Figure 1. Morphological changes of colonic mucosa membranes at different stages of therapy: a — non-specific
reactive changes of mucous membrane on D+25; b — mild GVHD pattern without destruction of mucous glands
on D+1533; ¢c—f — severe GVHD pattern with massive intraepithelial lymphocytic infiltration and reduction/
destruction of glands in the lamina propria of the mucous membrane on D+119; hematoxylin and eosin staining —
a, b, ¢, e, f; immunohistochemical examination for CD3 — d; scale bars are shown in the pictures

Pucynox 1. Mopdosornyeckre u3MeHeHHs CTM3UCTON 0GOJOYKH TOJICTON KHUIIKKM HA BCEX dTAlaxX Tepamuu: a — He-
crierupuyecKre pPeakTHBHbIE M3MEHEHMs CJAU3NCTON o6omouku Ha [J[+25; b — caaGosbipaxkennass PTIIX Ges ge-
CTPYKIIUU >Kesie3 causucroil obosouku Ha [I+153; c—f — tskenass PTIIX ¢ BbIpaskeHHOI BHYTPUAIIUTETHATBHON
suMdorutapHoil nuHUIbTPANEl W CHUKEHUEM,/ IECTPYKIHEN sKeje3 B COOCTBEHHON ILTACTUHKE CJIU3UCTOH 060-
gouku Ha [[+119; okpacka reMaToOKCUJIMHOM M 303WHOM — a, b, ¢, e, f, UMMyHOrHCTOXMMHUYECKOE HCCIEI0BAHUE
(CD3) — d; yBennuenne oTpakeHO Ha U306PaKEHUAX B BH/IE MEPHON IMIKAJIbI
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Pucymnox 2. a — OTHOCUTENIbHOE COAEPKAHME OTJAEJNbHBIX THNOB Gakrepuit (mo ocn abenmee — cpokn mocae TAOM,
nEn); b — npoduab MUKPOGMOTBHI pElUIUeHTa; ¢ — WHIEKC BUAOBOrO pasHoo6pasust Ilennona; d — auHaMuKa
o6meit 6axrepuanbnoit Maccol (log10 KOE/T); ana ¢ u d: mo ocu abeuuce — cpoku nmocite TOM, gHE; 10 ocu op-
JIMHAT — mapaMerpbl MUKpo6uoTsl (JieBast och), o6beM cryJa (paBast 0Cb)

Klebsiella, and Lactobacillus genera has been re-
duced significantly (Fig. 3e—h). Composition of
the recipient’s microbiota was nearly close to the
donor values on days 3—8 after FMT (Fig. 2b).
Early after withdrawal of immunosuppressive
therapy, the patient developed acute GVHD of
gastrointestinal tract (at D+75 after FMT), fol-
lowed by a sharp decrease in total bacterial mass
to pre-transplant values (1.0 x 10° CFU/g) and
depletion of microbiota diversity on species lev-
el (Shannon index decreased to 2.0) (Fig. 2c, d).
The differences between microbiota composition
of donor and recipient were maximal on days
+70 to +140 after FMT (Fig. 2b). We observed
a repeated increase in Proteobacterota (up to
83 % on D+105 after FMT) (Fig. 2a), an in-
creased proportion of Klebsiella, Enterococcus,
Enterobacter, Lactobacillus (Fig. 3e—h). The lev-
el of Bacteroidota decreased from 10.5 to 0.3 %,
the number of Bacillota genera (Faecalibacterium,
Blautia, Roseburia) decreased (Fig. 3a—d).
A similar microbiota profile was maintained until
D+140 post-FMT. Upon recovery from acute gas-
trointestinal GVHD, the Shannon index showed

an increase to 3.0 (Fig. 2c¢) with total bacterial
mass increased to 1.0 x 102 CFU/g (Fig. 2d),
and the profile of patient’s microbiota again re-
sembled the donor parameters over D+200 to +260
after FMT, with domination of Bacteroidota
(56.7 %), Bacillota (33.5 %), and re-appearance
of Actinomycetota phylum (2.5 %). Meanwhile,
the levels of Proteobacterota decreased to 5.6 %
(Fig. 2a).

Time-dependent changes of organic acid

levels in the course of FMT and intestinal

GVHD therapy

Due to sufficiently changes of fecal microbi-
ota, over time after FMT, one could expect al-
tered levels of PUFAs and bile acids in blood
plasma. Prior to FMT, the patient exhibited low
levels of secondary bile acids (deoxycholic acid
(DCA) — 9.2 pg/mlL, lithocholic acid (LCA) —
3.3 pg/mL), and tertiary bile acid (ursodeoxy-
cholic acid (UDCA) — 0 pg/mL). After FMT,
a significantly increased content of bile acids was
observed, with maximum values at D+45 after FMT.
From D+70—75 after FMT, the levels of DCA and
UDCA were sharply decreased thus corresponding to
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Pucynox 3. [lunaMuKa OT/[eJbHBIX GaKTepHaIbHBIX POLOB B X0[€ HccaeqoBanus: a — Roseburia, b — Blautia, ¢ —
Bacteroides, d — Faecalibacterium, e — Lactobacillus, f — Klebsiella, g — Enterobacter, h — Enterococcus;
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Figure 4. Time-dependent changes of organic acids in blood plasma of the patient: a — polyunsaturated fatty
acids, b — primary bile acids, ¢ — secondary bile acids, d — paired bile acids; abscissa — terms after FMT;
ordinate — plasma bile acid content, ug/mL (left axis), stool volume, mL/day (right axis)

Pucyuox 4. Z[I/IHaMI/IKa OpPraHM4YeCKNX KHUCJOT B IJIa3M€ KPOBU B XO/i€ UCCJAENOBAHUA: a — TOJUHEHACHIIIEHHDBIEC
JKUPHbBIEC KNUCJIOTDBI, b — IIEPpBUYHbBIC JKE€/JTYHDBIE KUCJIOTbI, C — BTOPWUYHbIC JKE€JYHbIE KUCJIOTDI, d — IIapHbI€ JKEJYHbIE
KHNCJIOTBI; II0 OCH aéCLII/ICC — CPOKH 1ocJsie TCDM, TI0 OCH OpAWHAT — COJIEpyKaHue JKEJTYHDbIX KUCJIOT B ILIa3Me, MKT/MJI

(neBast ocp), o6beM cryara, M/ cyT (paBas 0ch)

the period of acute gastrointestinal GVHD (Fig. 4c).
By the end of observation period (D+200—260 post-
FMT), upon resolution of acute GVHD, the level of
secondary bile acids was restored again.

It should be noted that increased volume of diar-
rhea was accompanied by an increased level of paired
and primary bile acids, such as glycocholic acid
(GCA), taurocholic acid (TCA), cholic acid (CA)
and chenodeoxycholic acid (CDCA) (Fig. 4b, d).

There is a direct relationship between total bac-
terial mass and the level of UDCA, and an inverse
relationship between total bacterial mass and the
level of primary and paired bile acids. An increase
in UDCA synthesis was associated with expan-
sion of such bacterial families as Ruminocaccaceae,
Bacteroidaceae. On the contrary, the reduced levels
of Enterobacteriaceae and Enterococcaceae were re-
vealed.

After FMT, the levels of omega-3 PUFA (eicos-
apentaenoic acid, EPA) remained relatively stable.
However, before the onset of enteropathy (from
D+70), a decreased concentration of the latter is
observed. The maximum EPA values were record-
ed at D+105 after FMT, i.e. with documented

positive changes (decreased frequency and volume of
stool along with lower levels of fecal calprotectin),
40 days before resolution of gastrointestinal GVHD
(Fig. 4a). Omega-6 fatty acids, i.e., arachidonic
(ARA), linoleic (LA) acids and omega-3 — docosa-
hexaenoic acid (DHA) also correlate with total bac-
terial mass and clinical pattern of GVHD: their lev-
els decreased with severity of enteropathy. Omega-3
alpha-linolenic acid (alpha-LA) values showed in-
verse changes.

Time-dependent changes of immune pa-
rameters in the course of FMT and intestinal
GVHD therapy

The time dynamics of peripheral blood (absolute
leukocyte, neutrophils and lymphocytes count) fully
reflects the changes of clinical pattern. An increased
level of blood immune cells was registered imme-
diately after FMT, and the minimum values were
recorded during acute GVHD and escalation of im-
munosuppressive therapy (Fig. 5a).

The absolute lymphocytes count showed an in-
crease over the first 3 days after FMT due to
T-cytotoxic lymphocytes, T-NK cells and natural
killer cells. Meanwhile, the T helper and B cell

Poc xypH racTposHTepo renaros komonpokrost 2024; 34(5) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(5)



Original articles / OpurnHanbHbIe MCCIEOBAHUS

www.gastro-j.ru

counts were at stable levels. From D+8, absolute
T lymphocytes count decreased slightly, along with
the increase in B lymphocytes.

From D+70 to D+120 after FMT (upon tacro-
limus withdrawal), a continuous decline in T lym-
phocytes was found, in parallel with development
of acute intestinal GVHD, probably associated with
the escalation of immunosuppressive therapy. At the
same time, the maximal contents of B cells have
been approached, with a trend towards a decrease in
B1 lymphocytes and increase in activated memory B
cells (D+90 to D+120 FMT). Starting from D+120

FMT, upon gradual recovery from acute gastrointes-
tinal GVHD, we observed a significant increase in
T-cytotoxic lymphocytes, T killer and T helper cells
which persisted until D+140 FMT, then followed
by gradual decrease until the end of observations
(Fig. 5b—d, f). The parameters of humoral immuni-
ty were also restored following successful treatment
of acute gastrointestinal GVHD (Fig. 5e).

Hence, the time-dependent dynamics
of T-cytotoxic lymphocytes, NK cells and natural
killer cell populations showed some correlations
with total bacterial mass, Shannon biodiversity
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Figure 5. Time-dependent changes of peripheral blood counts,

immune cell subpopulations, and humoral

68

immunity: a — peripheral blood cell counts; b — T cell counts, ¢ — B cell counts; d — natural killers; e — serum
immunoglobulins; f — naive lymphocytes and natural killers; abscissa — terms after FMT, ordinate — absolute
values (left axis), stool volume, mL/day (right axis)

Pucynox 5. [Junamuka nokasatesieil nepudepnyeckoii KpoBH, KJETOUHOTO U TYMOPQJIbHOTO UMMYHHUTETA: a — TIO-
kaszaresu nepudepudeckoil Kposu, b — T-rmmbonntsr, ¢ — B-mumdormrer, d — HaTypasbHble KUJLIEPDI, € — ChIBO-
POTOUYHbBIE UMMYHOTTOOYIHHBI, f — HauBHBbIE JTUM(OIUTHI U HATYPAJIbHbBIE KIJLIEPHI; MO OCH aGCIUCC — CPOKH MOCTe
TDOM, 1o ocu opanHaT — abcosoTHble 3Hadenns (Jiepast 0ch), o6beM cTyJa, Mt/ cyT (1paBast och)
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index of gut microbiota, and the level of secondary
bile acids in blood plasma. In addition, a coincidence
was found in the dynamics of primary bile acids and
B-lymphocytes, the values of which increased during
the development of acute intestinal GVHD.

Discussion

Variability of human microbiome may lead to
changes in bacterial genetic composition (metage-
nome) thus causing sufficient changes in metabolic
network (metabolome). Over recent years, multiple
researchers have applied the so-called metabolom-
ic approach in order to study pathogenesis of dif-
ferent disorders [16, 17]. The key concept of me-
tabolomics presumes that the changes occurring in
transcriptome, genome or proteome are reflected in
changing concentrations of metabolites in biological
fluids and tissues, thus leading to changes in the
metabolome [18]. Commensal intestinal microorgan-
isms are producers of short chain fatty acids, which
are necessary for maintaining epithelial barrier, reg-
ulating innate immune cells, and the antigen-specific
adaptive response mediated by T and B lymphocytes
[15]. In particular, butyrate suppresses the pro-
duction of proinflammatory cytokines (IL-6, 1L-12,
TNF-0, MCP-1) induced by lipopolysaccharides and
regulates T cell differentiation [16]. Propionate may
inhibit NF-kB signaling, also reducing the levels of
proinflammatory cytokines [20]. Over post-trans-
plant period, the patients who have developed GVHD
show scarcity of some bacterial species in fecal mi-
crobiota, along with predominance of opportunistic

flora (Enterobacteriaceae, Streptococcaceae) [21,
22]. In the present clinical case, FMT was followed
by an increase in total bacterial mass, reduction of
Enterobacteriaceae,  Streptococcus,  Lactobacillus,
Enterococcus, and re-appearance of Bacteroides, pro-
pionate-producing bacteria, along with increased
relative number of butyrate-producing bacteria
(Faecalibacterium, Blautia, Roseburia). In parallel
with these changes of intestinal microbiota, we have
found evident activation of T-cytotoxic lymphocytes
and differentiation of naive B lymphocytes into mem-
ory B cells.

In our case, early withdrawal of immunosuppres-
sive therapy led to the development of intestinal
GVHD accompanied by loss of bacterial diversity
and increase in opportunistic flora. As GVHD re-
solved, the gut microbiota was enriched again. It
should be noted, however, that the microbiota res-
toration proceeded to the donor composition rather
than to the pre-transplant parameters. In parallel to
recovery of bacterial mass and diversity of micro-
biota, we have observed differentiation of T and B
lymphocytes into T-cytotoxic lymphocytes, T helper
and memory B cells, respectively.

In addition to the short chain fatty acids pro-
duction, fecal microbiota is also involved in metab-
olism of bile acids by modifying primary bile acids
synthesized in the liver into secondary ones. Biles
acids regulate the metabolism of lipids, glucose, and
the synthesis of bile acids in the liver via activa-
tion of specific receptors, with farnesoid X FXR and
TGR-5 protein-associated receptors being the most

Figure 6. Interrelations between microbiome, metabolome, and changes of immune system

Pucynox 6. Css3b Mexly MUKPOOHMOMOM, MeTaG0JOMOM M M3MEHEHUSIMU B UMMYHHOI1 cucreme
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significant [23]. Activation of intestinal FXRs in-
duces transcription of several genes encoding proteins
involved in protecting the intestinal mucosa through
tight junctions. A decrease in bile acids concentration
leads to bacterial overgrowth syndrome and increased
bacterial translocation into bloodstream [23, 24].

Our study clearly demonstrates a correlation
between bile acids levels and total microbial mass.
The levels of primary bile acids (glycocholic and
taurocholic) increased with fecal microbiota deple-
tion, thus corresponding to pre-FMT time point
and the period of acute GVHD. The inverse pat-
tern was observed for secondary and tertiary bile ac-
ids (ursodeoxycholic, deoxycholic and lithocholic).
With increased production of secondary bile acids,
appropriate T cell dynamics was noted (increase in
T-cytotoxic lymphocytes, T helpers).

Basing on modern research concepts, it becomes ev-
ident that the microbiome plays an important role in
maintaining the main pool of organic acids, and, con-
sequently, homeostatic state of human immune system.
Molecular profile of metabolome, as well as immune
system parameters, could be directly influenced both
by means of medications (metabiotics and immunother-
apy) and via changes in the microbiome (Fig. 6).

This theory justifies the development of targeted
pre- and probiotic medications [24—26]. However,
the practice of long-term microbiome modification
has a significant advantage over the short-term
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HoBag TexHuKa repBUYHO-3a0PIOIIMHHOTO
AOCTYTIA K BEPXHUM OPBIXKEEUHBIM COCYAAM

IIPU MAAOMHBA3UBHOM XUPYPIrU4eCKOM A€UeHUU
pPaKa IIPaBoOU ITIOAOBUHBI OOOAOYHOU KUIIIKHU

c D3-AaumdoanccekIiyen.

MeToAVKa U TIepBbie Pe3yAbTAThI

C.K. Ederos*, B.C. Cemuenko, A.K. Pbrakosa

DIAOY BO <«Ilepsviti Mockosckuii zocydapcmeennviti meduyunckui ynueepcumem um. .M. Ceuenosas Munucmepcmea
30pasooxpanenus Poccuiickoi Dedepauuu (Ceuenoscxuil ynusepcumem), Mockea, Poccuiickas Dedepayus

Llenb, nuccnepoBaHusa: pa3paborarb M OnMcaTb TEXHUKY NEPBMYHO-3aOPIOWMHHOIO A0CTyNa K BEPXHUM Opbixe-
€4HbIM coCyaam And BbinofaHeHus D3-numdoamccekumm npy ManovHBA3VMBHOM XMPYPrUYyeCKOM NieHeHUn paka
npasoli NOJIOBUHBI 060A04YHON KULLIKU. OUEeHUTb HEMOCPEACTBEHHbIE PE3YNILTATLI NEPBOM CEPUM NALIMEHTOB, One-
PUPOBaHHbIX NO JAaHHOW METOAMKE.

Martepuanbl n metoabl. B nccnenoBaHve BKIIOYEHBI NAUMEHTbI C aAl€HOKAPLUMHOMOM npaBbixX OTAEN0B 000404-
HOW KULWIKKN. PaspaboTaHHas TeXHMKA NePBMYHO-3a0PIOLLIMHHOIO A0CTYNa 3akJoyanach B BbINOSIHEHMM MOOUNN3a-
LMM MpasbIX OTAEI0B 000L04HOM KULLKW MO 3a4HEN NOBEPXHOCTM B HANpaB/ieHUW BEPXHUX OPbIKEEYHbIX COCYAO0B,
D3-numdoaunccekLmm c nepeceyeHmemM NUTatoLLMX COCY0B CO CTOPOHbI 3a6PIOLLIMHHOIO MPOCTPAHCTBA C MOMOLLIbIO
OQHOMNOPTOBOW CUCTEMBI EOMHOI0 A40CTYrNa 1 COCTOSA1a U3 NOC/e0BaTeNbHOro BbINONHEHNS NATU 3Tanos. Ha no-
cnegHeM aTane oriepaumy 1anapockonuyecknmM CrnocoboM BhIMNOJIHANIOCh NepeceyeHe BPIOLLNHBI U OCTaBLUECS
4acTu BPLIXXENKN A0 HAMEYEHHbIX FPaHUL, pe3ekumn Kuwkn. OnepaumoHHbIi npenapat n3snekancs 4epes3 oTBep-
CTue A9 YCTaHOBKM MOHOMOPTA, rnocse 4ero GopmMmpoBasiCqd aHaCTOMO3 3KCTpakoprnopanbHO. KOHeYHbIMK To4vka-
MW UCCnefoBaHns CTanu HEMOCPEACTBEHHbIE PE3YNbLTaThl XMPYPrn4eCcKoro eYeHus.

Pe3ynbratbl. B uccneposaHnv npeacrasfieHbl JaHHbIE NEPBLIX 5 NaUMEHTOB C afeHOKapLUMHOMOW NpasbixX OTAe-
OB 06004HOM KMLLUKW, KOTOPbLIM NMPOBEAEHO XMpypruyeckoe fiedeHne ¢ D3-numdoamccekumein nytem nepeumy-
HO-320PIOLLMHHOIO AOCTYMNa K BEPXHUM BpbiXeeyHbIM cocyaaM. [nmMTenibHOCTb 3a0pIOLLMHHOMNO 3Tana cocTaBunia
B cpeaHemM 110 (90-140) muH. CpegHss kpoBonoTeps coctaBuna 62 (10-100) mn. MepBbiM AByM naupeHTam Obisio
BbINOJIHEHO TPW 3Tana 3abploLIMHHOM YacTy onepauuun. OcTasbHble TPYU NauMeHTa 6blIM YCNeLWHOo Npoornepupo-
BaHbl NEPBUYHO-3aOPIOLLINHHLIM AOCTYNOM C OCYLUECTBJIEHMEM BCEX MATU 3TANOB onepaumni. Y1Mcno yaaneHHbix
pernoHapHbix ninMmdoy3snoB npu D3-numdboanccekummn coctasuno B cpegHem 36 (18-57), anvkanbHbix — 6 (4-5),
MeTacTaTn4eCkux pernoHapHbix — 3 (2-4). Y 0gHOro naumeHTa pasBuiocb OCNOXHEHME 1-ro knacca no knaccu-
dukaumm KnaBbeHa — AnHOO0, 4TO He NoTpebdoBano N3MEHEeHUs TakTUKN nedeHuns. CpeaHnii nocneonepauyioHHbIN
KOWMKO-AeHb cocTaBmn 8 (5—12) cyTok.

BbiBOAbl. BriepBble onuvcaHa TexHWKa MNepPBUYHO-3a0PIOLLMHHOINO A0CTyna K BEepXHUM OpbiKeeYHbIM cocyaam
Ans BbinonHeHus D3-numdopunccekumm npy pake npaebix OTAEN0B 060004HOM KULWKK. [Tony4YeHHble pe3ynbTaThl
NPOLAEMOHCTPUPOBAIN BO3MOXHOCTb NMPUMEHEHUS OaHHOIO AO0CTyNna Aj1s MajlOMHBa3VBHOIO paanKanbHOro seye-
HWS1 paka NpaBoi NOAOBMHbLI 000A0YHOM KULLIKW.

KniouyeBble cnoBa: pak 060[04HON KWULLIKK, NAanapockKonusi, NepBUYHO-3a0pPIOLWLVHHLIA gocTyn, D3-numdboauc-
CceKums, NPaBOCTOPOHHASA FTEMUKOJIBKTOMUSA

KoHdnukT MHTEepecoB: aBTOpPLI 3aBASIOT 06 OTCYTCTBUM KOHMIMKTA MHTEPECOB.

Ans untupoBaHusa: Edpetos C.K., Cemuerko B.C., Puiukosa A.K. HoBasi TexHMKa NepBUYHO-3a0PIOLLIMHHOMO A0CTYNa K BEPXHUM
OpbIXXEEYHbIM COCyAaM Mpy MasloOMHBA3VMBHOM XMPYPrUYECKOM JIEYEHUM paka NPaBoi NOMOBUHBI 000A04YHOM KUk ¢ D3-num-
doamnccekumen. Metoguka v nepsble pesynbTaThl. POCCUIACKUIA XypHan raCTpO3HTEPONIONMN, renatosiorum, KONonpoKTONOrmun.
2024. https://doi.org/10.22416/1382-4376-2024-1374-3638

Poc ypH ractposuTepoJt rematon koaonpokros 2024; 34(5) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(5) 75



Opurunasbhbie nccaegoBanuss,/ Original articles www.gastro-j.ru

Primary Retroperitoneal Approach to the Superior Mesenteric Vessels
in Minimally Invasive Surgical Treatment of Right Colon Cancer with D3 Lymph
Node Dissection. Technique and First Short-Term Outcomes

S.K. Efetov*, B.S. Semchenko, A.K. Rychkova
1.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: to develop and describe the technique of primary retroperitoneal approach to the superior mesenteric vessels
for D3 lymph node dissection in minimally invasive surgical treatment of the right colon cancer; to evaluate the short-
term results of the first series of patients operated by this technique.

Materials and methods. Patients with adenocarcinoma of the right colon were included in the study. The technique
of primary retroperitoneal approach consisted in mobilization of the right mesocolon along the posterior surface
in the direction of the superior mesenteric vessels, D3 lymph node dissection with crossing of the feeding vessels
from the retroperitoneal side using a single-port access system and consisted of five consecutive steps. At the last
step of the procedure the peritoneum and the remaining part of the mesentery were crossed laparoscopically to the
intended borders of the colon resection. The specimen was extracted through the incision for the single port, fol-
lowed by the formation of an anastomosis extracorporeally. The endpoints of the study were the short-term results
of surgical treatment.

Results. The study presents data of the first 5 patients with adenocarcinoma of the right colon who underwent
surgical treatment with D3 lymph node dissection using primary retroperitoneal approach to the superior mesen-
teric vessels. The duration of the retroperitoneal step averaged 110 (90-140) min. The average blood loss was
62 (10-100) mL. The first two patients underwent a three-stage retroperitoneal portion of the surgery. The other
three patients were successfully operated by primary retroperitoneal approach with performing of all five steps of the
operation. The number of removed regional lymph nodes was on average 36 (18-57), apical lymph nodes — 6 (4-5),
metastatic regional lymph nodes — 3 (2-4). One patient developed a Class 1 Clavien — Dindo complication, which
did not require a change in treatment tactics. The average postoperative hospital stay was 8 (5—12) days.
Conclusion. The technique of primary retroperitoneal approach to the superior mesenteric vessels to perform
D3 lymph node dissection was described for the first time. The obtained results demonstrated the possibility of using
this method for minimally invasive radical treatment of right colon cancer.

Keywords: colorectal cancer, laparoscopy, retroperitoneal approach, right colon, D3 lymph node dissection, right
hemicolectomy
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Bseaeunne

KomopexTaabHbBI pak SBJASETCS OTHUM M3 CaMbBIX
pacpoCcTpaHEHHBIX  3JI0KAYeCTBEHHBIX  HOBOOOpa-
3oBaHmnii B Mupe. OH 3aHUMaeT TpeTbe MECTO Cpean
Hambosiee YacTO AMArHOCTUPYEMBIX OHKOJOTHYECKUX
3a60JIeBaHNl, a TaKKe SBJSETCS OJHON M3 BEAYIIUX
npuunH cMeptu oT paka [1]. Buepsbie o sanapocko-
MIYECKOI pe3eKiuu 060J0YHON KHUIIKK YITOMUHAETCS
B 1991 r. [2]. Tlocsie NOJIOKUTENBHBIX PE3YIbTATOB
HECKOJIbKUX MHOTOIIEHTPOBBIX IPOCIIEKTUBHBIX PaH-
JIOMU3UPOBAHHBIX UCCJAEJOBAHUH JIATIAPOCKOTMTUYECKIH
JOCTYTI ObLJI MIPUHAT KakK IieJecoo6pa3Hblil u Ge3ormac-
HbIII METOJ| B XHUPYPrHUECKOM JIeYeHUU paka 0060-
JIouHOil u nipsmMoit kumiku [3—6]. OgHako pasBuTHe
U COBEPIIEHCTBOBAHUE JIAAPOCKOIMYECKON TeXHUKU
HE MOJKET MPeooieTb Takue (PaKTOPbI, KaK OXKUpe-
HUe TAIMeHTa U CIAEeYHbIH IMpollecc B OPIONIHOI T10-
JIOCTH, TIPENSTCTBYIONINE ee UCIOoJb30BaHmo. Kpome
TOr0, JIATIAPOCKONUYECKUN JOCTYIl MOXKET ObITb He-
npuemMJeM JIJIsl TAIUEHTOB C CEepP/IeYHO-IErOYHBIMU 3a-
60JIEBAaHUSIME 13-3a TIOBBIIIEHHOTO BHYTPUGPIOITHOTO
napienus [3, 7). Ilpu jiedenun paka JieBbIX OT/IEIOB

M PaCIIUPUTh MOKa3aHUs TSI MAJOMHBAa3MBHBIX OTIe-
pamuii Mo3BOJISIET TPUMEHEHNE TePBUYHO-3a0PIONIIH-
HOTO [IOCTyIla K BePXHUM GpbUDKeedHbIM cocymam |8,
9]. B maHHOM WCC/IEOBAHUKM MbI OIMCHIBAEM HOBYIO
TEXHUKY ¥ II€PBble pe3yJbTaThl IEPBUYHO-3a6PIO-
IIUHHOTO JOCTYyHa K BEPXHUM OPbIKEEUHBIM COCYdaM
[P XUPYPTUYECKOM JIEUEHNN PaKa TPABON MOJOBUHBI
060JOYHON KUIIKH.

MaTepMaJlbl H METO/bI

[TpoaHaan3upOBaHbl PE3YIbTATHI J€YEHUsT TIEPBHIX
MATH  TAIMEHTOB CO 3JI0Ka4eCTBEHHBIMU HOBOOOpa-
30BaHUAMH BOCXOZAIIEN 000J0YHON KHUIIKW, CJEION
KUIIKU, [IeYeHOYHOro u3ruba oOO0LOYHON KUIIKU, KO-
TOpbIe MPOXOANIN XUPYPTUUECKOe JeUeHne B MEPHOL
¢ Hos16pst 2023 1o uioHb 2024 r.

Kpurepusamu BKIIOYEHHsS SBIAINCH: 1) THCTO-
JIOTUYECKU  BepU(PUIIMPOBAHHAS  AJIeHOKAPIIMHOMA
IPaBbIX OTAEIOB OOGOJOYHON KHMIIKM; 2) 3allIaHUpO-
BanHass D3-mmmdoauccerius; 3) pes3eKius IPaBbIx
OTJIENIOB, PE3EKIHs TOTEePEYHO-0000UHON  KHUIIKH
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WM TIPAaBOCTOPOHHSIS TE€MHUKOJIKTOMUS; 4) BO3pacT
crapme 18 ger; 5) II-III kauHWYecKass cTagus 3a-
GosieBanus; 6) paHee HEPEHECEHHbIE XUPYPrUYecKue
BMeEIIATEbCTBA HA OPIONITHOM MOJOCTH.

Kputepuem nckmouenus: 6buma: 1) 1 kinHndeckas
crajusi 3a60JI€BaHNsT; 2) MHAEKC MacChl TeJa MeHee
18 kr/M% 3) sKCTpeHHbIE TOKa3aHUS Uil XUPYPrH-
YECKOTO JIeYeHUs paKa TIPaBBIX OTAEJIOB OOOIOYHOM
kuinky; 4) D2-nmumdoancceknus.

B kadecTBe XMPYpPruyecKoro JieUueHWs BCeM Tallu-
eHTaM ObLIO BBINOJHEHO Pe3eKI[IOHHOe BMeIaTe b-
CTBO € WCMNOJb30BAHWEM TEPBUYHO-3a0PIOIIMHHOTO
JIOCTYTIa K BEPXHUM GPBIXKEEUHBIM COCYaM.

KoHeuHbIMU TOYKAMM WCCJIEOBAHUS CTAJIU HEOC-
PEICTBEHHbIE PE3YJIbTAThl XUPYPrHIECKOTO JI€UEHMS.

[Ipn amanmse W WHTEPIPETAIMH PE3YJIbTATOB HC-
[0JIH30BAJIACH TIPOTPAMMa JJisI CTATUCTUYECKON o6pa-
6orku ganubix SPSS 26 (SPSS Inc., Yuxkaro, CIIIA).

Texnuxa xupypauueckozo emeurame.bcmad

nepeuuHo-3a0PrOUWUHHBIM 00CMYNOM

[TanuenT pacmoJiaraercss Ha OIEPAlUOHHOM CTO-
Jie B TOPM3OHTAJBHOM MOJOXKeHWH. B mapaymb6uim-
KaJabHOU o6mactu ycraHasiauBaercss 10 MM Tpoakap
IS ONTHYEeCKOW CHCTeMBI, (HOPMHUPYETCs] ITHEB-
MOINEPUTOHEYM, BBINOJHSETCS PEBU3US OPTAHOB
6promHOil mosioctu. Ilocie maeHTHUKAIM OIyXO-
JIM U PEBU3UN GPIOIIHON IIOJIOCTH ITHEBMOIIEPUTOHEYM
JIUKBUAUPYETCS.

CuienyromuM 3TanoM B IpaBoil 60KOBOi o6JacTi
’KUBOTA, B TOUKE, PACIOJIOXKEHHOH Ha cepeuHe pac-
CTOSTHHSI MEXXy KpaeM pe6GepHON Iyru U TepeqHeit

BepXHeil IMOJB3/OIIHOI OCTbIO, BBINOJHSETCS TIOTIe-
PEUHBIN pa3pe3 KOXM [JINHOW 4 cM. 3aTeM TOCJe/I0-
BaTeJIbHO PACCEKAETCsI allOHEBPO3, MBIIIIBI MIepeIHell
OPIONTHOI CTEHKW W TomepevyHas dacuus 10 mpem-
OPIOIIMHHOI KJeTdaTKu. TyIbIM IIyTeM HapueTaabHast
OpIOIINHA OT/IEJISIETCS OT Tepe/iHell OPIOITHON CTeHKU
B JIOPCAJIbHOM HaIpaBjieHnH, HOpMUpPYsT TakuM o6pa-
30M TIEPBUYHBIN 3a0pIOMIUHHBIN KaHAJ [JIsT YCTAaHOB-
KU OJIHOIIOPTOBO{i onepannonHoi cucrembr (puc. 1).
K omHOMOPTOBO# CcHCTEMe TOAKIIOYAIOT MOJavYy yTIJie-
KICJIOTO Ta3a C LeJbio (POPMHUPOBAHUS MIPOCTPAHCTBA
JUUIST TUCCEKIINU B 3a0PIOMIMHHOM TIpOCcTpaHcTBe. B of-
HOTIOPTOBYIO CHUCTEMY €IUHOTO Joctyna BBomsaT 30°
OTITUYECKYIO CHUCTEMY, JIATapOCKOMUYECKW 3a3KUM,
a Takyke pabounil MHCTPYMEHT [/l JUCCEKIIIH.

CreylolmuM 3TaloM pacceKaercss 3a6pIonTnHHas
KJeTyaTka 10 modevHoii ¢aciun (dacuuu Tepora).
[anpHelmast AUCCeKINS COCTOUT M3 IMOCJE0BATENb-
HBIX 9TAIOB!

1) muccexnust mexay dacimeir Tepora n Tonbara
IO JIaTePaJbHOTO Kpasi ABEHAAIATHIIEPCTHON KUIIKY;

2) BbIJeJEHNE TIepeHell MOBEPXHOCTH TOJOBKH
MO/IPKeJIyIOUHON JKeJie3bl 10 YPOBHS CTBOJIA [enie;

3) upeHTM(dUKANMA TOJCTOKMINEYHBIX —BETBEH
BEPXHUX OPBIKEEYHBIX COCY/IOB;

4) TepeBsI3Ka M MEPECEYEHNE TOJCTOKUIIEUHBIX
BeTBell BEPXHIX GPBIKEEYHBIX COCY/IOB CO CMEIEHIEM
KJIETYATKN C alMKAJbHBIMU JUMQOY3TaMUi B CTOPOHY
npenapara;

5) mosHas MOGUIM3ANUSA 3aJHEH TTOBEPXHOCTH Me-
30KOJIOH CIIpaBa.

-
.

Pucynox 1. Cxema pacCTaHOBKH TPOAKapOB IS NePBUYHO-3a0PIONIMHHOTO JIOCTYIA K COCY/aM IIPaBOi MOJOBUHEBI
000/I04HOII KUIIKK: A — O/HOTIOPTOBAsl CUCTEMa C IBYMSI 5-MM U AByMs 12-mMM Tpoakapamu; B — 10-MM Tpoaxkap;
C — 5-mM tpoakap (ycraHaBIMBaeTCsT IPH HEOGXOMMOCTH )

Figure 1. Scheme of trocar placement for primary-retroperitoneal approach to the vessels of the right colon:

A — single-port system with two 5-mm and two 12-mm trocars; B — 10-mm trocar; C — 5-mm trocar (installed
if needed)
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Huccexkung mexnay dacuueit Toabara u daciueii
Tepota Ha MepBOM 3Tare BBITIOJHSETCS B MeINAJIHHOM
HaNpaBJIeHUW Ha YPOBHE HIDKHETO IIOJI0CA TPaBOM
MOYKK [IJTS1 UAEHTUMUKAINN TTPABOTO MOYETOYHHUKA
U MPaBbIX TOHAHBIX COCY/0B. MOYETOYHUK U TOHA[-
HbIE COCYABI OTBOJSTCSI OPCAJIBHO, IOCJE Yero Nc-
CEKIMS TTPOJI0JIXKAETCS B KPAaHUAJIBLHOM HAIPABJIEHUN
0 uIeHTH(PUKANUNT HUCXOASIEH YacTh JABEHAIA-

TOJIOBKU TIO/IXKETYZOUHOMN >KeJie3bl OT OKPYKAIOIMX
TKaHell. 3areM MeanaJbHEe TOJOBKH TIOKETy104-
HOU >KeJie3bl pacceKaeTcs 3aJHUil JUCTOK GPBbIKEHKH
B TIPOEKIIMM BepxHel Gpbirkeeunoi aprepuu (puc. 3),
JIUCCEKIUS TIPONOJIKAETCST B KayI0-KPAaHHAJIbHOM Ha-
IPaBJeHNN, OIpe/esseTcs] MOAB3AO0IIHO-060J0THas
apTepus, KJIUIUPYETCS U MepeceKaeTcs y OCHOBAHMUS,
KJIeT4aTKa ¢ JUMQOYy3JaMH TPeTbero MOpsiAKa BbIje-

tuneperroit kumku (puc. 2). CreayoumM sramnoMm

JIAETCA U CMENIaeTCAa B CTOPOHY yﬂaﬂﬂeMOﬁ YacTu 6pb1-
IIPON3BOAUTCA BbIAE/JIEHNE HepeaHeﬁ ITOBEPXHOCTN

sKefikm.  JucceKIust TPOAOJIKAeTCa B KPaHUATHbHOM

Pucynox 2. [luccexiys B KpaHHAJBLHOM HalPaBJIeHUN [0 WACHTH(UKAINN HUCXOASIIEH YacTH ABEHAIIaTHIIePCTHOMH
kumkn: 1 — maBeHaamarunepctHas Kumka; 2 — ¢aciusa [epora; 3 — dacma Toabara

Figure 2. Dissection in the cranial direction to the identification of the descending part of the duodenum:
1 — duodenum; 2 — Gerota’s fascia; 3 — Toldt’s fascia

Pucynox 3. [luccekius B Kaya0o-KPAaHUATHHOM HAIPABJIEHUU 10 33/IHETO JIUCTKA OPBIKENHKH ¢ uaeHTuduUKaiuei
BEPXHUX OpbIKEEUHBbIX cocynoB: 1 — aBeHamaTunepcrHas kumka; 2 — dacuus epora; 3 — BepxHue GpbiKeeyHbIe
cocynbl; 4 — TOJIOBKA TIO/XKETYJIOYHOU >Kesie3bl; 5 — BepXHsisi OpbIKeeuHass BeHa; 6 — IOAB3/OIIHO-060/10YHAS
BeHa; 7 — BepXHssT OpbLKeeuHast apTepusi; 8 — MOJAB3/ONIHO-000I0UHAS apTepPHs

Figure 3. Caudo-cranial dissection to the posterior mesenteric leaflet with identification of the superior mesenteric
vessels: 1 — duodenum; 2 — Gerota’s fascia; 3 — superior mesenteric vessels; 4 — pancreas head; 5 — superior
mesenteric vein; 6 — ileocolic vein; 7 — superior mesenteric artery; 8 — ileocolic artery
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Tabauua. XapakTepuCTUKa MAIIMEHTOB U KPATKOCPOYHBIE PE3YIbTAThl XUPYPTUUECKOTO JIEUCHUST
Table. Patient characteristics and short-term outcomes of surgical treatment

Xapakrepucruka ITamuenr 1 IMamuent 2 IMamuent 3 IMamuent 4 IManuent 5
Parameter Patient 1 Patient 2 Patient 3 DPatient 4 DPatient 5
Bospact, set 63 76 62 72 65
Age, years
NMT, xr/m?
BMI, kg/m? 29,7 22,8 18,5 27,7 32,8
[Tonepeuno- ITeuenounbIi ITeyenounbIii Bocxoasamas
Jlokanm3anus 060109Has u3rn6 060409HON | n3rn6 006010YHOI Cuenag o6o109Has
oIy XOJIH KUIIKA KUIIKK KUIIKA KUIIKA KUIIKA
Tumor location Transverse Hepatic flexure | Hepatic flexure Caecum Ascending
colon of the colon of the colon colon
AJCC cragus
AJCC stage 3 3 2 3 3
TNM pT3pN2cMO pT3pN1cMO pT3pNOcMO pT3pN1cMO pT2pN1cMO
Pezexnus IIpaso- [Ipaso- Pesexius IIpaso-
[IONIEPEYHO- CTOPOHHSIS CTOPOHHSS IPaBbIX CTOPOHHSIS
Tum onepanuu 006004HOi1 TFeMUKOJI- TeMUKOJI- OT/IEJIOB FeMUKOJI-
Type of the surgery KHIIKK 9KTOMUSI 9KTOMUS Resection 9KTOMUS
Transverse Right Right of the right Right
colon resection | hemicolectomy hemicolectomy sections hemicolectomy
JlmnTeIbHOCTD
3a6PIONTMHHOTO JTATa,
MITH 130 90 100 140 171
Duration
of the retroperitoneal
step, min
JlmnTeIbHOCTh
JIAIIAPOCKOIIUYECKOTO
STANA, MIH 80 90 60 60 70
Duration
of the laparoscopic
step, min
Kpogormorepst, mi
el (L 100 50 100 50 10
Y nanennnie
JUMQOY3JIbI, 7
Harvested lymph e e = = =
nodes, n
MeracraTudeckue
JuMQOY3JIbI, N
Positive lymph . . v 2 1
nodes, n
AnuKaJIbHbIE
JUM@OY3IbI, N 4 7 9 4 7
Apycal lymph nodes, n
[Tocneoneparmontbie
OCJIOKHEHUS, 7
Postoperative ! Y v L v
complications, n
[TocneonepannoHHbII
KOWKO-ZIeHb, CYTKH
Postoperative 3 10 8 12 12
hospital-stay, days

HalpaBJIeHUN C UAeHTUDUKAINEH, TIpu ee HATWMUYUH,
npaBoil 060/I0YHOI apTepunm M ee KJIUIHPOBAHUEM

n 1epecedueHneM y OCHOBaHUA. [[aJIee OTIpeae/IAaeTCA

OCHOBaHUE CpefHeil 060/I0YHON BeHbI U cpeaneir o6o-
Armranbhbie  UMQOY3IBI  TaKKe
CMETIAIOTCST B CTOPOHY YAAJISIEMOW YacTH OpbUKENKH.

JIOYHON apTepuu.

Ha atoMm ke aTarie Tpons3BOAUTCS UAEHTUMUKAINS CTBO-
sa lerste u nepecevyerue ero TOJCTOKHUIIIEYHBIX BETBE.

CJIe/IyIOH_II/IM 9TAIIOM BBINOJIHAETCA JUCCEKIUA B Kpa-

HUQJIDHOM HAaIlpaBJIeHUW [0 OIpe/ieJieHnsl IIPaBoi sKe-
JIYZIOYHO-CATBHUKOBO! apTepHi, KOTOpas KINMUPYeTCs
n 1uepecekaercs. Pacumpennas D3-mumdomucceknus

Poc ypH ractposuTepoJt rematon koaonpokros 2024; 34(5) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(5)

79



80

Opurunanbhblie ncciegoBanust,/Original articles

www.gastro-j.ru

CcYMTaeTcd BBINOJIHEHHONM. BblmosaHsgercda MoOMIN3aIng
BOCXOAIIEH 000M0YHON M CJIETION KUIIKM, JUCCEKIIIS
mexay dacuueit Toabara u 'epora B KaymaabHOM Ha-
npaBiaeHud. MoOWIM3AII0 TONEePEeYHOH 000I0UHOI
KUIIKA TPOJIOJZKAIOT B MeAMATbHOM HAIPABJIEHUN
o rpaHutel B 10 cM ot omyxomun. BekpoiBaercst ma-
puerasbHast GPIONIMHA TPABOTO JIATEPAJbHOTO KaHa-
Jia. 3a6pIOMMWHHBIN ATAIl CUUTAETCST BBIMTOJTHEHHBIM.

A60omunanvuwsiit 3man

Dopmupyercss KapOOKCUTIEPUTOHEYM, TIpU HEOO-
XO/IUMOCTH YCTAaHABJIMBAETCS OJUH WJIU JBA JIOTOJI-
HUTEJBHBIX 3-MM TPOaKapa B FUIOTACTPUHM U MPABOM
Me3oractpuu. IlepecekaloT mocJe0BaTeNbHO JKENy-
JIOYHO-060/IOYHYI0 CBSI3KY, OOJIBINON CAaJbHUK, TMO-
cine dero OGO/IOYHAST KUIIKA BBIBOJAUTCS Ha TeEpe[-
HIOIO ODPIONTHYIO CTEHKY 4Yepe3 pa3pe3 OT MOHOIOPTA.
BoimosiHsieTcst  mepeceyeHne KUMKW 110 Pa3MeTKe.
DopmupyeTcs WIeoTPAHCBEP30AHACTOMO3.

PeBy.JII)TaTI)I HCCJIEeJ0BaHUSA

Bcero ¢ moMoIpio 1mepBUYHO-3a6PIOMIUHHOTO J0-
cTyna ObLJI0 TPOONEPUPOBAHO O TAIMEHTOB C JIOKA-
Ju3anueil omyxoJu B HPaBbIX OTAeaxX 000J0YHOM
kumku (1a61.). Ha MOMEHT BHeAPEHHUs MeToja IIep-
Bble 3 arana 3a0pIONIMHHON YaCTU OrNepanuy ObLIH
BBITIOJTHEHB! J[ByM TanueHTaM. OcTajibHble TPU Ma-
[ueHTa ObLIN YCIEMIHO MPOOMEPHUPOBAHBI TIEPBUYHO-
3a6PIOMIMHHBIM JIOCTYIIOM C OCYIIEeCTBJIEHUEM BCEX
S ATaIOB OTepPaIi.

Y [aHHBIX 5 MAIUEHTOB CpPEHEe KOJUYECTBO
yaajgeHHbIx auMd¢oysaos coctasuao 37,2 (18—57).
B cpeaHeM npu JJaHHBIX BMEINIATENbCTBAX OBLIO BbI-
SIBJIEHO TPU Mertactarnyeckux Jumboysia (2—4).
Yucso ypajJeHHbIX allMKAJIbHBIX COCTABHUJO B CPEJ-
HeM 6 (4—5) mryk. JIUTETBHOCTH PETPOIEPHUTO-
HeanpHOro 3srama cocraBmaa 110 (90—140) MummyT.
Jlamapockornuvyeckuii  TpaHcaGOMUHAJIBHBIN  3Tall
e B cpegueM o 87,5 (60—90) munytsl. Cpeansis
KkposomnoTepst coctasuaa 62 (10—100) .

VY ojiHOTO HaIeHTa B MOCJAE0EPAIINOHHOM TIEPUOJIE
BBISIBJIEHA TIOIKOKHASI TEMaTOMa, KOTOpast ToTpeGoBaia
KOHCEPBATHBHOTO JIEYEHHsI, YTO COOTBETCTBOBAJIO 1-My
KJIACCY OCJO)KHeHwid 1o mmKate KiaBbena — JluHmo.
[TocseonepalmOHHBIN KOWKO-/IEHb COCTAaBUJ B CpeIHEM
8 (5—12) cyrok. Bce mamueHTbl BBITMCAHBI M3 CTaIMO-
Hapa ¢ yJIydllleHneM ¥ ¢ HAIIPABJIEHUEM JIJIsl IPOBEIEHUST
JIyY4EBOW XUMHOTEPAITHH,

Oo6cyskaenue

MasionHBa3NBHOE XUPYPrUYECKOe JieueHUue KOJOPEK-
TAJBHOTO PaKa B COBPEMEHHOM MUPE acCOIMUPYETCs
C JIallaPOCKONUYECKUMU U POGOTHUECKUMHU OlepaIusi-
Mu. Jlamapockonmieckuil JOCTYTI TIPK BMEIIATeJTbCTBAaX
MO TIOBOJy PaKa IPaBOil MOJOBUHBI OGOJOYHON KHIII-
K WMeeT JIy4llide WCXOIbl MO CPAaBHEHWIO C OTKPbI-
TBIM JIOCTYIIOM, 4TO TIO3BOJISIET AKTUBHO HCIIOJIB30-
BaTh JAHHBIA BuUa MajomHBasuBHoOW Ttexumkym [10].
B koneunbrx pesysbrarax ucciaenoBanns COLOR 6butn

MIPO/IEMOHCTPUPOBAHBI  TIPEUMYIIECTBA JIATTAPOCKOITHIE-
CKUX BMEIIATEJbCTB MePel OTKPBITHIMU OIEepPAIUsSMU:
MeHblast kposonotepst (p < 0,0001), Menbimii cpok
BOCCTAHOBJIEHUST TIEPUCTAIBTUKI (p < 0,0001), ymens-
IIeHUe TIOCJEOTIePAIIMOHHBIX Kolko-aHei (p < 0,0001).
CrouT OTMETHUTD, UTO YACTOTA WHTPAOHEPAIMOHHON KOH-
Bepcun u3 125 HAOGMOZAEMBIX TAIMEHTOB COCTABHUJIA
32 % (n = 40), npuumHamMu KoHBepcHU GbuTH: (hUKCA-
ST OTTYXOJIN, CHAEYHDBIN TPOIece B GPIOITHON MOJIOCTH,
COTYTCTBYIOIINE Kap/HOJOTHIECKIE OCJTOKHEHUS, pac-
MIPOCTPAaHEHHOCTh oryxoJm [7].

Corsacuo paGore 1.Y. Kim et al., y manuenros
C paHee TepeHECEHHBIMU aOJOMUHAJIbHBIMU XUPYP-
FUYECKVMH BMEIIATeJbCTBAMU YACTOTa KOHBEPCUU
IPU  BBIMOJHEHUH JIATIAPOCKOTIMYECKUX — OTIepaIluil
Ha 000ZOYHON Kulike coctaBuaa 25 %, B TO BpeMs
KaK KOHBEPCHSI B OTKPBITBIH JOCTYIH NMPHU HEOEPHPO-
BaHHOM KnBOTe coctaBmia 8,1 %. IIpmunHoit KoHBep-
cur B 50 % cay4asx sBJSJICS aAre3WBHBII IMpoliecc,
KOTOPBIN TIPEJACTABJISI CJOMKHOCTU JIJIsI BBIOJHEHUS
paJMKaIbHON OHKOJIOTHMYecKol oneparuu [11].

Y TaIeHTOB C paHee TEePEHECEHHBIM XUPYPIH-
YeCKUM BMEIATENbCTBOM dYallle BCTPEUAETCS HeTpe-
HaMepeHHasi HTEPOTOMHS TPHU BbBIIOJTHEHUH aJTe3U0-
JIN3UCA, YeM Y TAIMeHTOB 6e3 TPEIIeCTBYIONEro Xu-
pypruueckoro Jjederns [12]. Kpome Toro, kak mokasbl-
BAlOT JIaHHbIE WCCIE0BAHUs, MOXKeT HalmoaaThest 60-
Jiee BBICOKAsT YaCTOTa KUIIEYHOU HEPOXOJIUMOCTH.

CorJylacHO JaHHBIM KPYITHOTO MeTaaHain3a, y Ia-
IIUEHTOB C OXKUPEeHneM dacToTa R1-pesexkrm m MeHb-
1ree KOJIMYECTBO YIAISEMbIX JUM(OY3TOB MO UTOTY
BBIMTOJHEHHOTO XUPYPTIUECKOTO BMEIIATENbCTBA BBIIIE,
YTO CBSI3aHO C TEXHUYECKUMU TPYAHOCTSIMU TIPU BBITOJ-
HEHNN MaJIOMHBA3MBHOTO BMemarteabeTBa [10].

B KJIMHWYECKOM WMCCAEOBAHUU TPHU BBITTOJTHEHUN
JIAMAPOCKONMYECKUX OTlepaiiiii B OPIOIIHON MOJOCTH
J. Jakimowics et al. coobumin o CHIKEHUU TTOPTAJID-
HOTO KPOBOTOKa Ha 53 % mpu uHcyddsamnuu 6pioi-
HOW TostocTu 10 14 MM pt. cr. CHUKeHNE KPOBOTOKA
10 BOPOTHOU BeHE TPU MHEBMOTIEPUTOHEYME MOKET
npuBecTH K Tunonepdys3uu MedyeHrn U OCTPOMY TIO-
BPEXEHUIO TEMaTolNTOB WM BPEMEHHOMY ITOBBITIIE-
HUIO aKTUBHOCTH TIeYeHOYHBbIX pepMeHTOB [13].

DaxTopbl, crenudUIHbIE IS JTAMAPOCKONHN, KO-
TOPbIE MOTYT TIOBJUSATH HA MHTPAOIEPAINOHHYIO (DYHK-
1IN0 Cep/Ifa, BKIOYAIOT MOBBIIEHHOE BHYTPUGPIOITHOE
JlaBJieHre, ToJoKeHne TpeHpeneHOypra W THIIEPKAI-
0. IloBbiieHHOE BHYTPUOPIONTHOE JABJICHNE SIBJISET-
CsT OCHOBHBIM (DAaKTOPOM, KOTOPBIN MOKET ObITh IPHU-
YUHOW CepJIeYHON Jenpeccurd. MeXaHW3Mbl CHIDKEHUS
cep/ieyHoro BbIOpoca Tocye aGJOMUHAILHON WHCY (-
(samm BKITIOYAIOT yBeWYeHUEe TTOCTHATPY3KUA U CHU-
JKeHue TMpeHarpy3Kd 3a CcYeT 3aTpyIHEHHS BEHO3HO-
ro BosBpata [14]. R.S. Zuckerman u S. Heneghan
COOOIIMIN, YTO CHIDKEHUE CEPJEYHOr0 WHIEKCA MpPOo-
UCXOJUIO cpa3dy mocie abaoMuWHAIbHOH WHCY(dIIs-
IMA  TPU  JIATAPOCKOMHMYECKOH  XOJIETIHMCTIKTOMUH,
HO BO3BpAIaJOCh K WCXOAHOMY YDOBHIO B TeueHHe
10—15 MuHyT TOCJae abaoMUHATBHOU uHCYddIs-
1IMKU. YPOBHU CEPJ/IEUHOTrO BbIGPOCA BOCCTAHOBUJIHCH
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mocjie BpeMEeHHO jaempeccur yepe3 2,5 daca MmocJe
abIOMUHATbHON WHCY(DQIIAINNT BO BpeMs JIallapOCKO-
nuvyeckux omneparmii [15].

MdakTopoM, Ha KOTOPbBIN HEOJIArOMPUSTHO BJIUSET
MTHEBMOTIEPUTOHEYM, TaK3Ke SIBJISIETCST BEHO3HBIN 3aCTOil.
Bbuio mokazaHo, 4To MOBBIIIEHHOE BHYTPUOPIOITHOE /IaB-
JieHne u obpatHoe noJiokenune TperaeseHOypra BO Bpe-
MST JIATAPOCKONNE YMEHBITIAIOT KPOBOTOK B GeIPEHHBIX
BeHax. [loBblllleHHOE BHYTPUOPIONIHOE [aBIeHUE OKa-
3BIBAET MPSMOE JIEHCTBUE HAa HIKHIOI TOJIYI0 W TOMI-
B3/IOIIHbIE BEHBI U CHIJKAET BEHO3HBIH KPOBOTOK
B HIDKHHMX KOHeuyHOCTsX. [loj melicTBUEM CHJIBI TsLKe-
CTH BO BpeMsi 06paTHOTO ToJIoKeHus TpeHaeneH6ypra
BHYTPEHHNUE OPTaHbI OPIONTHON TTOJIOCTH MOTYT TaK:Ke
OKasbIBaTh CKMMaIOIllee BO3JIeHCTBHE Ha I10/(B3/OII-
HbIe BEHBI, YTO TPUBOJNUT K YMEHBIIECHUIO GePEHHOTO
BEHO3HOTO KpOBOTOKa [14].

B cBoio ouepenb, 1pU WCIOJTH30BAHUM IE€PBUY-
HO-3a0PIONIMHHOTO J0OCTyIa TAIMEeHT PacloIaraeTcs
Ha OIEpAIMOHHOM CTOJIE TOPU3OHTAJIBHO, a OOJIbIast
YacTh OIEPAIUyd TPOBOAUTCS 6e3 KapOOKCHUIIEPHUTO-
HeyMa. MBI TipearnoaraeM, 4To 3TO MOXKET OCJAaGUuTh
WM TIOJHOCTHIO HUBEJIMPOBATH BJNSIHHUE TIOBBINIEHHO-
TO BHYTPHUOPIONTHOTO [IABJECHWUS HA CHUCTEMBI OPTAHOB
BO BpeMST XMPYPTUUYECKOTO JIEUEeHHsSI C MCIIOJIb30BAHU-
€M MaJIONHBA3MBHOI'O METO/A.
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Primary Retroperitoneal Approach

to the Superior Mesenteric Vessels in Minimally
Invasive Surgical Treatment of Right Colon Cancer
with D3 Lymph Node Dissection.

Technique and First Short-Term Outcomes

S.K. Efetov*, B.S. Semchenko, A.K. Rychkova

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

Aim: to develop and describe the technique of primary retroperitoneal approach to the superior mesenteric vessels
for D3 lymph node dissection in minimally invasive surgical treatment of the right colon cancer; to evaluate the short-
term results of the first series of patients operated by this technique.

Materials and methods. Patients with adenocarcinoma of the right colon were included in the study. The technique
of primary retroperitoneal approach consisted in mobilization of the right mesocolon along the posterior surface
in the direction of the superior mesenteric vessels, D3 lymph node dissection with crossing of the feeding vessels
from the retroperitoneal side using a single-port access system and consisted of five consecutive steps. At the last
step of the procedure the peritoneum and the remaining part of the mesentery were crossed laparoscopically to the
intended borders of the colon resection. The specimen was extracted through the incision for the single port, fol-
lowed by the formation of an anastomosis extracorporeally. The endpoints of the study were the short-term results
of surgical treatment.

Results. The study presents data of the first 5 patients with adenocarcinoma of the right colon who underwent
surgical treatment with D3 lymph node dissection using primary retroperitoneal approach to the superior mesen-
teric vessels. The duration of the retroperitoneal step averaged 110 (90-140) min. The average blood loss was
62 (10-100) mL. The first two patients underwent a three-stage retroperitoneal portion of the surgery. The other
three patients were successfully operated by primary retroperitoneal approach with performing of all five steps of the
operation. The number of removed regional lymph nodes was on average 36 (18-57), apical lymph nodes — 6 (4-5),
metastatic regional lymph nodes — 3 (2-4). One patient developed a Class 1 Clavien — Dindo complication, which
did not require a change in treatment tactics. The average postoperative hospital stay was 8 (5-12) days.
Conclusion. The technique of primary retroperitoneal approach to the superior mesenteric vessels to perform
D3 lymph node dissection was described for the first time. The obtained results demonstrated the possibility of using
this method for minimally invasive radical treatment of right colon cancer.

Keywords: colorectal cancer, laparoscopy, retroperitoneal approach, right colon, D3 lymph node dissection, right
hemicolectomy

Conflict of interest: the authors declare no conflict of interest.

For citation: Efetov S.K., Semchenko B.S., Rychkova A.K. Primary Retroperitoneal Approach to the Superior Mesenteric Vessels
in Minimally Invasive Surgical Treatment of Right Colon Cancer with D3 Lymph Node Dissection. Technique and First Short-Term
Outcomes. Russian Journal of Gastroenterology, Hepatology, Coloproctology. 2024. https://doi. org/10.22416/1382-4376-2024-
1374-3638

HoBas TexHMKa nepBNYHO-3a0PIOLLMHHOIO A0CTYNa K BEPXHUM OpbhKee4HbIM
cocypam npu MmasiomHBa3MBHOM XUPYPru4ecKoMm JieHeHUU paka npaBou
NOJIOBUHbI 060404HOM KULWIKK ¢ D3-numdoanccekumen.

MeToauka v nepBblie pe3ynbTaThbl

C.K. EdeToB*, B.C. CemueHko, A.K. PblukoBa
®raAQy BO «[lepsbliii MOCKOBCKWIA roCyAapCTBEHHbIA MeauLmnmHCKkuii yuueepcuteT uM. .M. CedeHoBa» MuHncTepcTBa
3apaBooxpaHeHuss Poccuiickori Peaepavmm (CedyeHoBckuii yHnBepcenTeT), Mocksa, Poccurickas denepaums

Llenb uccnepoBaHusa: pa3paborarb 1 onMcaTb TEXHUKY NEePBMYHO-3a0PIOWMHHOINO A0CTyNa K BEPXHUM Opbixe-
€4HbIM cocygam afs BbinosiHeHus D3-numdopuccekumm npy MasovHBa3WBHOM XMPYPrMYECKOM JIeHEHMU paka
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npaBor NOM0BMHbI 060404YHON KNLWKN. OLEHNTb HEMOCPEACTBEHHbIE PE3YNbTaThl NEPBONM CEPUN MALIMEHTOB, OMne-
PUPOBAHHbLIX MO AAHHO METOOMKE.

Martepuansl U meToabl. B riccnenoBaHne BKIIIOYEHbI MAUVEHTbI C aAeHOKapPLIMHOMOM NpaBbiX OTAEN0B 060404~
HOM KMLWKKN. PagdpaboTaHHas TeXHMKA NEPBUYHO-3a0PIOLWMHHOMNO JOCTYNa 3ak/ioyanachk B BbIMOJHEHUM MOOMNIN3a-
LM NpaBbiX OTAEN0B 060A0HYHONM KULLIKM MO 3aAHEN NMOBEPXHOCTU B HAMPaBIEHUN BEPXHUX BPbIXEEUYHbIX COCYA0B,
D3-numdoamccekLmm ¢ nepeceveHneM NUTAaLLMX COCYA0B CO CTOPOHbI 3a6PIOLLIMHHOIO MPOCTPAHCTBA C MOMOLLLbIO
OZHOMOPTOBOV CUCTEMbI €AMHOr0 AOCTYMNA U COCTOSIA U3 NOCIeN0BATENbHOMO BbINMOJHEHUS NATU 3TanoB. Ha no-
cnepHeM aTarne onepauuu nanapockonmMyecknmM CrnocoOOM BbIMOJIHANOCH NepeceyeHe BPIOLLIMHBLI U OCTaBLUENCS
4acTu BPbLKENKM A0 HAMEYEHHbIX FPaHUL, pe3ekuumn kuwku. OnepaumoHHbIr NnpenapaTt U3BNIeKancsa Yepes OTBep-
CTue onsl yCTaHOBKM MOHOMOPTA, Nocne 4ero GopMupoBancs aHaCTOMO3 3KCTpakoprnopanbHO. KOHEeYHbIMY TOYKa-
MW CCNeafoBaHUs CTav HEMOCPEACTBEHHbIE PE3YbTaThl XMPYPrMYeCcKoro eYeHus.

Pe3ynbraTbl. B nccnenosaHmm npeactaBfieHbl AaHHbIE MEPBLIX 5 NALUMEHTOB C afeHOKaPLMHOMON NpaBbIX OTAe-
NIOB 060004YHOWN KMLLKM, KOTOPbIM NMPOBEAEHO XMPYpruyeckoe neyveHne ¢ D3-numdoanccekumern nytem nepemy-
HO-3abPIOLLIMHHOIO A0CTYMNa K BEPXHUM OpbbkeeyHbIM cocyaam. AnnTtenbHOCTb 3abpioLLIMHHOIO 3Tana coctasmuna
B cpeaHem 110 (90-140) muH. CpenHasa kpoBonoTeps coctaBmna 62 (10—100) mn. MepBbiM ABYM NaumMeHTam Obiio
BbIMOJIHEHO TPY 3Tana 3abploLIMHHON YacTy onepauuun. OcTanbHble TPY NaumeHTa Oblin YCnewHo Npoonepmnpo-
BaHbl NMEPBUYHO-3a0PIOLLIMHHBIM JOCTYNOM C OCYLLECTBIEHMEM BCEX NATM 3TANOB onepaumm. Yncno yaoaneHHbIx
pernoHapHbix ninMmdoysnoB npu D3-numdboanccekummn coctaBuno B cpegHem 36 (18-57), anukanbHbix — 6 (4-5),
MeTacTaTU4YeCKnX permoHapHbix — 3 (2-4). Y ogHOro nauyeHTa pasBuiioCb OCNIOXHEHMe 1-ro knacca no knaccu-
dukaumm KnaBbeHa — OMHOO0, 4TO HE NOTPeboBaIo NBMEHEHUS TakTUKN NeveHns. CpeaHui nocneonepaunoHHbIN
KOWKO-AeHb cocTaBmn 8 (5—12) cyTok.

BbiBoabl. BnepBble onncaHa TexHMka MEPBUYHO-3a0PIOWNMHHONO AOCTYNa K BEPXHUM OpbDKEEYHbIM COCYAaMm
ons BbinosHeHus D3-numdoanccekummn npu pake npaBbix 0TAEN0B 000004HON KULWKN. MonyyYeHHble pedynbTaThl
NPOAEMOHCTPMPOBAJI BO3MOXHOCTb NPUMEHEHNS AHHOrO AO0CTyNa AJ19 MasllOMHBA3MBHOIO PaanKanbHOroO neye-
HUS paka NPaBoW MNOJIOBMHbLI 000404YHOW KULLIKW.

KnioueBble cnoBa: pak 060[004YHON KULLKU, NTaNapoCKonus, NepBUYHO-3abpIOLINHHBLIN AoCcTyn, D3-numdoauc-
CeKuMs, NPaBOCTOPOHHAS FEMUKONISKTOMUS

KOH®NUKT nHTEepecoB: aBTOPbLI 3aABNSIOT 06 OTCYTCTBMU KOHDIKTA MHTEPECOB.

Ana uutupoBanusa: Edetos C.K., Cemuerko B.C., PuivkoBa A.K. HoBas TexHuka nepBMYHO-3a6PIOLLIMHHOIO 4OCTyNa K BEPXHUM
OpbKeeyHbIM Cocyaam Npu MasioOMHBA3UBHOM XMPYPrMYeckoM NeYeHnn paka npaBol NOMOBUHbI 060404HOM KUWKK ¢ D3-num-
doamnccekumen. Metoguka v nepsble pesynbtaTbl. POCCUIACKUIA XYpHaNn raCTpO3HTEPONOrMN, renatoiorum, KononpoKTONOrmun.
2024. https://doi.org/10.22416/1382-4376-2024-1374-3638

Colorectal cancer is one of the most common
malignant neoplasms worldwide. It takes the third
place among the most frequently diagnosed can-
cers and is also one of the leading causes of cancer
deaths [1]. Laparoscopic colorectal resection was
first mentioned in 1991 [2]. After the positive re-
sults of several multicenter prospective randomized
studies, laparoscopic approach was accepted as a
feasible and safe method in the surgical treatment of
colorectal cancer [3—6]. However, the development
and improvement of laparoscopic technique cannot
overcome factors such as patient obesity and abdom-
inal adhesions that prevent its use. In addition, lap-
aroscopic access may not be appropriate for patients
with cardiopulmonary disease because of increased
intraabdominal pressure [3, 7]. In the treatment of
left colon cancer, primary retroperitoneal approach
to the superior mesenteric vessels can avoid such
obstacles and expand the indications for minimally
invasive surgery [8, 9]. In this study, we describe a
new technique and the first results of primary retro-
peritoneal approach to the superior mesenteric ves-
sels for right colon cancer surgical treatment.

We have analyzed the results of treatment of
the first five patients with malignant neoplasms
of the ascending colon, caecum, hepatic flexure
of the colon, who underwent surgical treatment
in the period from November 2023 to June 2024.

Inclusion criteria were 1) histologically veri-
fied adenocarcinoma of the right colon; 2) planned
D3 lymph node dissection; 3) resection of the right parts,
transverse colon resection, or right-sided hemicolectomy;
4) age of the patient older than 18 years; 5) clinical stage
[I—IIT; and 6) previous abdominal surgery.

Exclusion criteria were: 1) clinical stage I
of the disease; 2) body mass index less than
18 kg/m? 3) emergency indications for surgical
treatment of right colon cancer; 4) D2 lymph node
dissection.

As a surgical treatment, all patients underwent
resections using primary retroperitoneal access to
the superior mesenteric vessels.

The endpoints of the study were the immediate
results of surgical treatment.

To analyze and interpret the results SPSS 26 sta-
tistical software (SPSS Inc., Chicago, USA) was used.
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Technique of primary retroperitoneal approach

The patient is placed on the operating table
in a horizontal position. A 10-mm trocar for the
optical system is inserted in the paraumbilical
region, a pneumoperitoneum is formed, and the
abdominal cavity is revised. After tumor identifi-
cation and revision of the abdominal cavity, the
pneumoperitoneum is eliminated.

Then, a 4-cm long transverse skin incision is
made in the right lateral region of the abdomen, at a
point located at the middle of the distance between
the edge of the rib arch and the anterior superior
iliac spine. The aponeurosis, muscles of the anterior
abdominal wall and transverse fascia are then se-
quentially dissected down to the preperitoneal fibre.
The parietal peritoneum is bluntly separated from
the anterior abdominal wall in a dorsal direction,
thus forming a primary retroperitoneal canal for the
installation of the single-port system (Fig. 1). A car-
bon dioxide supply is connected to the single-port
system to form a dissection space in the retroperi-
toneum. A 30° optical system, a laparoscopic clamp,
and a dissection instrument are inserted into the sin-
gle-port single-access system.

The next step is to dissect the retroperitone-
al fibres up to the renal fascia (Gerota’'s fascia).
Further dissection consists of consecutive steps:

1) dissection between Gerota’s and Toldt’s fas-
cia to the lateral edge of the duodenum;

2) dissection of the anterior surface of the pan-
creatic head to the level of the trunk of Henle;

3) identification of the colonic branches of the
superior mesenteric vessels;

4) ligation of the origins of colonic branches
of the superior mesenteric vessels with displacement
of the apical lymph nodes towards the preparation;

5) complete mobilisation of the posterior sur-
face of the right mesocolon.

The dissection between Toldt’s fascia and
Gerota’s fascia is first performed medially at the
level of the lower edge of the right kidney to iden-
tify the right ureter and right gonadal vessels. The
ureter and gonadal vessels are withdrawn dorsal-
ly and then the dissection is continued cranially
to identify the descending part of the duodenum
(Fig. 2). The next step is to isolate the anterior
surface of the pancreatic head from the surround-
ing tissues. Then the posterior mesenteric leaflet is
dissected medial to the pancreatic head in the pro-
jection of the superior mesenteric artery (Fig. 3),
dissection continues in caudo-cranial direction,
the ileocolic artery is identified, clipped and cut
at its origin, the fibre with the apical lymph nodes
is isolated and shifted towards the removed part
of the mesentery. Dissection continues in cranial
direction with identification, if any, of the right
colic artery and its ligation at the origin. Next,
the root of the middle colic vein and middle colic
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Figure 1. Scheme of trocar placement for primary-retroperitoneal approach to the vessels of the right colon:

A — single-port system with two 5-mm and two 12-mm trocars; B — 10-mm trocar; C — 5-mm trocar (installed
if needed)

Pucynox 1. CxeMa pacCTaHOBKM TPOAKAPOB [IJIsi NEPBUYHO-3a0PIONIMHHOIO JIOCTYIIA K COCY/aM IPABON MOJOBUHBI
000/I0YHOIT KUIIKKU: A — OJHOIIOPTOBAs CHCTEMa C IByMs >-MM u AByMs 12-mM Tpoakapamu; B — 10-mMM Tpoakap;
C — 5-MM Tpoakap (ycraHapauBaerTcsl Npu HEOOXOANMOCTH )
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artery are identified. Apical lymph nodes are also
shifted towards the removed part of the mesentery.

The trunk of Henle is identified and its large in-

testinal branches are cut.

in a caudal direction is performed. Mobilisation of
the transverse colon is continued medially to the
border 10 cm from the tumor. The parietal perito-
neum of the right lateral canal is uncovered. The

The next step is a dissection in cranial direction
to identify the right gastroepiploic artery, which
is then clipped and cut. Extended D3 lymph node
dissection is considered complete.

Mobilisation of the ascending colon and caecum,
dissection between the Toldt’s and Gerota’s fascia

retroperitoneal step is considered completed.
Abdominal step
Carboxyperitoneum is formed, one or two addi-
tional 5-mm trocars are placed in the hypogastri-
um and right mesogastrium, if necessary. The gas-
tro-colic ligament and the omentum are transected

Figure 2. Dissection in the cranial direction to the identification of the descending part of the duodenum:
1 — duodenum; 2 — Gerota’s fascia; 3 — Toldt’s fascia

Pucynox 2. Jluccekiysi B KDAaHUATBHOM HANPABIEHUHU 10 WAEHTU(MUKAIINT HUCXO/SIIEN YACTH JBEHA/IIATHIIEPCTHON
kumkn: 1 — gBeHaanatunepcrHas kumka; 2 — gacuus [epora; 3 — daciusa Tombara

Figure 3. Caudo-cranial dissection to the posterior mesenteric leaflet with identification of the superior mesenteric
vessels: 1 — duodenum; 2 — Gerota’s fascia; 3 — superior mesenteric vessels; 4 — pancreas head; 5 — superior
mesenteric vein; 6 — ileocolic vein; 7 — superior mesenteric artery; 8 — ileocolic artery

Pucynox 3. [luccexknns B Kayno-KpaHHATHHOM HAIPABJIEHUH [0 33JHETO JNCTKa OPBIKEHKN ¢ maeHTH(UKaImei
BepPXHUX OpbIKEeYHbIX cocyoB: 1 — nBeHaarunepcTHas kumka; 2 — dacius I'epora; 3 — BepxHue GpbIXKeevyHbIe
cocynbl; 4 — TOJIOBKA TIO/KETYJOYHON >Kese3bl; 5 — BepXHsSA OpbDKeeuHas BeHa; 6 — MOAB3JOINIHO-06010YHAS
BeHa; 7 — BepXHssl OpbIKeeuHas: apTepusi; 8 — MOJAB3/0ITHO-00010YHAS APTEPUST
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Table. Patient characteristics and short-term outcomes of surgical treatment
Tabauua. XapakTepuCTUKa MAIIMEHTOB U KPATKOCPOYHBIE PE3YIbTAThl XUPYPTUUECKOTO JIEUCHUST

Parameter Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Xapaxmepucmura IMauuenm 1 Havuenum 2 ITauuenm 3 INauuenm 4 IHavuenum 5
Age, years 63 76 62 72 65
03pacm, aem
BMI, kg/m?
UMT, e/ n? 29.7 22.8 18.5 27.7 32.8
Transverse Hepatic flexure | Hepatic flexure Ascending
Tumor location colon of the colon of the colon Caecum colon
Jlokaruzayus Ionepeuno- Ileuenounwviii Il eyenounwviil Caenas Bocxodswas
OnYyxoaU o0b6odounas | uszub 06000unoi | uszubd 060004HOU Kuwka 06000unas
KUWKA KUWKU KUWKU Kuuxa
AJCC stage
AJCC cmadus 3 3 2 3 3
TNM pT3pN2cMO pT3pN1cMO pT3pNOcMO pT3pN1cMO pT2pN1cMO
Transverse Right Right Resection Right
colon resection | hemicolectomy hemicolectomy of the right | hemicolectomy
T Pesexyus Iipaso- IIpaso- sections Ilpaso-
ype of the surgery p
Tun onepauuu nonepeuno- CMOPOHHSLS CMOPOHHSSL e3eKuust CMOPOHHSLS
pay, 600
06000uHOU 2EMUKOL 2eMUKOL npasvlx 2EMUKOL
KUWKU IKMOMUSL IKMOMUSL omdes06 IKMOMUSL
Duration
of the retroperitoneal
S5, T 130 90 100 140 171
Jlumenvrnocmo
3a6PIOWUHHO020
amana, mun
Duration
of the laparoscopic
s, i 80 90 60 60 70
JlaumenvHocmo
JANAPOCKONUUECKO20
amana, mMun
oo B 100 50 100 50 10
posonomepsi, M
Harvested lymph
Ms155, 7 18 34 57 35 34
Yoanennuie
AUMPOY3TbL, N
Positive lymph
Rgdes’ " 4 3 0 2 1
emacmamuueckue
JUMPOY3TIbL, N
Apycal lymph nodes, n
Anuxanvhole 4 7 9 4 7
AUMPOY3a6L, N
Postoperative
complications, n
Iocaeonepayuonnvie ! L v L v
OCJIOKHEHUSI, N
Postoperative
hospital-stay, days
Iocaeonepayuonmwii S 10 8 12 12
KOUKO-OeHb, CYymKu
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sequentially, after which the colon is brought to
the anterior abdominal wall through the incision
from the single port. The intestine is crossed ac-
cording to the markings. An ileotransversoanasto-
mosis is formed.

Results

A total of 5 patients with tumor location in the
right colon were operated using primary retroper-
itoneal approach (Table). At the moment of the
method implementation the first three steps of
the retroperitoneal part of the operation were per-
formed in two patients. The other three patients
were successfully operated by primary retroperito-
neal technique with all five steps of the operation.

In these 5 patients, the average number of re-
moved lymph nodes was 37.2 (18—57). On aver-
age, 3 (2—4) metastatic lymph nodes were iden-
tified during these interventions. The number of
removed apical ones averaged 6 (4—5). The dura-
tion of the retroperitoneal stage was 110 (90—140)
minutes. The laparoscopic transabdominal stage
lasted up to an average of 87.5 (60—90) minutes.
The average blood loss was 62 (10—100) mL.

One patient had a subcutaneous haematoma
in the postoperative period, which required con-
servative treatment and corresponded to Class 1
complications according to the Clavien — Dindo
scale. Postoperative hospital stay averaged 8 (5—
12) days. All patients were discharged from the
hospital with improvement and with referral for
radiation chemotherapy.

Discussion

Minimally invasive surgical treatment of
colorectal cancer in the modern world is asso-
ciated with laparoscopic and robotic surgery.
Laparoscopic approach for right colon cancer has
better outcomes compared to open one, allowing
this type of minimally invasive technique to be ac-
tively used [10]. The final results of the COLOR
study demonstrated the advantages of laparoscopic
interventions over open surgeries: less blood loss
(p < 0.0001), shorter period of peristalsis recov-
ery (p < 0.0001), decreased postoperative hospi-
tal-stay (p < 0.0001). It is worth noting that the
frequency of intraoperative conversion out of 125
observed patients was 32 % (n = 40), the reasons
for conversion were: tumor fixation, adhesions in
the abdominal cavity, concomitant cardiac com-
plications, tumor size [7].

According to I.Y. Kim et al., in patients with
previous abdominal surgery, the conversion rate
for laparoscopic colorectal surgery was 25 %, while
conversion to open approach with an unoperated

abdomen was 8.1 %. The reason for conversion
in 50 % of cases was an adhesive process that pro-
vided difficulties in performing radical oncologi-
cal surgery [11].

Patients with previous surgical treatment have
a higher incidence of unintentional enterotomy
during adhesiolysis than patients without previous
surgical treatment [12]. In addition, a higher in-
cidence of intestinal obstruction may be observed,
as shown in this study.

According to the results of the meta-analysis,
obese patients have a higher incidence of R1 re-
section and a lower number of removed lymph
nodes, which is associated with technical difficul-
ties in performing minimally invasive surgery [10].

In a clinical study during laparoscopic abdom-
inal surgery, J. Jakimowicz et al. reported a 53 %
reduction in portal blood flow with abdominal in-
sufflation up to 14 mmHg. Reduced portal vein
blood flow during pneumoperitoneum can lead to
hepatic hypoperfusion and acute hepatocyte in-
jury or temporary increase in liver enzyme ac-
tivity [13].

Factors specific to laparoscopy that may affect
intraoperative cardiac function include increased
intra-abdominal pressure, Trendelenburg position
and hypercapnia. Increased intra-abdominal pres-
sure is a major contributor to cardiac depression.
Mechanisms of decreased cardiac output after ab-
dominal insufflation include increased afterload
and decreased preload due to impeded venous re-
turn [14]. R.S. Zuckerman and S. Heneghan re-
ported that a decrease in cardiac index occurred
immediately after abdominal insufflation for lapa-
roscopic cholecystectomy but returned to baseline
within 10—15 minutes after abdominal insuffla-
tion. Cardiac output levels recovered from tempo-
rary depression 2.5 hours after abdominal insuffla-
tion during laparoscopic surgeries [15].

A factor that is adversely affected by pneu-
moperitoneum is also venous stasis. Increased in-
traabdominal pressure and reverse Trendelenburg
position during laparoscopy have been shown to
reduce blood flow in the femoral veins. Increased
intraabdominal pressure has a direct effect on
the inferior vena cava and iliac veins and reduc-
es venous blood flow in the lower extremities.
Under the influence of gravity during reverse
Trendelenburg position, internal abdominal or-
gans may also exert a compressive effect on the
iliac veins, resulting in decreased femoral venous
blood flow [14].

In contrast, with primary retroperitoneal ac-
cess, the patient is positioned horizontally on the
operating table and most of the operation is per-
formed without carboxyperitoneum. We hypothe-
size that this may attenuate or completely negate
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the effects of increased intraabdominal pressure on
organ systems during minimally invasive surgery.

Most of the disadvantages encountered during lap-
aroscopic colorectal surgery can be improved by the
proposed primary retroperitoneal approach. When
performing this technique, the patient is placed on
the operating table in a horizontal position. There is
no need to transfer the patient to the Trendelenburg
position. Pneumoperitoneum is formed for a short
time at the beginning of the operation and at the
final stage, thanks to which there is no additional
load on vital organ systems. It is also worth noting
that thanks to the work in the retroperitoneum, the
operating surgeon can perform safe lymph dissection
in patients with adhesions and obesity.

Previously, we presented studies presenting
primary retroperitoneal approach for perform-
ing vascular-oriented D3 lymph node dissection
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DYyHKIITMOHAABHAA AUCIIEIICUA U TaCTPO-
530(¢arearbHas peAOKCHasaA OOAE3Hb:
OT IIaTOreHe3a K COBPEMEHHBIM
BO3MOJKHOCTSIM TEPAIlnu

A.C. Tpyxmanos, /I.E. Pymaunena*

DIAOY BO <«Ilepsviti Mockosckuii zocydapcmeennviti meduyunckui ynusepcumem um. .M. Ceuenosas Munucmepcmea
30pasooxpanenus Poccuiickou Dedepayuu (Ceuenoscruil Ynusepcumem), Mockea, Poccutickas Dedepayus

Llenb 0630pa: npeacTaBuTb COBPEMEHHbIN B3rNsa Ha NpobsieMy codeTaHus dyHKumMoHanbHon amcnencum (D)
1 ractpoasodareanbHoii pedniokcHol 6onesHn (FAPB) u oueHUTb aPPEKTUBHOCTb NMPUMEHEHUS akoTuaMmuaa
y naumeHToB ¢ @1 v FN9PBb.

OcHOBHbIe NoJioXeHus. Boicokasa yactota covyetaHua O n NOPB obycnosneHa 0b6LIHOCTbIO MaTOreHeTUYECKNX
MEXaHN3MOB U SBNSETCS akTyasbHOW NpPo6nemMon B KIMHUYECKoM npaktuke. CoyeTaHHOE TeYeHue 3TuxX AByX 3a-
00/1IEBAHNI U3MEHSET KIIMHUYECKYIO KaPTUHY, YCNIOXHAET AnddepeHumanbHyo ANarHoCTUKY U BeOeT K HeaaekBaT-
HOMY Ha3HaYeHMIO NIeKapPCTBEHHbIX NpenapaToB. MeankameHTo3Hoe nedeHne nauyeHTos ¢ d1 u F'OPB BknoyaeT
NPUMEHEeHNEe NHTMOUTOPOB MNPOTOHHOM MOMIMbI U MPOKMHETUKOB. B HacTosLee BpeMs 3dpdEKTUBHBIM MpenapaTomMm,
B/INSIIOLLIMM Ha MOTOPUKY BEPXHUX OTAENOB XENyO04YHO-KMLLEYHOro TpakTa, ABAsSeTca akotnamuna. Akotmamug, —
@HTaroHMCT MyCckapuHOBLIX M1-n M2-peuenTopoB 1 06paTUMbI MIHIMOUTOP aueTUIXoNnMHaCcTepassl. KnuHunyeckas
3¢ PeKTUBHOCTbL AAHHOr0 Npenaparta NPoAEMOHCTPUPOBaHa He ToNbKO Y nauueHTos ¢ M/, Ho 1 Npu covyeTaHum DL
nroPb.

3aknio4yeHue. HasHavyeHre akoTnammaa natoreHeTM4eckn 000CHOBAHO Y NaLMeHToB ¢ codeTaHnem FNOPE v d .
KnioueBble cnoBa: QyHKUMOHaNbHAaa AMcCNencus, ractpoasodareansHasa pediokcHas 601e3Hb, NPOKNHETUKM,
akoTuamug,

KoHdnukT nHrepecoB: nyonukaumsa npurotosneHa npu nogaepxke Dr. Reddy’s Laboratories Ltd.

Ana untnpoBaHus: TpyxmaHoB A.C., PymsaHuesa [.E. dyHkuMoHanbHaa gucnencus v ractpoasodareansHas pediokcHas 60-
Ne3Hb: OT NatoreHesa K COBPEMEHHbBIM BO3MOXHOCTAM Tepanun. POCCUNCKUIA XypHan raCTpo3HTEPONOrMn, renatonornm, Kono-
npoktonoruun. 2024;34(5):83-92. https://doi.org/10.22416/1382-4376-2024-34-5-83-92

Functional Dyspepsia and Gastroesophageal Reflux Disease:
From Pathogenesis to Current Treatment Strategies

Alexander S. Trukhmanov, Diana E. Rumyantseva*
1.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: to present a modern view on the combination of functional dyspepsia (FD) and gastroesophageal reflux disease
(GERD) and to evaluate the effectiveness of acotiamide in patients with FD and GERD.

Key points. The high frequency of the combination of FD and GERD is caused by common pathogenetic mecha-
nisms and presents an urgent problem in clinical practice. The concurrent occurrence of these diseases alters the
clinical picture, complicates differential diagnostics, and leads to inadequate prescription of drugs. Medical treat-
ment for patients with FD and GERD includes the use of proton pump inhibitors (PPIs) and prokinetics. Currently, aco-
tiamide is recognized as an effective drug that affects the motility of the upper gastrointestinal tract. Acotiamide is an
antagonist of muscarinic M1 and M2 receptors and a reversible inhibitor of acetylcholinesterase. The clinical efficacy
of this drug has been demonstrated not only in patients with FD but also in those with a combination of FD and GERD.
Conclusion. Administration of acotiamide is pathogenetically justified in patients with the combination of GERD and FD.
Keywords: functional dyspepsia, gastroesophageal reflux disease, prokinetics, acotiamide
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BBeaenue

Oyukiuonanbhasg aucnerncus (D) u racTposso-
(pareampras pedmorcHas 6oesnb (FTOPB) asasiores
paCIpOCTPAHEHHBIME  3200JIEBAHUSIMU  JKEJTy I0OYHO-
kumevnoro Ttpakta (JKKT). CormacHo smmaeMuo-
JIOTHYECKUM HCCJEOBAHUSIM CUMITOMBI JIMCHENCHU
BcTpevaiorcest y 20 % macemenust mupa [1]. A rino6ans-
Hast pactpocrpanenHocts /I cocrasasier 8,4 % [2].
O6memupoBast pacipocrpaneHHocts ['9PB koseber-
csor 8,8 10 33,1 % (B cpennem 13,3 %), B Poccuiickoii
Oepepanuun — 11,3—23,6 % [3, 4].

'9PDB cumraercs XpOHUYECKUM PEIUIMBUPYIONUM
3a6osieBaHNEM, KOTOPOE PAa3BUBAETCS B pe3yJbTare
PEryJISIPHO TTOBTOPSIIOMINXCS 3a6POCOB B IIUIIEBO/I JKe-
JIYTIOYHOTO, a WHOT/IA M JYOAEHATBHOTO COJEPSKUMO-
r0, B Pe3yJbTaTe MOTOPHO-IBAKYATOPHBIX HAPYIIEHUIT
opraHoB TactpoasodareanbHoil 3oubI [3]. B Hacros-
1Iee BPeMsI BBIIEJSIOT HEIPO3UBHYIO pedJIIOKCHYIO 60-
nesub (HIPB), koropast Berpeuaercst B 70 % coydaes,
" 5PO3UBHBIN pediokc-330(harur.

I[Ton /I B cootBeTcTBUU ¢ PuMcKuMU Kpurtepus-
Mu IV mepecMoTpa MOHHMAIOT KOMILJIEKC CHMIITOMOB
(4yBCTBO TEpENONHEHN W B3AYTUS B TOJIOMKETHOM
obsacTu, paHHee HacblleHue, GOJb U JKKEHUE B M-
racTpajgbHOH 06JaCTh), OTMEYAIOIMXCS y MAI[MeHTa
B TeueHWe Tpex mocjaeqHuX Mecsares (mpu ux obueii
MPOMOJIKUTETbHOCTH He MeHee 6 MecsIeB), Npu OT-
CYTCTBUH OPTaHMYECKUX MPUYMH UX BO3HUKHOBEHUS
[5]. B 3aBucumocTtu ot mpeo6saaioniux CUMITOMOB
BBIIEIAIOT JBa KiauHWuecknx Bapuanta D/, xoro-
pbIe MOTYT COYETAThCs JIPYT € IPYTOM: CHHIPOM OOJIH
B snuractpuu (CBI) u moCTIpaHMalbHbIil AUCTpece-
cunzgpom (IIIIJIC). ¥V mamuentos ¢ CBD ocHOBHBIMI
’Kamo6aMu SBJISIOTCS 6OJIb U YYBCTBO JKKEHUSI B MOJI-
Jgoskeunoit o6macru. Ipu ITIT/IC naruentsr vyaie xa-
JIYIOTCSI Ha YYBCTBO IEPEIOJIHEHUS U B3AYTUS B IIH-
racTpajbHON O6JIACTH U paHHee HACBINEHNE.

OOIIHOCTD HEKOTOPBIX MNATOTEHETUYECKUX MeXa-
HU3MOB CO3/Ia€T OCHOBY [I7II COYETAHUS 3TUX JBYX
3a6oneBannii. C KJIMHUYECKOH TOYKM 3PEHUS COYe-
taHHoe Teuerne D/ u I'OPB 3arpyanser ux mudde-
PEHIUANbHYI0 JUATHOCTUKY, OOYCJIABINBAET HUBKYIO
a(pdeKTUBHOCTD Tepanny BCJIE/CTBHE HEATEKBATHOTO
HA3HAYEHUS JT€KAPCTBEHHBIX CPEICTB.

Hacrora coueranus ['9PB n D/ mmpoko Bapbu-
pyer u moxer gocruratb 70 % [6—11]. BoJbmioii
pasMax B TOKa3aTesJsX W TPYAHOCTH B YCTAHOBJIEHUN
UCTUHHOIl PpACIPOCTPAHEHHOCTH COYETAHHOTO Tede-
HUSA 9TUX 3a60JI€BaHUN OODBICHSAIOTCS TE€M, YTO HEKO-
TOPBIE ABTOPBI OIlEHMBATH 4acToTy couetanusi [OPD
U CUMIITOMOB aucrencuu, a He MDJI, a B OTAETBHBIX
UCCJIEIOBAHUSIX AHAJIN3 IIPOBOJAUJICS TOJBKO Ha OC-
HOBAHWM 3aMOJTHEHUSI COOTBETCTBYIONIIX OMPOCHUKOB
[8]. Curyammst ocJyioKHSIETCS TETepPOTeHHOCTHIO, KO-
Topas Tpucyla o6ouM 3a6oseBaHUAM. CHMIITOMBI
I'9P (racrpossodareanpHbix pedJIOKCOB) BBISBIA-
I0TCS HE TOJbKO y 6oibHBIX ¢ I'9PDB, HO m y manm-
€HTOB C THIEPYYBCTBUTEJBHOCTBIO MUIEBOAA K ped-
mokcy (BOZHMKHOBEHWE WM3KOTH,/ G0N 3a TPYAWHON

B oTBeT Ha ¢usmnonorundeckne ['OP mpu orcyrcrBuUn
MaTOJIOTUYECKON 3JKCIO3UIUN KUCJIOThl B THIIEBOJE
U HOPMAJbHOI SHIOCKONMYECKOH KaprtuHe). Tarkmm
o6pazom, D/I MoxkeT coueTaTbcsi ¢ (DYHKIIMOHATHHBI-
MU PacCTPONCTBAMHU MHUIIEBO/A, CUMIITOMBI KOTOPBIX
Moxoku Ha cuMntoMmbl '9PB. JTto, B cBolo ouepenp,
MIPE/ICTABIISIET ONpe/ieJIeHHbIe CJIOKHOCTH B TIPOBeJie-
Hun auddepeHnmasbHOro Mardo3a 1M Ha3HAYeHUH
apdexTBHON Teparmu.

Takske nMpoTUBOPEYUBLI JlaHHble 0 coueTaHuu D/
¢ pasmmunbiMu  popmamu 'OPB. Ilo muenuio on-
Hux aBropoB, D/l Bcrpevaercss y 74,3 % HalMEHTOB
¢ Hesposusuoil (opmoit TAPB u y 10,5 % ¢ sposus-
HbIM 330(arutom [12]. [lo MHeHWIO ApPyrHUX uCCJe-
nosaresieir, M/l ¢ oAMHAKOBOHN YaCTOTON BCTPEYAETCS
Kak npu HeaposuBHoit 'DPB, tak u npm apo3uBHOII.
Opnako caenyer ormetutb, yto IIIIJIC BbIsiBAISIETCST
y Takux GoJbHBIX B 47,9 % ciydaeB, cuHApPOM 60
B amuractTpun — B 25,0 % W CMeITaHHbII BapmaHT —
B 27,1 % [10].

Knmnnveckue nposiBJaeHUS y MAIUEHTOB € coYeTa-
HUEM 3TUX 3abojieBaHuii 60jiee BbIPAXKEHBI 10 CPaB-
HEHUI0 ¢ OOJBHBIMU C W30JUPOBAHHO MPOTEKAIO-
mumu ['9PB u DJ] [13]. Kpome Toro, coderannas
NATOJIOTUSL dallle CONpOBOXKAaeTcss 6Gojee HUBKIM
KayeCcTBOM JKW3HU, HAPYUIEHUSIMU CHA M BBICOKUM
YPOBHEM JICTIPECCHH.

CorlacHO COBpPEMEHHbBIM TIPE/ICTaBJIEHUSIM T1aTO-
(usnonornyeckoii OCHOBOI pa3BUTHS COYETAHHOTO
teuenus D/ u I'OPB asasgiorcs Hapynienne MOTOpH-
ku BepxHux otaenos sJKKT, runepcexkpenusi consiHoOn
KHUCJIOTBI, BUCIIEPAJIbHAS THIIEPYYBCTBUTETHbHOCTD, JyO-
JleHaTbHAsl 03MHOMDUINS W BOCHAJeHUEe B JBEHA/IA-
TUNIEPCTHON KUIIIKE.

Hapymenne moropuku Bepxuux oraesos /KKT

Motopuka Bepxuux otzaenoB ;KKT perymupyer-
CsI TIOCPEJICTBOM B3aMMOJIEHICTBUS HEPBHBIX U TyMO-
pabHBIX (PAKTOPOB, a IeHTpagbHas 06paboTKAa UM-
MyJIbCOB TPOUCXOJANUT B KOpe TOJIOBHOTO Mosra [14].
Hopwmanbhyio 1mepuctanbTuKy o0O6ecredrBaeT COrJia-
COBaHHOE JleficTBHE BO30OYKAIOIMNUX U TOPMO3SIIIX
(pakTopoB, HapyllleHne PABHOBECUST MEXKIY KOTOPbIMU
MPUBOJNUT K JBUTATEJIbHBIM HAPYIIEHUSIM U U3MEeHEHU-
SIM AQHTPOAYOJEHAIbHON KOOPAMHAIIIH.

BemymuM MeXaHU3MOM BO3HUKHOBEHUS CHMIITO-
MoB D/ B Hacroslee BpeMs SIBJISIOTCS HAPYIIEHUS
MOTODUKH >KeNyJKa W [IBEHAJIIATUIECPCTHON KUIIKH
[15]. K HUM oOTHOCAT: PaccTpOHCTBO aKKOMOJAIUU
xeayaka (crmoco6HOCTH (PYHAATBHOTO OT/EHa JKeTy/I-
Ka pacciabisiThCs 10CT€e ebl), HapylleHue aHTPO-
IyOJIEHAIbHOM KOOPAMHAINY, ocJTabJeHre MOTOPUKA
AHTPAJIBHOTO OTHAENA KEeNy/IKa, CJAeICTBUEM KOTOPbIX
SIBJISIETCSL 3aMeJlJIeHe OTOPOXKHEHWs >Keayaka [14,
16]. ¥V 36—66 % mnammentoB ¢ DJI, corsacHo pe-
3yJbTaTaM 3JeKTporacTporpaduu, BBISBJISIOTCS Ha-
PYUIEHHST MHUOJJIEKTPUYECKOIl AKTUBHOCTU JKETYAKA
(6agm- m taxuractpus), y 40—60 % — wmapymeHns
akxkomopaiuu [17—19].
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B 3zaBucumocTtn ot kjauHuueckoro BapuaHta DO/
MOTYT Pa3anyaTbCcsl BeAyIIHe IaTOTeHETHYECKue
3BEHDbS, CIIOCOOCTBYIONIME BO3HUKHOBEHUIO CHMIITO-
MoB. Hampumep, rumepcekpenusi COJSTHOW KHCJOTBI,
Kak IIpaBUJIO, yallle BbIsBJsAeTcs y nanuerTtoB ¢ CbI
U SBJSETCS TPUYNHOW OOJU B SMUTACTPATBHON 00-
mactu [16]. HapyiieHus MOTOPUKH >KeJqyJKa U JIBe-
HA/ITATATIEPCTHON KWITKH, a TaKXXe BUCIepaJbHas TH-
MEPYYBCTBUTETBHOCTD onpeensior passurue [TTT/IC.
Takum o6pasoM, ot KaumHWYecKoro Bapuanta MD/] 3a-
BUCHUT BbIOOP MEJUKAMEHTO3HOTO JieYeHHsI T1allieHTOB.

[TareHTBI, Y KOTOPBIX OTMEYAETCST HAPYIIIEHHE aKKO-
MOJIAIK, KaK IPaBUJIO, XKATYIOTCS Ha OLIyIeHHe pac-
MUPaHKS B SMUTACTPUH W TyBCTBO PAHHETO HACHIIECHHUS.
YXyziieHue aHTPOAYOAeHAIbHON KOOPAMHAIUK IIPUBO-
JIIT K TOSIBIEHUIO TSDKECTH B 3MHTACTPATBHON 061acTu,
B3[yTHIO JKMBOTA, CPBIFMBAHUSAM, OTPBIKKE BO3yXOM
n uzxore. OcyabieHHas ABUTATeNbHAS (PYHKIUS aH-
TPAJIBbHOTO OT/leNIa XKeJy/IKa, B TOM YUCJie CONPOBOXK/A-
TOTAsICSl TIOBBINIIEHNEM BHYTPIKETYIOUHOTO J[ABIEHMS,
COIPOBOSK/JAETCA y HAIMEHTOB OLIYIIEHUEM IeperioiHe-
HUS U TSDKECTH B SITUTACTPUH, U3KOTOU, perypruTarmei
U OTPBIKKOW BO3/yXoM [14].

I'9PB mnpunsaro cumrtath 3a60jieBaHuEM, KOTOPOE
pa3BUBaeTCsd B pe3yJibTaTe HapyIIeHUH JABUTATENbHOM
¢pyaxkuun Bepxaux otaesos KKT, Begymwnx x mato-
JIOTUYECKUM racTpoasodareasbHbiM pedmokcam [3].
BaxxHas poJib B BO3HUKHOBEHWH Pe(IIOKCOB TPUHAI-
JIEKUT TIPEXOSIIM PACCTAONEHUSIM HIDKHETO IHUIIe-
soanoro cunkrepa (ITPHIIC), Bo BpeMsi KOTOPBIX
BHE IJIOTKA aHTHUPe(JIIOKCHBIH 6apbep MeKIy KeTyl-
KOM U TmmieBofioM ucuesaeT Ha 10—15 cexynx [20].
I[MPHIIC cumnratorcst (pU3NOJIOTUYECKUM MEXAHU3MOM
OTPBIKKU U Y 37I0POBBIX MOTYT GBITh TIPUYMHON 3MH30-
noB TOP B 85 % cayuaes [21]. ¥ nauuenrtoB ¢ TOPB
kommuaectBo IIPHIIC Bospacraer. PedaexrtopHOMy
yuamienuio [IPHIIC mocsme enpr cmoco6CcTBYeT TO-
BBINIEHNE TPAJWeHTa [aBJACHUS MEXKIy KeTyIKOM
U THIEeBOJOM B pe3yJibTaTe IOBBIIIEHUS BHYTpUXKe-
JIyTOYHOTO JaBJIeHUs, 0COGEHHO TIPH 3aMe/[JIEHUU €TO
MOTODHO-3BaKyaTOPHO! (DYHKIIMHU.

Y mamumentos ¢ [IIIJC nHapymenne akkoMojgannu
¢ynganpHOro OTAENTA JKEAYAKAa MOXKET CIOCOGCTBO-
Barb [IPHIIC, xoTOopble MpUBOAST K TacTpoasodare-
anpubiM pedunokcam (TOP) [22, 23]. 910 o6bscHSET
BBICOKYIO uacToTy couetanus @/l u I'OPB.

W3menenne onoposkHEHUS >Kesy/lKa y IallueHTOB
¢ @/, I9Pb u mpu mx coyeraHuu ObLIO M3YYIEHO
S. Gonlachanvit et al. [24]. Bcero B uccienoBanue
OBLITH BKJIIOYEHDI 83 MAIlMeHTa, KOTOPBIM TPOBOIIACD
cruHTUrpadus, Mo3BOMAIIIAS 0XapaKTePU30BaTh MO-
TOPHYIO (DYHKIMIO MPOKCUMAJIBHOTO W UCTAIBLHOTO
otzesoB skeayaka. [losyueHHble pe3yJbTaTbl CDABHU-
BJINCH € TIOKA3aTeJISIMU Y 3J0POBBIX. 3aJlepsKKa OTO0-
POKHEHHUST KeJyKa HaGIoaaaach y 56 % MAlueHToB
c D/, 45 % — ¢ 3PB u 55 % — 1pu cOYeTaHUH ITHX
3a6oseBanuii. [lpuyem mocie mpueMa UMK Y MAIIEH-
ToB ¢ 'DPbB mabmonanach 3amepKKa MpenMyIIeCTBEH-
HO B IIPOKCUMAJIBHOM OT/IeJie JKeJIy/IKa 110 CPaBHEHUIO
¢ 6osbHbIME TOBKO ¢ D/ n ¢ manmentamu ¢ DJ]

n '9PB. ABropamMu Tak:Xe OTMEYEHO, YTO UMEHHO
C HapyIIeHNSIMH MOTOPWKHU B MPOKCHMAJBbHOM OT/eJe
CBA3aHbl TaKHMe CUMIITOMBI, KaK TOIIHOTA, paHHee Ha-
CBINIEHNE, PBOTA, B3[yTHE >KMBOTA U PeTypruTaius.
TakuM o6pa3oM, aHHOe HCCIeJ0BaHNe TT04ePKUBAET
Ba)XHOCTb MOTODHBIX HapyIIEHWH KelTyJKa B BO3HUK-
nosenuu cumnromos M/ u I'OPB.

BI/ICI_[epaJII)HaSI THNEepYyBCTBUTE/IbHOCTD

BucnepasbHasg THUIEPYYBCTBUTEJIBHOCTD — UTPAET
BakHy10 poJb B marorenese D/I. IlosbimenHas 4ys-
CTBUTEJIBHOCTD XKETYJKA K PACTSIKEHUIO U HapyIleHue
06paGOTKN CHTHAJIOB, TOCTYTAONMX W3 BEPXHHUX OT-
neqoB sKKT, B meHTpansbHOll HEPBHOU CHCTeMe 3KC-
mepraMu corJiacuteabHoro coBermanusgs ESNM mo /]
NPU3HAHBI  [IOKA3aHHBIMH ~ TATOMU3UOJOTHYECKUMHU
MexanuszMamu 3abosieBanust [15]. Bucrepanbhas ru-
[IEPYYBCTBUTEIBHOCTD BeTpedaercst y 34—66 % 60Jib-
HBIX ¢ /] n acconunpyercst ¢ BOSHUKHOBEHNEM GOJIH
B 2IUTACTPUU TIOCJE €[bl, OTPBIKKOH M CHUXKEHU-
eM Beca [25]. Ilpu cpaBHeHUU €O 30POBBIMH GOJIb
y 3THX TAIMEHTOB BO3HUKAET NMPHU TOPa3/l0 MEHbIIEeM
TOBBITIIEHUY BHYTPUIKETYJOYHOTO JIABJICHMUS.

Y mammentoB ¢ HOPDB orMmevaercda mnosbinenHast
YYBCTBUTEJBHOCTD K PACTSKEHUIO TTHIIEBOA GATIOHOM,
a TakxKe K coJistHO# kucyore [26, 27]. Buusnue pacrs-
SKEHUSI CTEHOK TUIIEBO/IA HA BO3HUKHOBEHHE CUMITTOMOB
HOPDB npoucxoaut 3a cuer KOCBEHHOM akTuBaiuu 60-
JIEBBIX PEIENTOpoB U Berpeuaercst B 20 % ciyyaes [27].
M. Cicala et al. mokazamnu, uro npu HOPDB y Gosbhbix
JIOCTOBEPHO ~ GOJIbIIIE  MTPOKCUMABHBIX ~KHUCIBIX ped-
JIIOKCOB M 6o0Jiee BBICOKASA YyBCTBUTEIBHOCTb K KPAaTKO-
BpPEMEHHBIM PedIIIOKCaM MO CPABHEHUIO C IPO3UBHBIM
azodarutoMm [26]. IloBbllleHHAA YyBCTBUTETLHOCTD
K KUCJOTe OOYCJIOBJIEHA PACITUPEHHEM MEKKJIETOUHBIX
MPOCTPAHCTB, KOTOPOE TNPOUCXOIUT W3-32 Pa3pyIICHUS
6EJTKOB TLJTOTHBIX KOHTAKTOB TIPU TOMAJIAHUN KUCTOTHI
Ha CJIM3HCTYIO 060J04Ky mmiieBoja [28]. Pesymbratom
9TOTO SIBJISIETCS TIOBBINIEHHUE SIHUTETATBHON TIPOHUIIAE-
MOCTH ¥ TIPOHMKHOBEHHE MOHOB BOJOPOJA W PAa3TNYHBIX
KOMIIOHEHTOB pedIoKTaTta B HOJCAU3UCTBIA CJION IIle-
BOJI4, T7le IPOMCXOJUT CTUMYJISINS HEPBHBIX OKOHYAHMIA,
OTBEYAIOIMX 32 PA3BUTHE KJIMHUYECKHX CUMITTOMOB.

Pous Bocnasienust u 303uH0PUIHH
JIBEHAIIIATUNIEPCTHON KUIIKH B NMaTOTeHe3e
D/l u I'OPb

/lBeHaaTunepCcTHAs KUIIKA UTPAET BAXKHYIO POJIb
B maroreHe3e DJ[, Tak Kak SIBJASETCS PETyJISTOPOM
MOTOPHKH TacTPOAYO/JEHATbHOI 30HBI, BHUCIEPAJID-
HOU TUIEPYyBCTBUTEIBHOCTH U Yepe3 HEPBHBIE, SHIO-
KPUHHBIE MYTH BJUSET HA ONOPOXKHEHNE U AKKOMO-
nanuto kenyaka [29]. Ipumepro y 40 % maiueHTOB
THIIEPYYBCTBUTENbHOCTD JABEHAAATHIIEPCTHOM KUIIKH
([ITTK), BosHMKalOmass B Pe3yJabTaTe Pa3BUTHS BOC-
HajieHus, TPUBOAMT K HAPYIIEHUIO paccaabieHus
dyumganproro orzmena xkeayaka. Ilociemanee, B cBOWO
ovepesb, CIIOCOOCTBYET 3aMEJIEHHIO OIIOPOKHEHMS
xesrynka, kKortopoe MoxxeT npuectun K [TPHIIC, BbI-
3pIBalolUM martosjorunueckuii I'OP [22].
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Bocnanenue koppenupyer ¢ IIOBBIIIEHHEM IIPO-
HUTIAEMOCTH CJIU3UCTOH OGOJOUKH [BEHAIIATUTIEPCT-
HON kKumku y mnarueHToB ¢ DO/, CTPYKTypHBIMU
7 (PYHKIIMOHAJbHBIME HM3MeHeHHsMH HeiipoHos [30].
T. Liebregts et al. mpomemoncrpupoBanu, 4To TSI-
JKeCTb CHUMIITOMOB y marnueHToB ¢ D/ cBsizaHa ¢ TO-
BBIIIEHHBIM BBICBOOOK/EHNEM IUTOKUHOB 1 G0Jiee BbI-
coknM ypoBHeM T-kjieTok B causucToin 060J0YKe
toukol kumku [31]. Y mammentroB ¢ D/ mo cpas-
HEHWIO C KOHTPOJBHOW TPyMMoil HaGII0JaINUCh JOCTO-
BepHO 6osiee Bbicokue ypoBHU TNF-a, IL-1p u IL-10.
Taxum obpaszoM, y H. pylori-neratuBHbIX GOJIBHBIX
¢ @/] kmo4eBbIM (PaKTOPOM PA3BUTUSA KIMHUYECKUX
TMPOSIBJIEHUN MOKeT OBITh aKTUBAIUS KJIETOYHOTO
UMMYHHUTETa C YyBeJIM4YeHHeM KoJudecTBa T-KieTok
B CJAMBUCTON 0060J0YKEe TOHKOH KUIIKH, KOTOpPbIE MPH-
BJIEKAIOT 203MHO(UIBI U Ty4YHbIE KJIETKH B Y4YaCTKH
BocTIaJieHUsI. BBICBOGOK/IEHIE TPOBOCIATUTETHHBIX
MeINaTOpPOB IIpU JErpaHyJ/sAluN 3TUX KJETOK IIPUBO-
IUT K AUCHYHKIINU SMUTENNATBbHOTO 6apbepa W W3-
MeHeHUI0 (DYHKIMM HEPBHBIX OKOHYAHUI B BEPXHUX
ormenax JKKT [32].

I[Ipu TOPB Takske paccMmarpuBaercss IUTOKIH-
OMOCPEIOBAHHBI MEXAaHU3M PAa3BUTHS W TPOTPECCUPO-
Banus 3a6oseBanus. Llutokunbt y nanuenTos ¢ [OPH
MOTYT TIPEIONIPENeNIITh €e TeueHWe B 3aBUCHMOCTH
oT akTuBHOCTH (IIPOTHBO- WM TPOBOCHAIUTEIbHOI).
B uccnemosanun K.B. Dunbar et al. 6bu1o o6napy-
JKEHO yBeJIMYeHHEe KOJUYeCTBA MHTPA3IMUTETNAIbHBIX
T-kneTok B THUINEBOJE TIOCJAE TPEKPANeHus TprueMa
UHrUGUTOPOB NIpoToHHOI oMbl (MITIT) y nanueHToB
¢ peduriokc-azodarurom [33]. Ha cerogasmnuii neHb
UMeIOTCS IaHHbIe, CBU/ETeIbCTBYIONINE O TOM, YTO CO-
otBeTcTByIomuii perornn Makpodaros (M1 wmm M2)
JleTepMIHUPYeT HapylleHne IMMYHHOTO OTBeTa B BU/e
muc6ananca Mexay rymopaabbiM (Th2) m Kaetou-
ubiM (Th1) 3BeHbsiMu uMMyHHTeTa. Takum 06paszoM,
CYUTAETCS, YTO MPHU PA3BUTUU HPO3UBHOTO 230(armura
akTuBupyercss Th1-MMMYHHBII OTBeT, a TPU THIIEBO-
ne Bappera — Th2 [34, 35]. Makpodaru takske mpo-
AyLUPYIOT aKTUBHbIE (POPMBI KHCJIOPO/IA, TPAHCKPHUII-
monnbie dakropbl (NF-xB, TGF-B), docdommnuip,
OTIpe/IesISIoNIe MMMYHHBIH oOTBeT opranuzma [36].
UccnenoBarme deHotnma MakpodaroB KpoBu y 60JTb-
Hbix ['OPB BoigBuio mpeobsajjanne MOBEPXHOCTHBIX
M1-makpodaroB, KOTOpbIe XapaKTEePHBI [T MPOBOC-
najuresbrHoro Th1-ummynnoro orsera [37].

Csa3p mexxay @/ u I'9Pb nmocpenctBoM 1uTokuH-
OIIOCPEIOBAHHBIX peakiuil TpedyeT AajbHeiero usy-
YeHNd, TaK KaK MOJKET CTaTb B JaJIbHEHIIEM HOBON
MUILIEHDIO JJId JieYeHHs MAlMeHTOB ¢ COYeTaHHBbIM Te-
YeHWEM 39TUX 3a00JeBaHW. A TOJaBJIEeHUE BOCIAJe-
Hua B [AIIK nosBosnT yiaydmmuTb HapylleHHe aKKOMO-
Jnarmy (GYHIATBHOTO OT/AEJIA JKeTyIKa W YMEHBITUTD
narosorndeckuii I'OP [38].

dosunobmius [AIK npu D/, koTopas He cBg3aHa
¢ undexriueit H. pylori niu sosunodunneii muiie-
BO/Ia, ObLIa TPOJIEMOHCTPUPOBAHA B Psijie MCCIeI0Ba-
Huii [39—42]. IloBblienne KommuyecTBa 303UHOMUIOB
B /IIIK Gonee xapakrepuo mist nmanuentoB c¢ ITITC

¢ ’kajo0aMU Ha 4yBCTBO PaHHETO HACBIIIEHUS U BCTpe-
qaercst B 47 % ciayuae [43]. Taxke sosuHODMIMS
B JIIIK 6bL1a BbisiBIeHa Tipu octuHdekimonnoit M /]
n 'y nereti ¢ M/l [44—46]. CoriacHo uCCIEOBAHUIO
M.M. Walker et al., ¢ auarnoszom @/ 6bL10 CBsA3a-
HO TIOBBINIIEHNE KOJIUYECTBA 203WHO(DUIOB B CPEHEM
110 49 B mosie 3penust npu GoJibiioM yBemaumueHuu [40].
DakTopbl, COCOOCTBYIONINE PA3BUTHIO 303UHOPUITIN
JIIK, mo koHna He ycraHoBjeHbl. He uckirouaercst
BO3MOJKHASI POJIb TIOBBIIEHHON MPOHUIAEMOCTU CJIU-
suctoit o6osoukn /11K, Hapyienue perymisiiuu Tyd-
HBIX KJIETOK, KypeHus [47].

PoJb KHCJIOTHO-NIENITHYECKOTO (paKTopa
B Pa3BUTHH racTpodsodareabHoii pedroKcHoi
6osie3uu U (PYHKIMOHAIBHON AUCTIENCUH

I'SPD orHOCHTCSI K KHCJIOTO3aBHCHMbBIM 3a00JIeBa-
HUSM, TP KOTOPBIX OCHOBHBIM MOBPEXIAIONMM (PaK-
TOPOM, BBI3bIBAIOIINM KJUHUYECKUE CHMIITOMBI, SIBJISI-
ercs congHag kucaora [3]. IloMuMo COISTHON KUCIOTHI
B pediokTaTe MOXKET TPUCYTCTBOBATH JYO/E€HATbHOE
COJlep;KUMOe, BKJIIOUalollee B ce6s1 MaHKpeaTHyecKue
(epMeHTbI U KOMIOHEHTBI e un (GKeJUHbIe KHUCJIOTHI,
JIM30JIEMUTHH U TPUICUH). JInmb y 10,3 % GombHBIX
BBISBJISIETCST sKeuHbIil pedutioke, y 39,7 % orMeua-
€TCs KHUCJDIH C XKeTYHBIM KOMIIOHEHTOB, U y HpPeos-
Jgagamoomero Gouabmmuncrsa (50 %) — xucabii [48].
Jlokazano, 4To K MOBBINIEHUIO prcKa pa3sutus [OPBH
MIPUBO/JIUT 3HAYUTEJIHHOE YBEJIMUEHHUE CEKPEIUN COJIs-
HOI KUCJIOTBI.

KosmvyectBo pedJiokcoB, a Takke MPOJOJIKNATETh-
HOCTD 3KCIO3UITNHU KICJIOTBI B MUIIEBO/IE KOPPEIUPYIOT
CO CTENeHbIO TOBPEKAEHUS CIAU3UCTON OGOJIOUKU ITH-
mesoja. ITo nanabiM cyTounoit pH-uMnegancomeTpun
KoJinyecTBO BpeMenu ¢ pH < 4 B nuieBoie B TeueHne
CYTOK JIOJDKHO GbITh MeHee 4 %.

Pomp xucimorer B marorenese D/ mpeskae Bcero
onpenensiercs amuauduranuein /IIK, koropas mnpu-
BOJUT K WHTHOMPOBAHUIO paccjabeHuss JKeJyIKa
BO BpeMs e/Ibl, 3aMeJIJIEHUIO €T0 OMOPOKHEHUS U yBe-
JINYEHUTIO YYBCTBUTEJNBHOCTH JKEJIY/IKA K PACTIKEHUIO.
B paae pa6Gor mnpojeMOHCTpUPOBAHA MOBBIINIEHHAS
skcro3ulus cousHoil xkucnorsl B AIIK y nmanuentos
¢ @O/I, HecMOTpsl Ha HOPMAJIbHBIN YPOBEHb CEKpelnn
COJISTHOI KUCJIOTHI B skeaynke [49, 50].

Ycranosneno, uyro y nanueHtoB ¢ M/ ¢ ysean-
YeHHOH 3Kcroaunuein coysgHoir kucaotel B JIIIK or-
MeuaioTcst 6oJiee BbIPaXKEHHbIE CUMIITOMbI JIUCIIETICUHT
10 CPaBHEHUIO ¢ OOJIbHBIMU C HOPMAJIbHOW 9KCHO3MU-
nueit [51—53]. [lpuuem anmaudukanus [AIK npu-
BOJUT K BO3HMKHOBEHUIO XaJoO NPEUMyIIeCTBEHHO
y 6oabHBIX D/, a HE 3/J0POBBIX.

Y nanuentoB ¢ CBD BbIcOKas cekpemnus COJISTHOU
KHUCJIOTBI, HAPSAY € MOBBIINIEHHONH YyBCTBUTEIBHOCTHIO
CJTM3UCTBIX O0OJIOUEK JKENyJKa W JIBEHAIATHIIEPCT-
HOH KHUIIKH, CIOCOOCTBYIOT BO3HUKHOBEHMIO O00J1
U JKKEHUs B ammracTpasbHoil obmactu [16]. Omnako
MaTOTeHETHYeCKass POJib YyBCTBUTEJIBHOCTU >KeJTy/IKa
K KHCJIOTEe /10 KOHIa He ycTaHoBaeHa. C ofHON cTOpPO-
HBI, Y HEKOTOPbIX nareHToB ¢ D/l npu HazHaueHUU
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AHTUCEKPETOPHOW Tepanuu OTMEYeHO YMeHbIeHHe
BBIpaKeHHOCTH Kayno6. C Apyroil, y OOJBIIHHCTBA
60JibHBIX ¢ D/] yPOBEHDb CEKPEINU COJISTHON KUCJIOTHI
B JKeJTyJKe B TpefieJaX HOPMBI.

Y.L. Xiao et al. ucciaemoBanu maTosOrnYeCcKuil
kucsptit [OP y marmmentos ¢ M/ ¢ mpeobragatomumu
cuMnToMaMu GOJIM, SKJKEHHS B SIUTACTPATIbHON 06-
JIACTH, IYBCTBOM PAHHETO HACBHINIEHWS U OIIyIIeHueM
neperoHeHus nocyie el [54]. PacnpocrpaneHHocThb
peduiokca cpean pecriorneHToB ¢ D/ cocraBmia
31,7 %. Hpu srtom y Gosnpubix ¢ IIIJC marosoru-
yeckuit Kucsbiii 9P Bcrpevancs B 36,6 % ciaydaes,
a y IAIUeHTOB C CHHAPOMOM OoJieil B 3MMracTpUu
(CB3) — B 28,7 %. J. Tack et al. taxxe mpoge-
MOHCTPUPOBAJIN  yBeJIMYeHHE IIPOLEHTa BpeMeHH
¢ pH < 4 6onee 5 % B mummesoze y nanuertos ¢ /I,
OTMETHB, YTO JaHHbIE U3MeHeHUusl 60Jiee XapaKTepHbI
na g ¢ CB3 [55].

Juarnoctika GYHKINOHAIBHON AUCIENICHI
u racTpoasodareayabnoii pedaroKkcHoil 60ae3HH

DyHKIMOHATbHASA [IUCTIETICUST SIBJSETCS  JIMArHO-
30M WCKJIOYEHHS, TaK KaK [HUCIENCHYecKre CUMIITO-
MBI MOTYT BCTPEYATHCS MTPU PAINYHBIX OPraHTYECKUX
3a6oseBanusix. COrJIacHO OJHOMY W3 TIOJIOXKEHWIt
EBporieiickoro o61ecTBa HEHPOTACTPOIHTEPOJIOTUN
u Motopuku no M/I, MOKHO TTPOBOJIUTH JieueHHe Tia-
IIUEHTOB C Jucierncueil 6e3 BbIMOJIHEHUST 330¢arora-
crpoayozerockonuu (ITIC) mpu OTCYTCTBUM «CHMII-
ToMOB TpeBoru» [15]. OpHaKo Takoii MOJAX0/l YpeBar
JINATHOCTUYECKUMU OIMUOKAMM, TaK KaK JasKe y JIUI
MOJIOJIOTO BO3pacTa Pak >Keay/lKa MOKeT NPOTeKaThb
6e3 «CHMOTOMOB TPEBOTMY», KOTOPBIE TIOSIBJISIIOTCS
Ha MO3QHUX cragusax 3aboseBanud [56]. B kiamnumue-
CKUX pekoMeHJanugax Poccuiickoil racTpoaHTepoJIOTH-
YeCcKOH accolMallii 10 AUarHocTuke u JjedeHnio /]
npoBegenne DI/IC mammenTaM ¢ CUMITOMAMU JTACIIEIT-
cHH aBJsgercs: o6sa3aTesbHbIM [16].

O6cnenoBanue TAIMEHTOB ¢ cuMmnrtoMamu ['9PbH
JIOJKHO BKJIouath B cebsa mposegerne DIJIC (npu ne-
06X0IMMOCTH ¢ GUOTICHEN ), KOTOpast MO3BOJISIET OLIEHUTh
CTelleHb BBIPAXKEHHOCTH W3MEHEeHUil Cau3ucToil  060-
JIOUKHM TIUINEBO/A, 24-dacoByio pH-ummnenancomerpuio,
a B HEKOTOPBIX CJIYYasgX — MaHOMETPHIO THIIEBOA BbI-
cokoro paspermienus [3].

Cyrounast pH-umnenancomerpust 1mo3BoJisIeT IIPO-
BecTu JuddepeHInalbHblil AMarHo3 Mexay (QyHK-
IIMOHAJIbHOW  M3KOTOH,  TUIEPUYBCTBUTEIbHOCTHIO
numieBoja Kk peduiokcy 1 HOPB nim nckmounTs nx
coueranue npu noareep:xaentoin TOPBH. Tlpu HOPbH
y TAIMEHTOB C HOPMAJIbHON 3HOCKONMNYECKON KapTh-
HOIi TIMIIEBO/IA OTMEYAETCs YBeJIMUeHIe TPOIIeHTa Bpe-
Mmenu ¢ pH < 4 6osee 4,5. [lnst muig ¢ GyHKIIMOHATBHO
U3KOTOI XapaKTepHbl HOPMAaJbHbIE MOKA3aTeNN 3KC-
nosunuK Kucaotol B umesoze (pH < 4 — wmenee 4,0)
M OTCYTCTBHE CBSI3M MEXIY BO3HMUKHOBEHHEM CHMIITO-
MoB U anusogamu [IP. Tlpu runepuyBCcTBUTETLHOCTH
nuieBoja K peduiokcy npu pH-ummenancomerpun
OTMEYAIOTCSI ~ HOPMAaJIbHBbIE  TIOKA3aTeJqn  9KCIO-
BUIMM KHUCJAOTHI B ImieBoge (IPOLEHT BpeMeHn

¢ pH < 4 — Menee 4) u HaauuueM CBSI3H MEXKY
CUMIITOMaMH U 3MH307aMu ¢usnogorndeckux I'OP.

IToaxo/pl K TEpANHU NAIHEHTOB
¢ coveranueM (pyHKIIMOHAJBHOI AUCTIENICHH
U racTpoasodareabHoil pedokcHoli 60ae3HHn

Coueranne @/ u I'OPB y nanuenra npejacrasisier
CJIOKHOCTU B BbIOOpe 3((EKTUBHON JIeKAPCTBEHHON
tepanuu. Tepanuio GOJTHHBIX C COUETAHHBIM TEUECHUEM
9TuX 3a00JIeBaHUN CJIEAyeT HAYMHATH C OOIIUX MEPO-
MPUSATHIA, BKJIIOYAIOINX B ceOs1 HOpMaIU3aiuio obpa-
3a JKM3HU U TUTAHUS.

Ha ceropusiimHuil ieHb OCHOBHBIMU TIpeNiapaTaMu
JUTSL JledeHsT 9TuX 3a00JieBaHUI ABISIOTCS MHTUOUTO-
PBI TPOTOHHOU TIOMIIBI ¥ TPOKWHETHKHU [3, 16].

UIIIT  npopeMoHcTpupoBain  cBolO 3 deKTUB-
Hocth 1ipu Jieyenun /I, rimaBubiM o6pasom 1pu CbHI.
KokpeitHoBckuit Meraananms, BrjaoumBmmii 18 pan-
JIOMU3VPOBAHHBIX ~ KOHTPOJHUPYEMBIX  HCCJIEIOBAHMIA
(6172 manumenta), mokasan, uro WIIII mocroBepHo syd-
nre yMeHbmaoT obmme cumntoMbl MJ] 1o cpaBHEHHIO
¢ mwiae6o [57]. B HemaBHeM Meraananuse 38 uccieno-
BaHWIA TakKe ObLIO TIOKA3aHO, 4TO 3(PEKTUBHOCTD MPO-
KMHETUKOB /IOCTOBEPHO NpeBbINIAIa 1aie6o B Kymupo-
Bauuu cumiromoB /] (ornomenue mancos — 0,81;
95%-nbrii noBeputesbhbiii untepsat (95% JAN): 0,74—
0,89) [58]. TIpu stom HauGoubinas 3PPEKTHBHOCTD
NTIIT nabmonanach y MalueHToB ¢ u36bITOYHON Maccoit
tesa, couetanuu D/ u TIPB [59].

Y nammenTos ¢ ['9PB UIIII Ha ceroguanumnii 1eHb
SBJSIIOTCSL TIPenapaTaMu BbIOOpa KakK TIPU HEIPO3UB-
HOW, TaK W TP 3PO3UBHON (dopme 3aboneBanus [3].
WNITIIT no3BoJistioT ToiepskuBaTh 6osee 18 yacoB ypo-
BeHb pH > 4 B Keyy/iKe, 4TO CIIOCOOCTBYET 32 KUBJIE-
Hulo aposuit B nuiieoje [60]. Kpome Ttoro, 3a cuer
CHWKEHHS MPOJYKIINU COJISTHON KUCJIOTBI TPOUCXOUT
kymupoBanne cumnromoB ['OPB. Ilo pesyabratam
KPYIIHBIX CHCTEMATHYECKUX 0630POB U METAAHAIN3O0B
WIIII mpusHaHb! caMbIMU 3(p(HEKTUBHBIME ITperapara-
mu B tepanuu ['IPB.

Baxknas poJib ABUTATENTBHBIX HAPYIIEHUH B MaTo-
rerHede D/ cay:KUT OCHOBaHUEM [IJIsT HAa3HAYEHUS TIpe-
MapaToB, BIMSIONINX HA MOTOPUKY — IPOKUHETHKOB.
KokpeitHoBckMiT MeTaaHain3, BKJIIOYABIIUN B ceOs
24 uccaepoBanug (13 178 maumentos ¢ DJI), noxa-
3a, 4to 3(h(HEKTUBHOCTh TTPOKUHETUKOB 3HAYMTEJIb-
Ho TpesbimaeT maane6o (57 u 47 % COOTBETCTBEHHO)
[61]. HenaBuuii Metaananuns 38 ucceoBaHmil mpojie-
MOHCTpPUPOBaJ KynupoBanue cumnromoB M/ mpu Ha-
3HAUEHWH TIPENaparoB JaHHo# Tpymnbl (OTHOUIEHHE
mancoB — 0,81; 95% /IU: 0,74—0,89) [58].

I[Ipu TOPB npumeHenwe TPOKUHETHKOB TaKKe
natorenernyeckn ob6ocuosarno [3]. CoriacHo nMelo-
HMcs JIaHHbIM 3(PPEKTUBHOCTD TTPOKUHETUKOB 00-
yCJIOBJIEHA CTUMYJIAIMEN [BUTATeJbHON (PyHKIMN
JKeJTy[lKa, B pe3yJibTaTe 4ero yMeHbINaeTcs KoJnmde-
cro ITPHIIC, ymyuniaercs nuieBOJHBI KJIUPEHC,
BOCCTAHABJMBAETCA HOPMasibHOE (DU3MOJIOTHYECKOE
cocTostHME TuieBoja. Meraananus 14 uccienoBanuit
[IPOIEMOHCTPUPOBAJ (0Jiee BHIPASKEHHOE YMeHbIIeH e
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cumntoMoB [OPDB mnpu gobaBieHur TPOKMHETHKA
Kk UIII no cpasHenuio ¢ Monotepanmeir UIIIT (ot-
Homenue mancos — 1,185; 95% AM: 1,042—1,348;
p = 0,010) [62]. Kpome Toro, Takasi KOMOUHUPOBaH-
Hag Tepanus okadbiBaeTcs 3((EeKTUBHON y MAIMeHTOB
¢ pedpakrepHbIM TeueHUEM 3a6oseBanus. OTMeUYeHOo,
yT0 1ipu couetanuu [IPH u D] npoKnHETHKHN OKa3bI-
BafoT HambosbInit addexr [13].

Y naumenros ¢ PO/l HeoOXOAUMO HCK/IIOUEHNE WH-
deximu H. pylori [63]. IlpoBeaenue apajnKaiiioHHONR
Tepanuy ¢ IOCAeAYIONMM CTORKAM HCYe3HOBEHHEM >Ka-
JI06 y GOJILHBIX ¢ XPOHUYECKUM TACTPUTOM C CHMIITOMA-
MU JIMCIIEIICUH TO03BOJISIET UCKJIOUUTh 3THX IIAllMeHTOB
u3 rpymmel D/I. [Ipu coxpanernn xamo6 mocae aHTuxe-
JmkoGakTepHoro Jederusi H. pylori-undunupoBaHubie
JIMIA paccMaTpuBaioTes: Kak nareHTs ¢ D] [64, 65].

A dexkTHBHOCTD aKOTHAMH/IA B TE€PAHN
(byHKIMOHAIBHOI AMCTIENICHH M TACTPOI-
3ogareaabHoil pedaOKCcHO 601e3HN

B 2023 1. B Poccuiickoit Deneparnum 3aperu-
CTPUPOBAH  aKOTHAMUJ, SIBJSIONIUICS  AHTATOHU-
CTOM MYCKapWHOBBIX AlleTUJIXOJHMHOBBIX PEIENTOPOB
(M-penenrropoB) Tima 1 u 2, a TakKe HHIIOUTOPOM
anernxoymuactepasbl (AX9). 3a cuer MHrHGHpoBa-
Hust aktuBHocTu AXD u M1- u M2-X0oMHOpEIenTopoB
MNPOUCXOJUT YCUJIEHNE WHIYIIMPOBAHHOTO AleTHIXOJIH-
HOM COKpAIIEHUS] W TOJBIDKHOCTH AHTPATIBHOTO OT/Ie-
Ja u Tena kemrynka [66]. B pesymbrare yBesmumBaet-
Cs1 TOCTIIPAHANAIBHAS MOTOPHKA AHTPAJIBHOTO OT/IENA,
HOPMAJIU3yeTcsl  aKKOMoJAIMs  (DYHIATBHOTO — OT/esia
U YCKOPSIETCST 3aMe/[JIEHHOe OMIOPOKHEHUE JKETy KA.

Takske Ba)KHO OTMETHTH CIIOCOOHOCTH aKOTHAMUIA
MOBBIIATL yPOBEHb TpeJMHA B TiasMe Kposu [67].
CorJlacHO COBPEMEHHBIM  TIPEJICTABJIECHUSAM  OJHUM
n3 MexaHu3MoB passutust MJl sBisieTcst HapylieHue
CMHTE3a anuaupoBaHHoro rpeinna (akruBHas opma
Mosiekyibl) [68, 69]. ¥V Goabubix ¢ IIIIJIC u HOPB
OTMEUYEHO 3HAYNTETHHOE CHUKEHWE YPOBHS JAHHOTO
HENTH/HOr0 TOPMOHA IO CPABHEHUIO CO 30POBBIME
n ¢ marmentamu ¢ CB3 [69].

Y nanmenrtos ¢ AD/] akornamuz B 103e 300 Mr B cyT-
KH YMEHBINAET BBIPAYKEHHOCTh CUMIITOMOB 3a00JICBAHUSI:
cyMMapHblii otHocutesbHbii puck (OP) cocrasma 1,29
(95% U: 1,19—1,40; p < 0,00001; I? = 15 %) 1o cpas-
Henuto ¢ mane6o [70]. Y nammenros ¢ IIIIJC cymmap-
HBbIIl OTHOCUTENbHBI PUCK [T OGIIETO YMEHBIIEHUS
BBIPAKEHHOCTH CHMITOMOB coctaBun 1,29 (95% JIU:
1,09—1,53; p = 0,003; I> = 0 %), a s CBI — 0,92
(95% AU: 0,76—1,11; p = 0,39; I* = 0 %).

[lokazarenpaas 6a3za a3pPEeKTUBHOCTH aKOTHAMU/IA
npu D/l npoposKaeT yBeIMUUBATHCS M HACUUTHIBA-
et 6osiee 10 uccaenosannii [66, 71—80]. MmMeromnnecs
JAaHHbIE [EeMOHCTPHPYIOT HE TOJBKO 3HAYUTETbHOE
yMeHbIIIeHne BbIpaskeHHoCTH cuMntoMoB /] nipu mipu-
eMe TAHHOTO MPOKMHETHKA, HO U YJIydYIlleHne KauecTBa
JKU3HH W Tpyaocmoco6HocTH mainuentoB npu CB3I
u [IIJC. Akoruamuj o6Jagaer XOporuM npoduieM
6esomnacHoctu [77]. A ero mpuem B TeueHHE OIHOTO
rO/la aCCOIMUPOBAH CO CHIDKEHUEM DEIHIUBIPOBAHUS

D/ [75]. IIpu spaguKaiuOHHOIl Tepari aKOTHAMMU/T
yMenbIraer cuMntoMbl DJ[, HO He OKa3bIBAeT BIMSI-
Hust Ha oonapy:kenue H. pylori [79].

Kom6unnpoBannas Tepanust akotuamuaom u UIIIT
TaK)Ke JeMOHCTPUPYET BBICOKYIO KJIMHHYECKYIO 3¢-
dexruBHOCTL. /loGaByieHNEe MAaHHOTO TPOKWHETHKA
K 330oMenpazony B go3e 300 Mr B CyTKM TalueHTaM,
y xotopbix MoHOTepanusa UIIII 6bu1a HeaddexTnBHAa,
IPUBOJAWIO K YMEHBIIEHUIO BbIPAKEHHOCTH CHMIITO-
mos IIIT/IC u CB3 [81].

B nacrosiiee BpeMsl akOTHaMUJl B KauecTBe IIPOKU-
HETHKA JIJis JIeueHus manueHToB ¢ M/ BKIOYeH B KJIH-
HUYeCKUEe peKoMeHjaluu bpuranckoro m fmnonckoro
0O6IIeCTB TacTPOIHTEPOJIOTroB [52, 82].

IdddexTuBHOCTh aKOTHaMK/IA Y TTarueHToB ¢ [OPH
npoaemonctpupoBana H. Yamashita et al. [83]. 9to
PaHIOMU3NPOBAHHOE [[BOIHOE CJemnoe Iuiane60-KoH-
TPOJUPYyEMOE HCCTIEJOBAHUE TOKA3aJI0 YMEHbBIICHIE
BbIpaskeHHOCTH cuMnToMoB I'OPDB y manuenTos, kKoTo-
pble PUHUMAIN JAHHBIH TTPOKUHETUK B KOMOUHAIIH
¢ UIIII. Yepes aBe Hegenn 28,6 % NaIMeHTOB, IOJY-
yajomux WIII u akoruamupy B gose 300 Mr B cyTKH,
OTMETUJIM yMEHbIIEHUE TSXKECTH CHUMITOMOB IIO CpaB-
wenuio ¢ 14,3 % wccaenyeMpix u3 TPYIIIBI MOHOTEPA-
muu UIIII. Cpeau Gonbubix ¢ HOPD mannbie mokasa-
Tesm coctasuad 29,6 n 7,1 % COOTBETCTBEHHO.

B pa6ore K. Muta et al. 6p1710 TOKa3aHO CHUKEHME
BBIPAKEHHOCTU CIMIITOMOB, CBSI3aHHBIX C PeIIOKCOM
u @/, y 60NbHBIX C ABUTATEIbHBIMU HAPYIIEHUSIME
nuiieBoga [78]. Kpome Toro, uccienoBatesin BbIsSBU-
JI, YTO aKOTHAMUJ CIIocOOEH HOPMAIU30BaTh paccya-
6menne HIIC y mamnmeHTOB ¢ HapylleHHeM MPOXO/U-
MOCTH ITHIIEBOHO-KEIYZ0UYHOTO Iepexo/ia, He BIHA
P 3TOM HAa HOPMAJBHYIO MOTOPUKY HHIIEBO/IA.

B eme oxHOM ABOITHOM cJelioM ILaie60-KOHTPO-
JUpyeMoM uccjaefioBaHun narmentoB ¢ M/, kamyro-
muxcst Ha pedpakrepuyo Kk tepanuu MIII usxory,
KoTopast ObLia O0yCJIOBJIE€HA HEIPO3UBHON (HOpMOii
I'OPB, BkioyeHwe B cXeMy JiedeHUSI aKOTHAMU/A
MPUBEJIO K CHIKEHUIO BBIPAKEHHOCTH U3XKOTH W YyB-
CTBA TEPETIOIHEHUST B ATUTACTPaIbHON obsactu [84].

IpderTuBHOCTD  KOMOMHUPOBAHHOTO  IpHEMa
UIIIl u akoTmamMuja y NallMEeHTOB C COYETaHHEM
I'9Pb u d/I, cumnromamu, pedpakTepHbBIMUA K MOHO-
Tepanuu pabenpasosioM, Oblla IIPOJEeMOHCTPHUPOBAHA
T. Takeuchi et al. [85]. ABropsl oT™MeTH/IH, YTO J0-
6aBJjieHHe [TaHHOTO MTPOKMHETUKA SIBJISETCS albTepHa-
TuBOi yasoennoii gose WIIII.

3akaoueHue

Boicokas uacrora coueraHusi (PyHKIIMOHAJbHON
Jucnerncu  u - ractpoasodareanbHoil  pedJIIOKCHON
60JIE3HN  SIBJSIETCS AKTYaJIbHOW TPO6JEMONl B KJuU-
HuYeckoil mpaxTtuke. CoueraHHOe TevyeHHe ITHX 3a-
6oJieBaHMII Yy TAlMEHTa 3aTPy/HSET [POBEJeHIE
nuddepeHImalbHOTO  MarHo3a, TPUBOJUT K  He-
aJIeKBATHOMY HA3HAYEHWIO JIEKAPCTBEHHBIX Mpernapa-
TOB U o6ycJjaBiuBaer HU3KYIO 3] deKTuBHOCTL Tepa-
muu. Ha ceropHsmuuii JeHb TpernapaTamMu BbIOOpa
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ABJIAIOTCA I/IHI‘I/I61/ITOpI)I HpOTOHHOfI TIOMIIbI 1 MPOKWHE-
TUKHW, TIPAUMEHEHNE KOTOPbBIX ITaTOT€HETUYECKN 060CHO-
BaHO. COBpeMeHHbIM IIPOKUHETUYECKUM IIpEeraparoMm,
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Functional Dyspepsia and Gastroesophageal
Reflux Disease: From Pathogenesis
to Current Treatment Strategies

Alexander S. Trukhmanov, Diana E. Rumyantseva*

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

Aim: to present a modern view on the combination of functional dyspepsia (FD) and gastroesophageal reflux disease
(GERD) and to evaluate the effectiveness of acotiamide in patients with FD and GERD.

Key points. The high frequency of the combination of FD and GERD is caused by common pathogenetic mecha-
nisms and presents an urgent problem in clinical practice. The concurrent occurrence of these diseases alters the
clinical picture, complicates differential diagnostics, and leads to inadequate prescription of drugs. Medical treat-
ment for patients with FD and GERD includes the use of proton pump inhibitors (PPIs) and prokinetics. Currently, aco-
tiamide is recognized as an effective drug that affects the motility of the upper gastrointestinal tract. Acotiamide is an
antagonist of muscarinic M1 and M2 receptors and a reversible inhibitor of acetylcholinesterase. The clinical efficacy
of this drug has been demonstrated not only in patients with FD but also in those with a combination of FD and GERD.
Conclusion. Administration of acotiamide is pathogenetically justified in patients with the combination of GERD and FD.
Keywords: functional dyspepsia, gastroesophageal reflux disease, prokinetics, acotiamide
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dyHkuMoHanbHaga gucnencus u ractpoasodareanbHasa pedniokcHas 60s1e3Hb:
OT NaToreHe3a K COBpeMeHHbIM BO3MOXHOCTAM Tepanum

A.C. TpyxmaHos, [.E. PymsaHueBa*
®raQy BO «[lepBbiii MOCKOBCKWIA roCyAapCTBEHHbIA MeauLIMHCKuiA yHuBepcuteT uM. .M. CedeHoBa» MuHucTepcTBa
3apaBooxpaHeHusi Poccuiickoii @enepaummn (CedeHoBCkuii YuuBepcuteT), MockBa, Poccuiickas denepaims

Llenb 0630pa: NpeacTaBUTb COBPEMEHHbIN B3rNs Ha NpobsieMy codeTaHus GyHKLMoHanbHon aucnencum (PL)
1 ractpoasodareanbHon pedntokcHon 6onesnun (FMAPB) n oueHNTb 9PPEKTUBHOCTL NPUMEHEHUS akoTuammaa
y naumeHToB ¢ ®1 v NIPB6.

OcHoBHbIe NonoxeHus. Boicokas yactoTta codetaHms @1 n NOPE obycnosneHa 06LLHOCTbIO NAaTOreHETUYECKNX
MEXaHU3MOB U SBNSIETCS akTyaslbHOM NpoBnemMoi B KIMHMYECKON npakTuke. CoYeTaHHOE TeYEHME STUX [ABYX 3a-
60neBaHN N3MEHSIET KIIMHNYECKYIO KAPTUHY, YCIIOXHAET AnddEPEHLMANBHYIO ANArHOCTMKY U BEAET K HeaaeksaT-
HOMY Ha3HaYeHMIO NIeKaPCTBEHHbIX NpenapaToB. MeankameHTo3Hoe fiedeHne nauyeHTos ¢ @11 u NAPE BknoyaeT
NpYMeHeHNe MHIMOUTOPOB MPOTOHHOW NOMIMbI N MPOKVMHETUKOB. B HacToswee Bpems 3ddeKTVUBHBLIM NpenapaToMm,
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Introduction

Functional dyspepsia (FD) and gastroesopha-
geal reflux disease (GERD) are common gastroin-
testinal (GI) diseases. Epidemiologic studies indi-
cate that dyspepsia symptoms occur in 20 % of the
global population [1], with the prevalence of FD
being 8.4 % [2]. The global prevalence of GERD
ranges from 8.8 to 33.1 % (average — 13.3 %),
while in the Russian Federation it ranges from
11.3 to 23.6 % [3, 4]. GERD is a chronic re-
current disease caused by regular reflux of gas-
tric and sometimes duodenal contents into the
esophagus due to motor-evacuation disorders
of the gastroesophageal organs [3]. Currently,
non-erosive reflux disease (NERD), which oc-
curs in 70 % of cases, and erosive reflux esopha-
gitis are distinguished.

According to the Rome IV criteria, FD is
defined as a complex of symptoms (feeling of
fullness and bloating in the pancreatic region,
early satiety, pain, and burning in the epigas-
tric region) observed in a patient during the last
three months, with a total duration of at least
six months, in the absence of organic causes [5].
Depending on the predominant symptoms, there
are two clinical variants of FD that can be com-
bined: epigastric pain syndrome (EPS) and post-
prandial distress syndrome (PDS). In patients
with EPS, the main complaints are pain and a
burning sensation in the epigastric region. In
PDS, patients more often complain of a feeling
of fullness and bloating in the epigastric region
and early satiety.

Certain common pathogenetic mechanisms
form the basis for the combination of these two
diseases. Clinically, the combination of FD and
GERD complicates differential diagnosis and
leads to low therapy effectiveness due to inappro-
priate prescription of medications.

The frequency of the combination of GERD
and FD varies widely and may reach 70 % [6—
11]. The wide range in rates and difficulties in
establishing the true prevalence of the combina-
tion of these diseases can be explained by the fact
that some authors assessed the frequency of the
combination of GERD and dyspepsia symptoms,
but not FD. Additionally, in some studies, the
analysis was based only on the completion of re-
spective questionnaires [8]. The situation is fur-
ther complicated by the heterogeneity inherent in
both diseases. Gastroesophageal reflux symptoms
are detected not only in patients with GERD but
also in patients with esophageal hypersensitivity
to reflux (occurrence of heartburn/pain behind
the sternum in response to physiological gastroeso-
phageal reflux in the absence of pathological acid

exposure in the esophagus and normal endoscopic
findings). Thus, FD may be combined with func-
tional esophageal disorders with symptoms similar
to those of GERD, presenting further challenges
in differential diagnosis and effective therapy.

The data on the combination of FD with
different forms of GERD is also contradicto-
ry. According to some authors, FD occurs in
74.3 % of patients with non-erosive GERD and
in 10.5 % with erosive esophagitis [12]. Other re-
searchers report that FD occurs with equal fre-
quency in both non-erosive and erosive GERD.
However, it should be noted that PDS is detected
in such patients in 47.9 % of cases, EPS in 25.0 %,
and a mixed variant in 27.1 % [10].

Clinical manifestations in patients with a com-
bination of these diseases are more noticeable com-
pared to patients with isolated GERD or FD [13].
Additionally, the combined pathology is more of-
ten accompanied by a lower quality of life, sleep
disorders, and a high level of depression.

According to modern concepts, the pathophysio-
logic basis for the development of the combination
of FD and GERD includes impaired motility of
the upper GI tract, hypersecretion of hydrochloric
acid, visceral hypersensitivity, duodenal eosino-
philia, and inflammation in the duodenum.

Upper GI tract motility disorders

Motility of the upper GI tract is regulated by
the interaction of nervous and humoral factors,
with central processing of impulses occurring in
the cerebral cortex [14]. Normal peristalsis is cre-
ated by the coordinated action of excitatory and
inhibitory factors, and an imbalance between these
factors leads to motor impairment and changes in
anthro-duodenal coordination.

Currently, the leading mechanism of FD symp-
toms is gastric and duodenal motility disorders
[15]. These include gastric accommodation dis-
order (the ability of the fundal part of the stom-
ach to relax after a meal), impaired antroduodenal
coordination, and impaired motility of the gastric
antrum, resulting in delayed gastric emptying [14,
16]. According to electrogastrography, 36—66 % of
patients with FD show disorders of gastric myoelec-
tric activity (GMA, brady- or tachygastria), and
40—60 % show accommodation disorders [17—19].

Depending on the clinical variant of FD, the
leading pathogenetic links contributing to symp-
toms may differ. For example, hypersecretion of
hydrochloric acid is usually more frequently de-
tected in patients with EPS and is the main cause
of epigastric pain [16]. Gastric and duodenal mo-
tility disorders and visceral hypersensitivity deter-
mine the development of PDS. Thus, the choice of
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drug treatment in patients depends on the clinical
manifestations of FD.

Patients with impaired accommodation usually
complain of bloating in the epigastrium and early
satiety. Deterioration of antroduodenal coordina-
tion leads to a feeling of heaviness in the epi-
gastric region, abdominal bloating, regurgitation,
air burping, and heartburn. The weakened motor
function of the gastric antrum, including that ac-
companied by increased intragastric pressure, is
accompanied by a feeling of fullness, heaviness in
the epigastrium, heartburn, regurgitation, and air
burping [14].

GERD is considered a disease resulting from
disorders of the upper GI tract motor function,
leading to pathological gastroesophageal refluxes
[3]. An important role in the occurrence of reflu-
xes belongs to transient lower esophageal sphinc-
ter relaxations (TLESRs), during which the an-
ti-reflux barrier between the stomach and eso-
phagus disappears for 10—15 seconds [20]. TLESRs
are considered a physiological mechanism of
belching and can be the cause of gastroesophageal
reflux episodes in 85 % of cases in healthy individ-
uals [21]. In patients with GERD, the number of
TLESRs is increased. Elevated pressure gradient
between the stomach and esophagus after a meal,
especially during delayed gastric emptying, pro-
motes increased frequency of TLESRs.

In patients with PDS, impaired gastric accommo-
dation may contribute to TLESRs, leading to gas-
troesophageal reflux [22, 23]. This explains the high
frequency of the combination of FD and GERD.

Changes in gastric emptying in patients with
FD, GERD, and their combination were studied
by S. Gonlachanvit et al. [24]. A total of 83 pa-
tients underwent gastric emptying scintigraphy
(GES) to characterize the motor function of the
proximal and distal parts of the stomach. The re-
sults were compared with those in healthy sub-
jects. Delayed gastric emptying was observed in
56 % of patients with FD, 45 % with GERD, and
55 % with the combination of these diseases. After
a meal, a delay in the proximal part of the sto-
mach was predominantly diagnosed in GERD pa-
tients compared to those with FD only and those
with the combination of FD and GERD. The au-
thors also noted that symptoms such as nausea,
early satiety, vomiting, abdominal bloating, and
regurgitation were associated with proximal mo-
tility disorders. Thus, this study emphasizes the
importance of gastric motor abnormalities in the
occurrence of symptoms in FD and GERD.

Visceral hypersensitivity

Visceral hypersensitivity plays an import-
ant role in the pathogenesis of FD. Increased

sensitivity of the stomach to distension and im-
paired processing of signals from the upper GI
tract in the central nervous system are recognized
by experts at the ESNM consensus meeting on
FD as proven pathophysiological mechanisms of
the disease [15]. Visceral hypersensitivity occurs
in 34—66 % of patients with FD and is associat-
ed with epigastric pain after meals, belching, and
weight loss [25]. Compared to healthy controls,
pain in these patients occurs with a much smaller
increase in intragastric pressure.

Patients with NERD are hypersensitive to
esophageal balloon distension and hydrochloric
acid [26, 27]. The influence of esophageal disten-
sion on the occurrence of NERD symptoms is due
to indirect activation of pain receptors and occurs
in 20 % of cases [27]. M. Cicala et al. showed
that patients with NERD have significantly more
proximal acid refluxes and higher sensitivity to
short-term refluxes compared to erosive esophagi-
tis [26]. The increased sensitivity to acid is due to
the expansion of intercellular spaces that occurs
when acid is applied to esophageal mucosa, lead-
ing to the breakdown of tight junction proteins
[28]. This results in increased epithelial permea-
bility and penetration of hydrogen ions and vari-
ous components of refluxate into the submucosal
layer of the esophagus, where it stimulates the
nerve endings responsible for the development of
clinical symptoms.

Role of duodenal inflammation

and eosinophilia in the pathogenesis

of FD and GERD

The duodenum plays an important role in the
pathogenesis of FD, as it regulates gastroduode-
nal motility, visceral hypersensitivity, and affects
gastric emptying and accommodation through ner-
vous and endocrine pathways [29]. In about 40 %
of patients, duodenal hypersensitivity resulting
from inflammation leads to impaired relaxation of
the fundic gastric area, contributing to delayed
gastric emptying, which may lead to TLESR caus-
ing pathological gastroesophageal reflux [22].

Inflammation correlates with increased per-
meability of the duodenal mucosa in patients
with FD, and structural and functional neuronal
changes [30]. T. Liebregts et al. demonstrated
that the severity of symptoms in patients with
FD is associated with increased cytokine release
and higher levels of T cells in the small intestinal
mucosa [31]. Significantly higher levels of TNF-a,
IL-1B, and IL-10 were observed in patients with
FD compared to controls. Thus, in H. pylori-
negative patients with FD, the key factor in the
development of clinical manifestations may be the
activation of cellular immunity with an increase
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in the number of T cells in the small intestinal mu-
cosa, attracting eosinophils and mast cells to the
sites of inflammation. The release of proinflamma-
tory mediators during degranulation of these cells
leads to dysfunction of the epithelial barrier and
changes in the function of nerve endings (sensory
receptors) in the upper GI tract [32].

The cytokine-mediated mechanism of disease
development and progression is also considered in
GERD. Cytokines in GERD patients may prede-
termine its course depending on their activity (anti-
or pro-inflammatory). In a study by K.B. Dunbar
et al., an increase in the number of intraepithelial
T cells in the esophagus was found after discon-
tinuation of proton pump inhibitors (PPIs) in pa-
tients with reflux esophagitis [33]. To date, there
is evidence that the appropriate phenotype of
macrophages (M1 or M2) determines an impaired
immune response in the form of an imbalance be-
tween humoral (Th2) and cellular (Th1) links of
immunity. Thus, it is believed that in the deve-
lopment of erosive esophagitis, the Th1 immune
response is activated and in Barrett’s esophagus,
the Th2 immune response is activated [34, 35].
Macrophages also produce reactive oxygen species,
transcription factors (NF-xkB, TGF-B), and phos-
pholipids that determine the body’s immune re-
sponse [36]. A study of blood macrophage pheno-
type in GERD patients revealed the predominance
of surface M1 macrophages, characteristic of the
proinflammatory Th1 immune response [37].

The link between FD and GERD through cy-
tokine-mediated reactions requires further investi-
gation, as it may become a new target for treating
patients with the combination of these diseases.
Suppressing inflammation in the duodenum will
improve impaired accommodation of the fundic
gastric tract and reduce pathological gastroeso-
phageal reflux [38].

Duodenal eosinophilia in FD, which is not as-
sociated with H. pylori infection or esophageal
eosinophilia, has been demonstrated in several
studies [39—42]. Elevated eosinophil counts in
the duodenum are more common in patients with
PDS, characterized by early satiety, and occur in
47 % of cases [43]. Additionally, eosinophilia in
the duodenum has been found in postinfectious
FD and in children with FD [44—46]. According
to M.M. Walker et al., an increase in the number
of eosinophils to an average of 49 in the field of
view at high magnification was associated with
the diagnosis of FD [40]. The factors contribut-
ing to the development of duodenal eosinophilia
have not been fully established. A possible role
of increased permeability of the duodenal mucosa,
mast cell dysregulation, and smoking cannot be
excluded [47].

The role of acid-peptic factor
in the development of gastroesophageal reflux
disease and functional dyspepsia

GERD is an acid-dependent disease in which
hydrochloric acid is the main damaging factor
causing clinical symptoms [3]. In addition to hy-
drochloric acid, the refluxate may contain pan-
creatic enzymes and bile components (bile acids,
lysolecithin, and trypsin). Only 10.3 % of patients
show bile reflux, 39.7 % have acid reflux with
bile components, and the predominant majority
(50 %) have acid reflux [48]. It is proven that a
significant increase in hydrochloric acid secretion
leads to an increased risk of GERD development.

The number of refluxes and the duration of
acid exposure in the esophagus correlate with
the degree of damage to the esophageal mucosa.
According to 24-hour pH-impedance testing, the
time with pH < 4 in the esophagus during the day
should be less than 4 %.

The role of acid in the pathogenesis of FD is
primarily determined by acidification of the duo-
denum, which leads to inhibition of gastric relax-
ation during meals, delayed gastric emptying, and
increased gastric sensitivity to distension. Several
studies have demonstrated increased hydrochloric
acid exposure in the duodenum in patients with
FD, despite normal levels of hydrochloric acid se-
cretion in the stomach [49, 50].

Patients with FD and increased hydrochloric
acid exposure in the duodenum exhibit more dys-
pepsia symptoms compared to those with normal
exposure [51—53]. Moreover, acidification of the
duodenum leads to complaints primarily in FD
patients, not in healthy people.

In patients with epigastric pain syndrome
and excessive hydrochloric acid secretion, along
with hypersensitivity of the gastric and duode-
nal mucosa, contribute to pain and burning sen-
sation in the epigastric region [16]. However,
the pathogenetic role of gastric acid sensitivity
has not been fully established. While some FD
patients report reduced severity of complaints
with antisecretory therapy, most FD patients
have normal levels of hydrochloric acid secre-
tion in the stomach.

Y.L. Xiao et al. investigated pathological
acidic gastroesophageal reflux in FD patients
with predominant symptoms of pain, burning in
the epigastric region, early satiety, and feeling
of fullness after eating [54]. The prevalence of
reflux among respondents with FD was 31.7 %.
Pathological acidic gastroesophageal reflux oc-
curred in 36.6 % of PDS patients and in 28.7 %
of epigastric pain syndrome patients. J. Tack et al.
also demonstrated an increase the acid exposure
pH < 4 more than 5% of time in the esophagus in
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patients with PDS, noting that individuals with
epigastric pain syndrome are more prone to these
changes [53].

Diagnosis of functional dyspepsia

and gastroesophageal reflux disease

Functional dyspepsia is a diagnosis of exclu-
sion since dyspeptic symptoms can occur in vari-
ous diseases. According to the European Society
of Neurogastroenterology and Motility, it is
possible to treat FD patients without perform-
ing esophagogastroduodenoscopy (EGD) in the
absence of “alarm symptoms” [15]. However,
this approach is fraught with diagnostic errors,
as even in young adults, gastric cancer can oc-
cur without “alarm symptoms” that appear at
later stages of the disease [56]. In the Clinical
Guidelines of the Russian Gastroenterological
Association for the Diagnosis and Treatment of
FD, performing EGD in patients with dyspepsia
symptoms is mandatory [16].

Examination of patients with GERD symptoms
should include EGD (with biopsy if necessary) to
assess the severity of changes in the esophageal mu-
cosa, 24-hour pH-impedance testing, and in some
cases, high-resolution esophageal manometry [3].

Daily pH-impedance testing allows for dif-
ferential diagnosis between functional heart-
burn, esophageal hypersensitivity to reflux, and
NERD, and exclusion of their combination in
patients with confirmed GERD. In NERD, pa-
tients with a normal esophageal endoscopic pic-
ture have an increased percentage of time with
a pH < 4 greater than 4.0. Individuals with
functional heartburn are characterized by nor-
mal esophageal acid exposure (pH < 4 — less
than 4.0) and no association between the onset
of symptoms and episodes of gastroesophageal
reflux. In esophageal hypersensitivity to reflux,
pH-impedance testing is characterized by nor-
mal esophageal acid exposure (percent of time
with pH < 4 — less than 4) and the presence of
an association between the onset of symptoms
and episodes of physiological gastroesophageal
reflux.

Approaches to medical therapy in patients
with a combination of functional dyspepsia
and gastroesophageal reflux disease

Effective FD and GERD combination treat-
ment strategies can be tricky. Therapy in this case
should begin with general measures, including
lifestyle and nutrition changes.

Currently, the main treatment strategy for
these conditions involves proton pump inhibitors
and prokinetics [3, 16].

PPIs have demonstrated their effectiveness in
the treatment of FD, mainly in epigastric pain
syndrome. A Cochrane meta-analysis, which in-
cluded 18 randomized controlled trials (6172 pa-
tients), showed that PPIs significantly reduce the
overall symptoms of FD compared to placebo [57].
In a recent meta-analysis of 38 studies, it was also
shown that the effectiveness of prokinetics signifi-
cantly exceeded that of placebo in alleviating FD
symptoms (odds ratio — 0.81; 95 % confidence
interval (95 % CI): 0.74—0.89) [58]. The highest
effectiveness of PPIs was observed in overweight
patients with a combination of FD and GERD [59].

In patients with GERD, PPIs are current-
ly the drugs of choice for both non-erosive and
erosive forms of the disease [3]. PPIs maintain
a gastric pH > 4 for more than 18 hours, pro-
moting the healing of esophageal erosions [60].
Additionally, by reducing hydrochloric acid
production, they alleviate GERD symptoms.
According to large systematic reviews and me-
ta-analyses, PPIs are recognized as the most
effective drugs in GERD therapy.

The important role of motility disorders in
the pathogenesis of FD forms the basis for pre-
scribing motility-affecting drugs — prokinet-
ics. A Cochrane meta-analysis, which included
24 studies (13,178 patients with FD), showed that
the effectiveness of prokinetics significantly ex-
ceeds that of placebo (57 and 47 %, respectively)
[61]. A recent meta-analysis of 38 studies demon-
strated the alleviation of FD symptoms with the
prescription of drugs in this group (odds ratio —
0.81; 95 % CI: 0.74—0.89) [58].

In GERD, the use of prokinetics is also patho-
genetically justified [3]. According to available
data, the effectiveness of prokinetics is due to
the stimulation of gastric motility, resulting in
a decrease in the number of TLESRs, improved
esophageal clearance, and restoration of the nor-
mal physiological state of the esophagus. A me-
ta-analysis of 14 studies demonstrated a more
pronounced reduction in GERD symptoms with
the addition of a prokinetic to a PPI compared
to PPI monotherapy (odds ratio — 1.185; 95 %
CI: 1.042—1.348; p = 0.010) [62]. Moreover, this
combined therapy is effective in patients with re-
fractory disease. It has been noted that in cases
of combined GERD and FD, prokinetics have the
greatest effect [13].

In patients with FD, H. pylori infection must
be excluded [63]. The implementation of eradi-
cation therapy, with subsequent persistent dis-
appearance of symptoms in patients with chronic
gastritis and dyspepsia symptoms, allows exclu-
ding these patients from the FD group. If symp-
toms persist after anti-Helicobacter treatment,
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H. pylori-infected individuals are considered FD
patients [64, 65].

Effectiveness of acotiamide in the treatment
of functional dyspepsia and gastroesophageal
reflux disease

In 2023, acotiamide, an antagonist of mus-
carinic acetylcholine receptors (M-receptors)
types 1 and 2, as well as an acetylcholinesterase
(AChE) inhibitor, was registered in the Russian
Federation. By inhibiting AChE activity and M1
and M2 cholinergic receptors, acotiamide enhan-
ces acetylcholine-induced contraction and motility
of the antral and body parts of the stomach [66].
As a result, postprandial antral motility increases,
fundic accommodation normalizes, and delayed
gastric emptying accelerates.

It is also important to note acotiamide’s ability
to increase plasma ghrelin levels [67]. According
to modern concepts, one of the mechanisms of
FD development is a disruption in the synthesis
of acylated ghrelin (the active form of the mole-
cule) [68, 69]. In patients with PDS and NERD,
a significant reduction in the level of this peptide
hormone is noted compared to healthy individuals
and patients with epigastric pain syndrome [69].

In patients with FD, acotiamide at a dose of
300 mg per day reduces the severity of symptoms:
the overall relative risk (OR) was 1.29 (95 % CI:
1.19—1.40; p < 0.00001; I> = 15 %) compared to
placebo [70]. In patients with PDS, the overall
relative risk for overall symptom reduction was
1.29 (95 % CI: 1.09—1.53; p = 0.003; I* = 0 %),
and for epigastric pain syndrome — 0.92 (95 %
CIL: 0.76—1.11; p = 0.39; I = 0 %).

The evidence base for the effectiveness of aco-
tiamide in FD continues to grow and includes
more than 10 studies [66, 71—80]. Available data
demonstrates not only a significant reduction in
FD symptoms with this prokinetic, but also an
improvement in the quality of life and work capa-
city in patients with epigastric pain syndrome and
PDS. Acotiamide has a good safety profile [77].
Its use over one year is associated with a reduction
in FD recurrence [75]. During eradication thera-
py, acotiamide reduces FD symptoms but does not
affect H. pylori detection [79].

Combined therapy with acotiamide and PPIs also
demonstrates high clinical effectiveness. Adding this
prokinetic to esomeprazole at a dose of 300 mg per

day in patients for whom PPI monotherapy was in-
effective led to a reduction of symptoms and severity
of PDS and epigastric pain syndrome [81].

Currently, acotiamide as a prokinetic for trea-
ting FD patients is included in the clini-
cal guidelines of the British and Japanese
Gastroenterological Societies [52, 82].

The effectiveness of acotiamide in GERD pa-
tients has been demonstrated by H. Yamashita
et al. [83]. This randomized double-blind place-
bo-controlled study showed a reduction in GERD
symptoms in patients taking this prokinetic in
combination with PPIs. After two weeks, 28.6 %
of patients receiving PPIs and acotiamide at a dose
of 300 mg per day noted a reduction in symptom
severity, compared to 14.3 % in the PPI mono-
therapy group. Among patients with NERD, these
figures were 29.6 and 7.1 %, respectively.

In a study by K. Muta et al., a reduction in
symptoms associated with reflux and FD was
shown in patients with esophageal motility disor-
ders [78]. Additionally, researchers found that aco-
tiamide can normalize lower esophageal sphincter
relaxation in patients with esophagogastric junc-
tion outflow obstruction without affecting normal
esophageal motility.

In another double-blind placebo-controlled
study of FD patients complaining of PPI-
refractory heartburn due to non-erosive GERD,
including acotiamide in the treatment regimen led
to a reduction in heartburn severity and a feeling
of fullness in the epigastric region [84].

The effectiveness of combined PPI and acoti-
amide administration in patients with combined
GERD and FD refractory to rabeprazole mono-
therapy was demonstrated by T. Takeuchi et al.
[85]. The authors noted that adding this prokine-
tic is an alternative to a double dose of PPIs.

Conclusion

The high frequency of the combination of func-
tional dyspepsia and gastroesophageal reflux dis-
ease is a relevant problem in clinical practice. The
concurrent occurrence of these diseases in a pa-
tient complicates the differential diagnosis, leads
to inappropriate prescription of medications, and
results in low therapy effectiveness. Currently,
the drugs of choice are proton pump inhibitors
and prokinetics, whose use is pathogenetically
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Llenb: npeacTaBUTb HapPyLLIEHMNS MUHEPANbHOIO M KOCTHOFO OOMEHa Y NaLMEHTOB C XPOHUYECKUMK 3ab01ieBaHUS-
MW NeYeHn Ha NpuMepe KIIMHNYECKNX HabMIoAeHNIA.

OCHOBHbIe NOJIOXeHUS. [NeyeHb SBNSeTCs BaXHbIM 3BEHOM MUHEPaNbHOro 0OMeHa: OHa y4acTBYET B aKTUBALMN
BUTamMumHa D, cuHTe3e BuTammH D-cBa3biBatoLLEro 6enka n anbbymMmmHa, metabonname napatmpeonaHoro ropMoHa
1 Apyrux npoueccax. B To xe BpeMs AaHHble 0 pa3BUTUN HAPYLUEHU MUHepasibHOro obmMeHa, B HaCTHOCTU rmnep-
napaTnpeosa, B 3TOW rpynne nauMeHTOB BECbMa OrpaHmyeHsbl. Mpu XpoHMYeCKnx 3ab0eBaHUAX NeYeHn 4OCTaTo -
HO YacTOo HabngaeTcs NopaxeHne KOCTHOM TKaHW B BUAE OCTEONOPO3a 1 0CTeOMansaLmMm, 0COO6EHHO Npu LMppo3e
1 XoJiecTaTnyecknx 3abonieBaHnaX, 0AHAKO NaToreHes 3TUX HapyLLIEHMIA U UX CBSA3b C MUHEPasIbHbIM OOMEHOM Maso
M3y4yeHbl. B cTatbe npeacTasBfieHbl Crydan TSXENO0ro Te4eHms nepBu4Horo rmnepnapartupeosda (MrMT) y naumeH-
TOB C XPOHUYECKMMU 3200NIEBAHUAMN NeYeHn. Y MaumMeHTKn C OnTeNlbHbIM aHaMHe30M BUpPYCHOro renatuta C
1 umppo3oM nedvenu MNIMT pgebioTupoBan ¢ TAXENbIX KOCTHbIX OCIOXHEHNI — MHOXECTBEHHbIX KOMMNPECCMOHHbIX
nepenoMoB NMO3BOHKOB, a BMOC/NEACTBUM U NepefioMa Lerkmn 6eapeHHoln KocTu. Mpu Tonnyeckon anarHocTuke
OblN BbIIBNEHbI 00pa30BaHMs YETbIPEX OKOJIOLMTOBUOHLIX XeNes, a yaaneHne Hanbonee KpynHoro o6pasoBaHus
He NPUBENIO K pemMnccum 3abonesaHnsa. Bo BTopomM onmcaHHoM ciydae MITT 6bin AnarHoCTUPOBaH Y NauyeHTKn
¢ 6015IMK B KOCTSIX M OCTEONOPO30M MOC/e OPTOTONNYECKOM Nepecaaku neyeHn no noBoay cuHgpoma bagna — Kn-
apu ¢ popMUpoBaHMEM LMPPOo3a neveHn. CnycTs rof nNocne NepBMYHOro XMpyprmuyeckoro neveruns MNITT oTmedeH
peunaue 3ab0ieBaHUs, YTO NOATBEPONIO0 MYILTUMNAHAYNSAPHOE NOopaXeHe.

3akn4yeHue. Y NauneHToB C XPOHUYECKMMU 3a001eBaHNAMM NeYEeHN HapyLUEHNST MUHEPAJIbHOMO M KOCTHOIO 00-
MeHa OCTaloTCHA CEPbE3HOM N HE A0 KOHLA U3y4eHHOoN npobnemont. na pa3paboTkm TepaneBTU4eCcKnx NnoaxoaoB
K 9TOW rpynne 60/bHbIX U METOL0B NPODUNAKTUKM PA3BUTUS MNO3OHUX UHBATMONSNPYIOLLMX OCNOXHEHU TPeBYIOT-
Cs fanbHenLwre nccnegoBaHus.

KnioueBble cnoBa: runeprnapaTnpeos, XxpoHnyeckme 3abonesaHns nevyeHun, LMppos nevyeHn, oCTeonopos
KoH®NUKT nHTEepecoB: ctatbs onybaMkoBaHa B paMkax BbiMnosHeHUs rpaHTa PH® Ne24-25-00348 «HapylwieHus
MeTabonmama ButaMmmHa D M 0COBEHHOCTU KOCTHOrO PEMOOENNPOBAHNS Y NALUEHTOB C LIMPPO30OM MevYeHn pas-
JINYHOWN 3TNONOrUN».

Ana untnpoBaHus: JlaspeHiok A.A., lopbayesa A.M., brbuik E.E., EpemknHa A.K., TuxoHoB U.H., Mokpeiwesa H.I. 'vnepnapa-
TMPEOo3 y NaUMEHTOB C TEPMUHANBHOW CTaAmMen XpoHNYeckux 3abonesaHunii neveHn (KnuHnYeckne HabnoaeHus). Poccuinckuia
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Aim: to present disorders of mineral and bone metabolism in patients with chronic liver diseases through clinical
observations.

Key points. The liver plays an important role in mineral metabolism: metabolic activation of vitamin D, synthesis of
vitamin D-binding protein and aloumin, metabolism of parathyroid hormone, etc. However, data on the development
of mineral metabolism disorders, particularly hyperparathyroidism, in this population are very limited. Bone diseases
such as osteoporosis and osteomalacia are quite common in chronic liver disease, especially in cirrhosis and choles-
tatic diseases; however, the pathogenesis of these disorders and their relationship with mineral metabolism remain
poorly understood. The article presents cases of severe primary hyperparathyroidism (PHPT) in patients with chronic
liver disease. In one patient with a long history of viral hepatitis C and cirrhosis, PHPT manifested with severe bone
complications, including multiple vertebral compression fractures and a subsequent femoral neck fracture. Imaging
studies revealed lesions of all four parathyroid glands, and the removal of the largest lesion did not result in disease
remission. In the second case described, PHPT was diagnosed in a patient with bone pain and osteoporosis following
orthotopic liver transplantation for Budd — Chiari syndrome with cirrhosis. One year after the initial surgical treat-
ment for PHPT, the patient experienced a recurrence of the disease, with confirmed multiglandular lesion.
Conclusion. In patients with chronic liver diseases, disorders of mineral and bone metabolism remain a significant
yet not fully understood problem. Further studies are needed to develop therapeutic approaches for this group of pa-
tients to prevent the onset of late, disabling complications.

Keywords: hyperparathyroidism, chronic liver diseases, liver cirrhosis, osteoporosis
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[Muppos neuenn (III1) OTHOCHTCS K COMUANBHO 3HA-
YUMBIM 3200JIEBAHUSIM, ACCOIIMUPOBAHHBIM C TSPKEJIbI-
MU OCJTIOKHEHUSMHU, BBICOKUM PHUCKOM MHBAJIUINA3AIIH
1 BBICOKOW CMEpPTHOCTBIO MalMeHToB. B cTpykType
Bcex npuyuH cMmeptHocTu LIl 3anmumaer 11-e mecto,
a B cTpyKType 3abosieBaeMoctu — 15-e. Emie nenas-
Ho Beaymumu npuynHamu LI 6l BUpycHble Tema-
TUTBI U aJKoroJbHblil (pakrop. OnHako B HacTosllee
BpeMs Bce 6oJbInyio jqosio 3anumaer II1 Benencrsue
JKUPOBOI GOJIE3HM TI€YEHU, ACCOIMUPOBAHHON C Me-
tabosmdeckoii  pucynkimeii (MAJKBII), kotopast
Berpevaercst y 20—25 % nacenenus (B psige crpan —
1o 37 %). BeposrHo, 3TO CBsI3aHO C yBeJNYeHneM
pacnpocrpanernoctu oxupenust [1]. Tlo pesynbpraram
Global Burden of Disease Study 2017, 3a mepuon
¢ 1990 no 2017 r. cmepraocts or IIII B Poccun yse-
Jmanaach ¢ 9,6 1o 24,3 na 100 thic. Hacemenud [2].

[Teuenn OJIMH W3 KJIOYEBBIX OPraHOB, BOBJIE-
YeHHDBIX B NOJJIepKaHNe MUHEPAJIbHOTO TOMEOCTa3a.
UccnenoBanusi, MOCBSIEHHBIE TATOJOTHH OKOJOIIH-
TOBHM/IHBIX >KeJie3 IMPU XPOHWYECKUX 3a00JIeBaHUSAX
MeYyeHy, BechMa OIPAaHUYEHbl U B OCHOBHOM C(OKYCH-
poBaHbl Ha mpoGjeMax aeduInTa,HeJ0CTaTOYHOCTH
BUTAaMMHA D ¥ TUIIOKAJIbIIMEMUU, A WX PE3yJIbTAThI
BecbMa BapuabesbHbl [3]. /lanHble 110 0CO6EHHOCTSIM
TeyeHUs TepBUYHOrO runepnapartupeosa (IITTIT)
y TAIlMEeHTOB C XPOHWYECKNUMHU 3a60J€BAHUSAMHU Tiede-
HU TakK)Xe JMMUTHPOBAHbI U OTPAHUYUBAIOTCS OITHU-
CaHWeM HECKOJbKUX KJIMHUYECKUX CaydaeB. MOKHO
MPEOJOKUTE, YTO 06a 3THX 3a00JeBaHUS MOTYT
yeyryoaaTh apyr apyra. C oJHOH CTOPOHBI, PacIpo-
CTPAHEHHOCTHh OCTeonoposa cpean marmentos ¢ LIIT
npocturaer 12—55 %, 4TO 3HAYUTETHHO TIPEBDIIIAET TO-
MyJISIIMOHHBIE TTOKa3aTean [4], W yarie BcTpevyaercs

IPU XOJIECTATHYECKUX 3a00JIEBAHUSX, MPU KOTOPBIX
HapylIeHO BcacblBaHume ButamuHa D. Dbosee Toro,
10 40 % TalMeHToB ¢ XPOHMYECKUME 3a60JeBaHUSIMI
MeYeHN MEPEHOCAT MEPEOMbl PA3JUYHBIX JIOKAJIN3a-
1uii [ 5, 6]. C apyroii CTOPOHbI, KOCTHBIE HAPYIIEHUS
TaKyke OTHOCATCS K HamboJjiee 4acThIM OCJIOKHEHU-
sm IITIIT u Moryt nmposiBAsITbCS B BHUJE NPOTPec-
CUPYIOIIETO CHWXEHUS MUHEPAJbHOU ILJIOTHOCTU
koctHoit Trkanm (MIIK), a Takske maroJjorude-
CKUX TepesoMoB U (GUOPO3HO-KUCTO3HOTO OCTEH-
ta. [lo mannbpiM Bcepoccuiickoro perucrpa, cyMm-
MapHasl 4acToTa MaTOJOTHU KOCTHOW TKaHU Cpeau
nanuentos ¢ IITTIT pocruraer 62,5 % ciaydaes
(IpenMyIIeCTBEHHO B COYETaHUU C BUCHEPATbHBIME
ocnoxuenuamMu — 45,7 %), cpeau uux B 41,1 % ciy-
YyaeB JIMarHOCTUPOBAJINCh HU3KOIHEPreTHYEeCKne nepe-
JIOMBI Pa3JIMUHBIX JIOKau3anuii [7].

B pyxkoBoacTBax GoJbIHIMHCTBA MPOdecCnoHaIb-
HBIX OH/JIOKPUHOJIOTUYECKUX  COOOIIECTB  XPOHUYE-
ckue 3a60JIeBaHUs TI€YEHU B OCHOBHOM YIIOMUHAIOTCS
KaK BTOPWYHAs MPUYMHA OCTEOIIOPO3a, YTO HE OTpa-
JKaeT Bech MaToreHe3 3a00JieBaHUSI B 9TOM ciydae [8,
9]. V mammenroB ¢ coderaHHbIM 3a00/IeBaHUEM Ileue-
HU ¥ OKOJION[UTOBH/IHBIX JKEJIe3 «TOYeK MepeceyeHms >
MoKeT ObIThb 3HauMMO Oosbine. OHUM MOTYT 3aTparu-
BaTh M MeTaboJU3M BUTaMUHA D Ha pa3jMyHbIX YPOB-
HSX, U 0eJIKOBBII 00MeH, U 60Jiee TOHKUE MeXaHU3MbI
PETYJISIE KOCTHOTO peMoJieiupoBanus. /laHubie Jiu-
TEpaTypbl 10 3TOMY BOTIPOCY OTPAaHUYEHbI, YTO JIeJaeT
AKTyaJbHBIMU JIaJbHEHIITIe HAYYHbIe MCCJIeIOBAHMS.

MpbI npejcTaBsieM ONUCAHUST JIBYX [AIMEHTOB
C TSDKENbIM THIEPHapaTHPeO30M W BbIPAKEHHBIMU
KOCTHBIMYM HapYIIEHUSIMU C COYETAHHBIMU 3a60JieBa-
HUSMU [T€YeHN Pa3JUYHON 9THOJIOTHH.
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Kimnuyeckuii cayyaii Ne 1

ITarmmenTtrka JI., 63 roma, ¢ MJIUTEIbHBIM aHaAMHE-
3oM BupycHoro rernaruta C u mocaexyomuM HopMu-
posanueM I1I1, y Bpaueil peryisipHO He HAOIO/1aTaCh,
IPOTUBOBHUPYCHYIO TEPAIUIO HE TIOIyYasa.

[ToBbilieHne ypOBHSI Kasbliisg KPOBH BIIEPBbIE
66110 3adukcupoBano B 2014 1., Toraa e 1o JaHHBIM
crmHTUTpad U GbLTO BBISBJEHO 06pa3oBaHue PaBOit
HIDKHEI OKOJTOITOBH/IHOIT »KkeJie3bl. [1pu mpoBegennm
PEHTTEHOBCKUX METOJIOB JMATHOCTHUKU — JIEHCHTOME-
tpuu (DEXA, dual-energy X-ray absorptiometry —
JIBYXOHEPTETHUYECKOW  PEHTTEHOBCKON  abcopOmmomMe-
TpUK) W peHTtreHorpaduu — G6bUT JUATHOCTUPOBAH
TSKEJIBII OCTEOTIOPO3 ¢ KOMIPECCHOHHBIM TIEPEIOMOM
Teqa L, n HavaJabHOU KoMIpeccueil Tena L, NMo3BOH-
KoB. HecMOTps Ha BbISIBIE€HHbIE M3MEHEHUs, 32 Me-
JIMIIMHCKOW ToMotbio B 1iepuoja ¢ 2014 mo 2020 r.
He ofpammajach. 3a 3TO BpeMsl MAIlMEeHTKA IepeHec-
Jla HU3KODHEPTETUUECKNEe MEePEIOMbl 06enX IJIeYeBbIX
" TPaBO# JIiydeBO KocTeil. MeanmmHCKast JOKyMeHTa-
ISl O NepEeHEeCeHHBIX TepeoMaxX IalMeHTKOH TIpeo-
CTaBJeHa He ObLia.

B wrome 2020 r. npu o6palneHun K 9HIOKPUHOJIOTY
6b11 quarnoctuposan IITTIT: na ¢one runepkamnbime-
mun, aedpunura 25-OH Buramuna D u pacuerHoii cko-
poctn Kry6oukosoit ¢pumbrpaimn (pCKMD) mo CKD-
EPI 57—80 mu1/Mun,/ 1,73 M2 orMeuasioch MOBbILIEHUE
konnenrpanun  mapatropmona (ITTT). Pesyabrarsr
JIaGOPATOPHBIX UCCJENOBAHUI B ITUHAMUKE TIPEICTAB-
genpr B Tabauie 1. IIpmw DEXA BbisBiIeHa oTpuiia-
tenbHas guHamMuka MITK (taba. 2), a 10 jaHHBIM
perTreHorpaduy TUarHOCTUPOBAHBI HOBBIE KOMIIpEC-
cronnble nepesombl Tea L, (29 % morepn kocTHOI

maceol), L, (24 %) u navambHas xommpeccus L,
(18 %) mosBonkoB. HecMoTps Ha aGCOMIOTHBIE IIOKa-
3aHUS K XUPYPTHYECKOMY JI€UE€HWIO, OHO ObLIO OTJIO-
’K€HO BBU/IY BBISBJEHHOTO BAPWKO3HOTO PACITUPEHUS
BEH IIHIIEBOA.

B 2021 r. nmamumenTka 6blIa HEOAHOKPATHO TOCIIHU-
TAJTM3UPOBAHA B TaCTPOIHTEPOJIOTHUECKUI CTAI[IOHAP,
r/ie OBLIO BBITIOJHEHO 9HIOCKOMMYECKOE JUTHPOBAHUE
BApUKO3HO PACHIMPEHHBIX BEH IHIEBOJA, YCTAaHOB-
sen auarHo3 IIT supycuoit HCV atnosornu, kmace A
(5 6anmoB) nmo Yaitmgy — Ilbto ¢ CHHAPOMOM MOP-
TATbHON TunepreHsuu. IIpoTWBOBUpPYCHAsS Tepamnus
[0 JaHHBIM BBIIUCHOTO 3NUKpU3a He Ha3HAYaIaCh.
[TanmenTrke OblTa PEKOMEHIOBAaHA Tepamnus JIeHOCY-
Ma6oM st TPOUIAKTUKN JQJIbHEHIIIEr0 MPOrpeccu-
poBanusa KocTHbIX ocjaoxkHeHuil IITTIT, koppexim
TUIIEPKAJIBIUEMUN, OJHAKO ObLIa BBIIOJIHEHA TOJbKO
onna nabeknus (8 anpere 2021 1.).

B cenrsi6pe 2021 r. sxeHumHa Oblia BIEPBbIE TO-
CTUTAIN3NPOBAHA B OT/EJEHNE TMATOJOTHH OKOJIOMIN-
TOBUJIHBIX ’KeJie3 W HapyUIeHuil MUHEPAJIbHOrO o6Me-
Ha OI'BY «HMUI sunoxpunonornn» MuH3apasa
Poccun. Pesysbrarthl IpOBeNeHHBIX JaGOPATOPHBIX
WCCIEIOBAHUN TIpe/ICTaBIeHbI B Tabaute 1. YuuToiBas
BBIPAKEHHYIO TUIEPKAIbIUEMIIO, OblIa WHHUIIUUPO-
BaHa Tepamus IuHaKaIbieToM 30 Mr/CcyT ¢ TMOJOKHU-
TeJbHBIM 3(PHEKTOM B BUje CHUXKEHUSI YPOBHS aibOy-
MUH-CKOPPEKTUPOBAHHOTO KAJIbIUs 0 2,74 MMOJIb,/ .
Ormeuarnoch nporpeccupympomiee cHibkenne MIIK
(tabn. 2). o maHHBIM MyJbTHCIHPATBHON KOMIIBIO-
tepHoil Tomorpadpun (MCKT) BbIsAB/IEHDBI KaJbIMHA-
TBI 06enxX ToYeKk pasmepamu a0 4 MM. [lpm Tommue-
CKOIl [MArHOCTHKE BU3YaJU3UPOBAHBI 0OPA30BAHI

Ta6auua 1. JlaGopaTopHble IOKa3aTeau manueHTKy JI. 3a mepuos HaGI0qeHIs
Table 1. Laboratory parameters of Patient L. during the observation period

o naparupeouaskromun | Ilocie maparupeonasKkroMun
Iapamerp / Parameter Before parathyroidectomy | After parathyroidectomy
07.2020 | 03.2021 | 09.2021 10.2021 08.2022
IDING, /b /7 JPHTLEL (el 132,02 | 119,9 | 147,6 | 57,99 84,37
(mopma / norm: 15—65)
Ca o6u1., mmosn/n / Ca total, mmol/L
(wopma / norm: 2,15—2,55) 2,72 2,84 2,88 2,49 2,72
AnbGymun-ckopp. Ca, mmosb,/ o1 / Ca adj., mmol /L B B
(mopma / norm: 2,15—2,55) 2,82 2,88 2,74
P, mmomn/n / P, mmol/L
(nopma / norm: 0,74—1,52) 057 0,51 0,69 o 0,81
Buramun D, ur/mn / Vitamin D, ng/mL 12.79 . 2% B B
(nopma / norm: > 30) ’
I®, Ea./n / ALP, U/L .
(nopma / norm: 40—150) — IS 277 28
pCK® no CKD-EPI, mu/mun,/1,73 m> .
GFR CKD-EPI, mL/min/1,73 m’ 80 > 69 &
Ca cyr. Moun, Mvmor/ ¢yt / Daily urine Ca, mmol/ day . . 6.3 B 17
(nopma / norm: 2,5—8) ’ ’

IIpumeuanue: I1TT — naparropmon; Ca obur. — kanpiuii o6muil; anb6ymMuH-ckopp. Ca — anbOyMUH-CKOPPEKTHPOBAHHBII KaJlb-
muii; P — docdop; HID — menounas docdarasa; Ca cyr. MOYM — KaJbIiil CyTOYHOU MOYH.

Note: PTH — parathyroid hormone; Ca total — total calcium; Ca adj. — albumin-adjusted serum calcium; P — phosphorus;
ALP — alkaline phosphatase; Daily urine Ca — daily urine calcium.
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Ta6auua 2. Pesynbratel DEXA moscHUYHOTO OT/esia TIO3BOHOYHUKA, GeJIPEHHON 1 JIy4eBoil KocTeit
nareHTKy JI. 3a mepuoa HabI0eHIs
Table 2. Results of DEXA of the lumbar spine, femur and radius of Patient L. during the observation period

9

Otaen / Region MIIK, SD no T-kpurepuio / BMD, SD T-score

: — — -5,2

L, — — —6,1

Lm — — —5,5

L, — — -5,6

L-L, —4,5 -5,5 —5,6

Ieiika 6eapa / Femur neck -3,6 -3,8 —4,0
Bexnpo B nenom / Femur total 3,7 —4,0 —4,1
JlyueBast koctb 33 % / Radius 33 % — -5,3 —5,4
JlydyeBast kKoctb B 11esioM / Radius total — —6,5 —6,4

YeThIpeX OKOJIOIIMTOBUIAHBIX JKeje3: IIPaBoil BepXHei
(2,1 x1,1 x0,9 cm), npasoit amxnreit (0,8 x 0,6 x 0,4 cm),
nesoii Bepxueit (2,1 x 0,9 x 0,6 c¢M), 1eBoii HIKHeid
(1,2 x 0,7 x 0,8 cM). Y mauMeHTKM OTCYyTCTBOBAJM
KJIMHIYECKHE MPOSIBICHMST CHHAPOMa MHOKECTBEHHBIX
SHIOKPUHHBIX Heomnasuil 1-ro tuma (M3OH1), mosro-
My, TIPUHUMAsT BO BHUMaHUE ee BO3PACT, TEHETUIECKOE
o6cJieloBaHle PEKOMEH/IOBAHO He ObLIO.

[IpoBoamiach OlleHKA COCTOSIHMSI II€YeHH BHE IIPO-
THBOBUPYCHOI Tepanuu, KJIMHUYECKU 3HAYNMBIX OT-
kjoHenuii He soisABaeno: ACT — 48,1 Ex./n (nopma:
5-34), AJIT — 31,8 Ex./n (mopma: 0—55), Gumn-
py6un ob6umit — 13,8 Mrmosb/ 1 (Hopma: 3,4—20,5),
Genok obmmit — 79,4 r/n (mopma: 64—83), annly-
mun — 37 1/n (sopma: 34—48), mporpoMGHHOBOE
Bpemst — 10,1 ¢ (mopma: 9,4—12,5), nporpomMbuna —
151 % (nopma: 70—140), MHO — 0,87 (nopma: 0,9—
1,2), ¢ubpunoren — 3,15 v/ (Hopma: 2—4).

B cenrsibpe 2021 r. mpoBeeHO XUPYPTrUYECKOE
geqerwe [ITTIT. Ilpu BbigeseHun o6Gpa3zoBaHUS
MpaBoil BepxXHell OKOJONUTOBUAHON >KeJjie3bl OTMe-
YeHO OTCYTCTBHE CUTHAJa C IMPABOTO BO3BPATHOTO
rOPTAaHHOTO HEPBA IIPY BU3YAJbHO MOATBEPIKIECHHOI
€ro TEJOCTHOCTH Ha BCEM TPOTSKEHHUH, MPUHSITO
penieHre 06 orpaHuYeHHH O0beMa Olepalu I0 ce-
JIeKTUBHON mapaTtupeonsskroMu. CpIBOpOTOYHAS
kouterrpaimst ITTT o oneparpm cocrapsiia 115,5 nr/mi,
B IepBble CyTKu mociae — 57,9 nur/mi, 6bLia no-
CTUTHYTa  HOPMOKAJBI[UEMUSI. T'ucrosornuecku
KapTHHA COOTBETCTBOBAIA ATUIIMYECKON OIMyXOJIH
MpaBoil BepXHel OKOJIONIUTOBUAHOW Keje3bl pTis
(BO3, 2017). B mocreomepanmMoOHHOM MEPHOIE
6blJIa MHUITMUPOBAHA TepaNus KOJeKaJbIndeposoM
1000 ME/cyT.

B cBsizu ¢ HepaauKaabHBIM 00HEMOM XUPYypruye-
CKOTO JIEYeHUsI y TAIMEHTKN COXPAHSJIOCH ITOBbIIIe-
HUE OCHOBHBIX MOKazaTeseil Kajbluii-gpochopHoro
o6Mena, 4To cooTBercTBOoBaJso nepcucteriuu [ITTIT
(ta6n. 1). Jlumamudyeckas oOlleHKa BbIpa>K€HHOCTU
OCJTOKHEHWI 3a60JieBaHNs TOATBEPANIA TPOTPEC-
cupyiomee cumwxkenne MIIK (ra6n. 2), yseaude-
HUE KOJMYeCTBa W Pa3MepOB KOHKPEMEHTOB B o0e-
uX moykax. Ilo JJaHHBIM TONMYECKON AMATHOCTUKU

COXPaHSINCh 00PA30BAHUS TPABOI HUMKHEH, JIEBBIX
BepXHell 1 HIKHEH OKOJIOMUTOBUIHDIX JKeses.

[Ipu BoiICcKE cHOPMYIMPOBAH KIMHUYECKUN [THATHO3:

- Ocnosnoe sabonesanue: 1lepBudHbIi runEepnapa-
TUPeo3, CUMNTOMHast (opMa, perujuB T0CTe yjaase-
HUS aTUTIMYECKOW aJeHOMBI TPaBOll BepXHell OKOJO-
HIUTOBUAHOI sKejie3bl. OOpa3oBaHus MPaBOil HIKHER,
JIEBBIX BepXHEH M HUKHEH OKOJIONMIUTOBUIHBLIX JKeses.

- Couemannoe 3aboneeanue; Iuppos IeueHn
BupycHoit HCV sruosoruu, kmace A (5 Gamrios)
no Yailngy — Ilbio. IlopTanbHas rumnepTeH3us: 1mop-
TO-CHCTEMHBIE ITYHTBI, BAPUKO3HOE paCIIupeHre BeH
nunieBoja 1-if cT. IHIOCKONHMYECKOE JIUTHPOBAaHUE
B 2021 r. TpoM603 BOPOTHO# BEHBI.

- OCn0KHEHUS. 0CHOGH020 3a004e6aHUsL; [TBYCTOPOHHMI
HedporTa3. KOHKpEeMEeHT AMCTATbHON TPeTH IpPaBo-
ro MouerouHuka. [IpaBoctopoHHuil ypereporugponed-
po3. Tsxemplit 0CTeomopo3 CMEINanHOToO TeHe3a ¢ KOM-
npeccuoHHbIMU TiepesioMamMu Tes LI—IIT 1o3BOHKOB,
¢ MakcuMaabubiM cHukenueM MIIK B syuesoit koctu
no —7,1 SD no T-kpurepuio.

- Conymcmsyiougue 3abosesanus.: JIeBOCTOPOHHMIT
MHOTOY3JI0BOH 9yTUpeonHblii 306 (o6umii 06beM miu-
ToBuziHOM xkemespr — 9,5 em?). JKenmesomedunurHas
aHeMust Jierkoii creneHu. HejpocrarouHOCTh BUTaMU-
Ha D. MHOXecTBeHHbIE KHUCTBI TTOYEeK. XPOHUYECKas
60s1e3Hb 110UeK C2.

[TanrenTke ObLIO PEKOMEHIOBAHO TOBTOPHOE XU-
pypruveckoe JjiedeHre, OJHAKO BO BpPeMs OuyepeHOM
TOCIIUTATN3AINN Y Hee BO3HUK OCTPBbI OOCTPYKTHB-
HBII THesoHedPUT BCIEACTBHE OOTYpAIMK IIPABOTO
MOYETOYHWKA KOHKpPeMeHTOM. B ypomormdeckom oT-
JleJIEHUW TI0CJie YPeTPOIMCTOCKOIIMK TIPU  T1a/IEHUN
C BBICOTBI COGCTBEHHOr0 pocra (IMOACKaIb3bIBaHHE)
MalueHTKa TepeHecsa nepesoM IeiiKu jeBoil 6e/peH-
Holl koctu. sKeniuHa Obljia nepeBejieHa B TPaBMAToO-
sornvyeckuii cranmonap. Ilocse opronexuyeckoro Je-
YeHUS C YYETOM CPOKOB HEOOXOIUMON pealuInuTaIlini
PEKOMEH/IOBAHO BO30GHOBJIEHNE AHTUPE30POTUBHOI
tepanuu. K cokanenuio, 1mocje BBINMUCKU U3 CTaIU-
OHapa CBI3b C TAIMEHTKON ObLia yTepsiHa, BIOCJEN-
CTBUH POACTBEHHHUKM COOOIIMIN O ee cMeptH (IIpmdm-
Hy YTOYHMTH HE yJaJl0Ch).
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Tab6auua 3. JlaGoparopubie nokasarenu naiueHTku O. 3a nepuoj; HAGIIOAeHUS
Table 3. Laboratory parameters of Patient O. during the observation period

o maparupeounaKroMun ITocsie maparupeongaKTOMUA
Mapamerp / Parameter Before parathyroidectomy | After parathyroidectomy
11.2019 | 03.2020 | 03.2021 | 10.2021 | 12.2021 | 09.2023
IITT, nr/wx / PTH, pg/mL 187,9 | 4902 | 2253 | 110,8 185 190,2
(wopma / norm: 15—65)
Ca o6u1., mmoan,/ 1 / Ca total, mmol/L
(nopma / norm: 2,15—2,55) 28 259 %3 2,4 ZAL 208
Amp6ymun-ckopp. Ca, mmons,/n / Ca adj.,
mmol/ L — 2,51 2,58 — — 2,64
(nopma / norm: 2,15—2,55)
P, mmonn/n / P, mmol/L
(mopma / norm: 0,74—1,52) a 1o 1,05 a a 1,09
Buramuu D, ur/mn / Vitamin D, ng/mL _ . _
(nopma / norm: > 30) 18,9 30 43,4
o, Ex./n / ALP, U/L - _ _ _
(nopma / norm: 40—150) 22 1t
pCK® no CKD-EPI, mn/mun/1,73 M2 . 105 97 . . 88
GFR CKD-EPI, mL/min/1,73 m?
Ca cyt. Moun, mmosn/cyt / Daily urine Ca,
mmol/day - 1,37 4,4 = = 3,8
(nopma / norm: 2,5—8)
Hpumeuanue: IITT — naparropmon; Ca o6ur. — kamipiuii o6miuii; anb6yMuH-ckopp. Ca — anbOyMUH-CKOPPEKTHPOBAHHDI Kalb-
mmit; P — ¢ocdop; HID — menounas dpocdarasa; Ca cyr. MOUM — KaJblil CyTOYHONH MOYH.
Note: PTH — parathyroid hormone; Ca total — total calcium; Ca adj. — albumin-adjusted serum calcium; P — phosphorus;

ALP — alkaline phosphatase; Daily urine Ca — daily urine calcium.

Kimnuyeckuii cayyaii Ne 2

[Tanmentka O., 47 net, B 2007 r. nepenecsa opTo-
TONMYECKYIO TPAHCIJIAHTAIUIO TT€YeHH MO TOBO/Iy CUH-
npoma bagma — Kunapu ¢ ¢opmupoBanueMm 1mpposa
MeYeH!, C TeX MOP MoJydasa UMMYHOCYTIPECCUBHYIO Te-
pamuio (ruxmocnopun 200 mMr/cyt). MDyHKIUSA TpaHC-
nanTara ObLTa yaoBjaeTBopureabHas. O6cien0BaHus
Ha MpefMeT KOCTHBIX HApYIIeHWH /[0 TPAHCIIAHTAIIH
nmeyeHu u gasnee 10 2019 r. He TPOBOAMIHCD.

B nos6pe 2019 r. mpu o6caeloBaHUH TIO TIOBOJLY
60Jieil B KOCTSIX OBLIM BBISIBJIEHBI TOBBINIEHNE CBIBO-
potounoit koumentpanuu IITI, runmepkambiimeMus
npu nedunure Butamuna D (tab. 3).

B mapre 2020 . manueHTKa BriepBble OblLIa TOCTU-
TAJU3NPOBAHA B OT/IEJIeHNE TAaTOJOTHH OKOJIOIUTO-
BU/IHBIX JKesie3 W HapyIleHWH MWHepaJbHOrO o6Me-
Ha DI'BY «HMUIL supokpunosornn» Munsapaba
Poccun. Bpiio BbIsSIBIEHO MOBbBINIEHNE CHIBOPOTOYHOMN
kouterrpaiuu [ITT ipu HopMoKabIieMun 1Mo aabOy-
MUH-CKOPPEKTHPOBAHHOMY KAJbIIMIO W THUIOKAIBIINY-
pun Ha ¢one coxpanuoit pCK®d (ra6. 3). YuurbiBas
OJTHOKPATHYIO TUTIEPKATBbIIMEMUIO B aHAMHe3e Ha (hoHe
BEPOSITHOTO TIpUEMa MPernapaToB KaJbllnsl, HOPMOKaJb-
IIMEMUIO W TUTTIOKAJBIINYPUI0 HA MOMEHT TOCITUTAIN3A-
1uu, a Takxke gedurmr putamuaa D, 6bLT 3amo103peH
BTOPMYHBII XapakTep runeprnapatupeosa. C 1esbio
nuddepeHmanbHO  IMarHOCTUKY — WHUIIMMPOBAHA
mpoba ¢ anbdakanpiugoaom 1 Mrr/cyr. Ha msitere
CYTKM TIpMeMa mperapaTa OTMEYeHO CHIDKEHHe KOH-
nenrpauun IITT go 316,1 ur/Ma 1pu coxpaHeHUH

HopMoKasbiueMun  (anb6yMUH-CKOPPEKTHPOBAHHbIH
KaJIbI[iT 2,54 MMomb/ 1), GBLIO PEKOMEHIOBAHO
MPOJOLKUTD TIPo0y aMOyraTopHo 10 1 Mecsiia, 0JHaKO
mocJie BBIMTUCKY Tpenapar MpUHUMATa HEPETYJISPHO.
B mapte 2021 r. 3adurcupoBano nosbienue IITT
MpU yMEPEHHOW THIePKATbIINEMUN W TUMOKATIBIINY-
pun (ta6n. 3). Paccuntano cooTHolleHNe KIUpeHca
kampius n kpeatuHnHa — 0,01. C y4yetoMm cToiikoit
TUNOKAJBIINYPUN B aHaMHe3e 1pu coxpanHoit CKD
JULSL UCKJTIOUEeHUsI CeMeiiHoil JoOpOKaueCcTBEHHON Th-
MOKAJIBIINY PUYECKOH TUTEePKATbIINEMUN BBITTOJHEHO
cekBeHupoBanmne rena CASR — maToreHHBIX W Be-
POSITHO TIAaTOTEHHBIX BAapUAHTOB, a TaK:Ke BapUAHTOB
C HEHU3BECTHOU KJAWHWYECKOH 3HAYMMOCTBHIO He 00-
Hapy>kKeHO, B CBSI3W C YeM COCTOSHUE pacIleHEeHO
kax IITTIT.

IIpu o6caegoBannu Ha peamer ocyoskHeHuit IITTIT
no ganubiM DEXA ObL1 BbISIBJIEH OCTEONOPO3 B TIO-
SICHUYHOM OT/IeJie TI03BOHOYHUKA, Ielike GeApeHHOI
KOCTH U JUCTAJTBHOM OT/iesie jiyueBoi Koctu (tabu. 4).
IIpu pentrenorpaduu TpygHOTO M TOSICHUYHOTO OT-
JIeJIOB  TIO3BOHOYHUKA KOMIIPECCHOHHBIE TIEPEJIOMbI
TeJI MO3BOHKOB BbIsiBJIeHbI He ObLan. I1pu Y 3U mouex
JINATHOCTUPOBAH JIBYCTOPOHHUI MUKPOHE(PPOJUTHAS.

IIpu Ttommyeckoii mumarHoctuke (Y3U n MCKT
C KOHTPACTHBIM YCUJIEHUEM) BU3yaIM3UPOBAHO 06pa-
30BaHUe JIEBOW BepXHEH OKOJIONUTOBUIHON >KeJe3bl
(1,8 x 1,0 x 0,6 cm).

IIpu onenke QyHKINM TIeYeHN KIMHUYECKHW 3Ha-
YUMBIX OTKJOHeHui He BbiaBiaeHo: ACT — 33 Ex./a
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Ta6auua 4. Pesynpratel DEXA T0OsSICHIYHOTO OT/lesia TTO3BOHOYHNKA, GeJPEHHON W JIy4eBOil KocTeit

naredTkr O. 3a TMeproj HaGJIIOIeHIS

Table 4. Results of DEXA of the lumbar spine, femur and radius of Patient O. during the obser-

vation period

Otnen / Region MIIK, SD no T-kputepuio / BMD, SD T-score
L 3.4 —2,3 —3.1
L, 4,0 2,7 3,3
L, 35 2.2 3.4
L, 3.9 3,0 4,0
L-L, -3,7 —2,5 (+18,2 %) —3,4 (—12,3 %)
[leiika 6eapa / Femur neck -2,5 —2,0 —2,3(-6,2 %)
Beapo B nenom / Femur total 2.3 —1,9 (+9,8 %) =23}
Jlyuesast xoctb 33 % / Radius 33 % —4,3 —4,2 —3,9
Jlyuesas koctb B 1enoM / Radius total —4,8 —4,6 (+2,2 %) —4,6 (+3,7 %)

(wopma: 5-34), AJIT — 25 Ex./n (wopma: 0-55),
6nmupy6un obmuii — 6,9 Mrmouan/ 1 (Hopma: 3,4—
20,5), 6enok o6mmit — 70 r/n (Hopma: 64—83), anb-
6ymun — 42 r/n (Hopma: 35-50).

B centsibpe 2021 r. BBINOJTHEHO yjaJieHNe JIEBOH
BepXHeil OKOJIOMUTOBUAHOM KeJle3bl. B mepsbie cyT-
KU TIOCJIe ONEepaIiuy OTMeYaJlch CHUXKEHUE YPOBHS
IITT co 157,7 mo 110,8 nir/MI 1 HOPMOKATDITHEMIS.
Iucronornyeckass KapTWHA COOTBETCTBOBANA ajle-
HOME OKOJIOIUTOBUAHON >Kese3bl. B To ke Bpems
nosinoit HopMmanuszauu [ITT B nocaeonepannoHHOM
nepuojie He OBLIO.

C nexabps 2022 t. Bo30oGHOBJIEH NpueM aibda-
Kasgbiuaona 1 MKr/cyT ¢ mocieaytomieit Tutpaiueit
J103bl, HAa (POHE Yero COXPAHSJIOCH TOBBINIEHNE KOH-
neaTpaunn IITT npm mopmoxambimemun. Ilpm mo-
cJeyIoONeM YBEeJTUYeHUU J03bl aJbaKkaiabIu0/a
10 2 MKT/cyT Gblia 3aduKCHPOBAHA TUIEPKAIbIIHE-
MU [IPH COXpaHeHuH rumnepnapartupeosa (rabma. 3),
yto moaTtBepamiao penuaus IITTIT. Tlo manHBIM
DEXA (ra6s. 4), Ha TOT MOMEHT OTMeYaJach OTPH-
matespHas auaamnka MIIK B mosgcHwaHOM OTIEse
MMO3BOHOYHUKA W B MPOKCUMAJIbHOM OTJlesie JIeBOH
6eqpeHHON KocTH. B X0/1e TOTMYeCcKOii AMarHOCTUKU
(Y31 u MCKT ¢ KOHTPAacTHBIM ycuJIeHHeM) ObLIO
MOATBEPIKIEHO Hajuuue oO6pa3oBaHUs JIEBOW HUK-
Hell okosomuToBUAHOI xKemesnl (1,2 x 1,0 x 0,5 cm).
Tax:xe mo mamabpiM MCKT maparpaxeanabHO cJieBa,
0 HUKHEMY KOHTYPY JIEBOU JIOJW IMIUTOBUHON Ke-
Jie3bl BU3YaJU3UPOBAIOCEH JIPyroe o6pa3oBaHue pas3-
mepamu 1,0 x 0,6 x 0,5 cm.

YuurhiBas TOATBEPKIEHHbIN DEIUIUB TTEPBUYHOIO
TUTIEPTIAPATUPED3a, MHOKECTBEHHOE TIOPAsKEHUE OKOJIO-
MUTOBU/HBIX JKeJie3, OTHOCUTENbHO MOJIOIOH BO3pact
MAIMeHTKH Ha MOMEHT MaHudecTam 3a00I€BaHUs
HeJb3sT ObLIO UCKJIIOUNTh HacsecTBeHnblil reres3 ITTTIT.
KimHnuecknx JaHHBIX, XapakrepHbix g MOHI1-
CHH/IPOMA, BBISIBJIEHO He ObLI0. /OTOJHUTETHBHO PeKOo-
MEeH/IOBaHO TPOBe/eHNe cekBeHMpoBaHus rena MENT,
obcieloBaHie KPOBHBIX POJICTBEHHUKOB — 3TH PEKO-
MEeH/IAIMY He ObLIN BBITIOJTHEHDI.

B despane 2024 r. BbioJHEHO yaajgeHne o6pa-
30BaHUS JIEBOW HUKHEH OKOJIOMIUTOBUIHON >KeJe3bl,
MpH THCTOJOTHYECKOM HccaenoBannu — auddysHas
runepiviasusi. B mocsieonepainnoHHOM TEPUOJIE OTMe-
yasoch cumkenue IITT ¢ 454 po 175,7 nur/Mu u HOp-
MOKaJIbITHEMUSI.

[Ipu BbIMHCKe cHOPMYTUPOBAH KINHUIECKUN /THa-
THO3:

- Ocnosnoe sabonesanue: IlepBUdHbIA TUIIEPIAPa-
TUPEO3, CUMNTOMHAsA (pOpMa, PEMHUCCHUS TIOCie yiaae-
HUST aJIEHOMBI JIEBbIX BEpXHEH U HIKHEH OKOJONUTO-
BH/IHBIX JKeJe3.

- Couemannoe  3abonesanue: OproronuuecKas
TPAHCIJIAHTAIUS TIeYeHH TI0 MOBOJY IMPPO3a MeYeHN
B ucxojie curgpoma bagma — Kwuapu B 2007 1.

« Oca0:xnenust ocHo6H020 3ab6oesanus.; OcTeonopos
CMETITAHHOTO TeHe3a ¢ MaKCUMaIbHbIM cHIKeHneM MITK
B JIydeBoii Koctr 0 —4,6 SD mo T-xkputepuro.

- Conymcmeyrowue 3abonesanus: IlepBUYHBINT
TUMIOTHPEO3 B WCXOJle AYTOMMMYHHOTO THPEOUIUTA,
MeInKaMeHTO3Hast KoMieHcanus. KoMOuHupoBaHHAs
tpoMGoduaus (HacrenCTBEHHAS W NMPUOGPETEHHAS:
aHTU(DOCHOTUIUIHBIN CHHIAPOM C MUPKYJISIHENd BOJI-

YaHOYHOTO aHTHKoaryasHra). JKenesomeduiuraas
aHeMMs1 JIeTKOH cTereHu. IlpexxjaeBpeMeHHas He-
JIOCTATOYHOCTb ~ SIMYHUKOB. BropmynHas ameHOpes.

KiuMakrepuuecKnii CUHAPOM JIETKOI CTereHH BbIpa-
skennoctu. Kuctbl o6enx mouek. XpoHudeckas 60-
se3ub movyek C2.

Oocy:kaenne

Hamu npoananmmsupoBaHO /[iBa cjydasl TsI>KeJIO0-
ro IITTIT: y manmentku ¢ LIl n y manueHTKkn mocse
TPaHCIJIaHTAIUN TIeYeHH.

Oco6eHHOCTbIO  MPEJCTABJIEHHBIX — KJIMHIIECKUX
cioydaeB sABageTcsl BbipakeHHoe cHukeHune MIIK
BO BCeX OT/eJax, a TakKe Hajludyle MHOKeCTBEHHbIX
HU3KOIHEPTreTHUeCKNX IMepesioMOB Yy TMepBOi malu-
entkn. [lnsg marosormm koctHoil TkaHu mpm IITTIT
xapakrepHo cHwxkenne MIIK npeumynecTBeHHO
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B KOPTHKaJbHOM cjoe koctu [10]; Takum o6pasom,
npu DEXA wambosiee BBIpa)KEHHbIE W3MEHEHNS,
KaK MpaBuyo, HAGJIIOAI0TCS B IUCTATBHOM OT/IeJe JIy-
4eBOW KOCTH. B TIpe/cTaBieHHBIX KIMHUYECKUX CJIY-
YasgX OTMEYaJOCh BBIPA’KEHHOE W OTHOCUTEJbHO PaB-
HoMmepHoe cHKenne MIIK mo Bcex wmccsreToBaHHBIX
orgenax (BKIOYas IO3BOHOYHUK € Hpeol/agaHneM
TpaGeKyIApHOro KoMImapTt™MenTa). ¥ nanuentos ¢ 111
oTMeuaiorcs OoJiee Huskme sHadenuss MIIK B mosic-
HUYHOM OT/ieJie TIO3BOHOYHHMKA M0 CPAaBHEHUIO C INeii-
Kol 6enpennoit koctu [11, 12], T.e. mpeamnonaraercs
OTJIYNE B MOPAXXKEHUM KOPTHUKAJILHOU W TpabeKyJisip-
HOH KOCTHOIl TKaHu. B 6GOJbIIMHCTBE UCCJIELOBaHMUIA,
MOCBSIIEHHBIX OCTEOTIOPO3Y Yy MAIMEeHTOB C XPOHU-
yecKUMH 3ab0jeBaHugMU TedeHu, B ToM uyucae IIII,
s3HaveHnst MIIK wm3y4eHpl B MOSICHUYHOM OT/eje T0-
3BOHOYHUKA ¥ B TPOKCUMATIBHOM OT/ee OelpeHHOil
Koctu, paHuble o coctogHuu MIIK B amcraspHOM OT-
JleJie JIy4eBOi KOCTH orpaHuveHbl. VMeromimecs ke
JTAHHDBIE JIEMOHCTPUPYIOT OTCYTCTBUE 3HAYUMOTO CHU-
skennst MIIK B nyueBoit KocTu y TAlMEHTOB € XPOHU-
yecknMu 3abosneBannamn nevenn u 11T [13].

[Iportieccnl, Jiexkate B OCHOBE Pa3BUTHSI OCTEOTIOPO-
3a y MAIMEeHTOB C XPOHIMYECKUMU 3a00I€BAaHUSIME TTEYEHH,
CJIOKHBI M JI0 KOHIIA He u3y4eHbl. [IpemnosnaraeMbmMu
MeXaHW3MaMi MOTYT OBITb CHUJKEHWE KOHIIEHTPAIUii
uHCyJIMHONOA06HOTO (hakTopa pocta-1, HpubpoHEKTHHA,
MOJIOBBIX TOPMOHOB W TJIOGYJIMHA, CBSI3BIBAIONIETO MO-
JIOBbIE TOPMOHBI, BCJIE/ICTBUE CHUKEHUS CUHTETUYECKON
yukimu evenn. [log BMsHIEM TOPMOHOB, YYacCTBYIO-
MIUX B KOCTHOM MeTaboJIn3Me, TleueHb B HOpMe Bbipala-
TBIBAaeT pas/ImdHble MUTOKHHBI (Hampumep, 1L6 B oTBeTr
Ha geficteue ITTT). CieKTp M KOHIEHTPAlUh HUTOKU-
HOB, GOJIBIITMHCTBO W3 KOTOPBIX MOTYT BJIUSATH HA KOCT-
HBIII MeTaboJIM3M, MEHSIOTCS MPU XPOHUYECKUX 3a60J1e-
BaHWSX TI€YeHN, OCOOEHHO TIPU XPOHUYECKUX BUPYCHBIX
renatutax [d]. ¥ mammenroB ¢ MAJKDBII Taxske ugartie
BCTpeYAeTCST HapyIIeHWe KOCTHOTO MeTabosm3Ma, Tjie
KJTIOYEBbIMU TIATOTEHETHYECKUMHU  (DAKTOPaMU  SIBJISIIOT-
CSl MHCYJMHOPE3UCTEHTHOCTh W CUCTEMHOE BOCTIAJIEHUE
B paMKax MertaGoJsimueckoro cunzapoma [ 14]. Hapymenne
paBroBecus B cucteMe RANKL-RANK-OPG, koropas
SIBJISIETCST KJIFOYEBBIM PETYJISITOPOM KOCTHOTO TOMEOCTa-
3a, TaKyKe PACCMATPUBAETCSl KAaK OIUH M3 MEXAHM3MOB
PasBUTHUST OCTEONIOPO3a TIPU XPOHUUECKUX 3200JI€BAHU-
ax mederu [15].

CepbesHoil poOIeMOil  SIBJSIETCST  TIPOTPECCUPY-
fomee cHmkenne MIIK BcieacTBre BBICOKOTO KOCT-
HOTO MeTaGoJm3Ma BCKOPe TIOC/Te TPAHCILIAHTAIIH
nedenn [16], a Takke Ha (pOHE TIPIMEHEHUSI NMMY-
HOCYTIPECCUBHOI ~Teparnu, OCOOGEHHO TJIIOKOKOPTH-
kouzioB. C ydYeToM BBICOKOW YaCTOTBI OCTEOMNOPO3a
y TAIUEeHTOB C XPOHUYECKUMU 3a00JIEBAHUSIMU T€ve-
HU He UCKJIOYEHO, YTO ISl TOJJIeP:KAHUS ONTUMAJIb-
HOTO KOCTHOTO OOMeHa B TaKUX CJIydasix TPeGyioTCs
OTJINYHBIE OT CPETHENOMYISIUOHHBIX KOHIIEHTPAINN
IITT, kambius, docdopa n pazaUdHbIX METaAGOTUTOB
ButaMuHa D B KpoBu. JTa runoreda TpedyeT AanbHeli-
nero u3ydenus. Bo BTOpOM onmMcaHHOM HaMu cJiydae
naiueHTka He o6Cje0Basiach Ha MpeAMeT KOCTHOM

MATOJIOTUM HU JI0, HU TIOCJe TPAHCIIAHTAIUU Tieve-
Hu BiIoTh g0 2019 r., mO3TOMYy OIEHUTH 1aBHOCTH
TAHHBIX H3MEHEHHI, a TaKKe BKJaJ TeX HJIH HHBIX
(aKkTOPOB HE TPEJCTABISIETCS BOZMOKHBIM.

Taxxke o6paiaer Ha ce6s1 BHUMaHUE MHOXKECTBEH-
HOe TOpa’keHWe OKOJIOMWTOBUAHBIX KeJse3. [lepBbrit
KJIMHUYECKWH ciydall puMedaTesieH pa3BUTHEM OOb-
eMHBIX O00pa30BaHUIl YeThIPEX OKOJOIIUTOBUIHBIX
JKeJie3 Y JKEHIIMHBI € JIJTUTEJbHBIM aHAMHE30M XPOo-
HUYECKOTO BUPyCHOTo Tematuta C U MepCcUCTEeHIuei
TUIIepIIapaTupPen3a TI0CTe CEeJeKTUBHOTO y/aJeHus
HanbGosree KpymHoro u3 oGpasoBanmii (0KaszaBImerocs
ATUIMYECKON afeHOMOR). Y BTOPOil MAIllMEeHTKH pe-
IIUWB TUTEepPHapaTHpeo3a CIyCTS TOoJ TOCie XUpPyp-
TUYECKOTO JIEYeHHUs TaKyKe CBUIETEJIbCTBOBAI O MHO-
JKECTBEHHOM MOPAYKEHWM OKOJIOIIUTOBUHBIX JKeJe3.
[MonmurnanaynsipHoe MOpakeHUue OKOJIOIUTOBUIHBIX
JKejle3 HaBOAWT Ha MbBICAb O HACJHEICTBEHHOM Xa-
pakrepe 3aGoseBanusi. IlarmeHTkaM OBLIO TPOBE/E-
HO KJWHWYecKoe obcienoBanue Ha mpeamer MIOH1-
CHUH/IPOMA, BO BTOPOM CJIy4ae C y4eTOM OTHOCHUTETHHO
MOJIOJIOTO BO3pacTa MaHU(ecTarum 1 MHOKEeCTBEHHO-
TO MOPaKEHUsI PEKOMEH/I0BAHO CEKBEHMPOBAHUE TeHa
MENT, ogaako BBUAY pa3HBIX TPUYMH OHO MPOBEE-
HO He ObL10. TeM He MeHee OTCYTCTBUE KJIMHUYECKUX
1 7a6GOPaTOPHBIX TPU3HAKOB JAPYTUX KOMIIOHEHTOB
MOBOH1-cunapoma, HEOTSTOINIEHHBIN CEMEWHBIH aHaM-
He3 6OJIbIlle YKA3bIBAIOT HA CIIOPAJANYECKHT XapaKTep
3a60J/IeBaHUS.

MHOKeCTBEHHOE TMOPAKEHUE OKOJIOIUTOBUIHBIX
JKesie3 JacTo HalJI0aeTcsl y TallMeHTOB €O BTOPHY-
HBIM THIEPIAPATUPEO3OM C JJIUTETHHBIM aHAMHE30M
XPOHUYECKOI 60JIE3HN TIOYEK, PA3BUTHE THIIEPIIAPATH-
peo3a B 3TOM cjIydae BO MHOTOM CBSI3aHO C HapyIIeHU-
eM 3aKJIOYNUTEJIbHOTO JTalla aKTUBAIUKM BUTaMuHa D.
B TO ke BpeMs TIeYeHb TaK)Ke WTPAET BAXKHYIO POJIb
B €ro aKkTHUBAIMU U MeTaGoJm3Me: THAPOKCUIUPOBA-
Hue u o6pa3oBaHue 25-TUAPOKcuBUTaMUHA D, cuHTE3
6eJIKOB-TIEPEHOCUYNKOB, TaKUX KaK aJbOyMUH W BHTa-
MuH D-cBsizbiBatoniuii 6enok. Takum o6pazoM, MOKHO
MPEATIONOKUTD COYETaHNe TIEPBUYHOTO U BTOPUYHOTO
TUTIEPTIAPATHPED3a Y MAIMEHTOB ¢ XPOHWYECKUMU 3a-
60JIeBaHUSIMU II€UEHU.

Ponp Buramuna D B peryaauuu ocu <IITI —
KaJbIUil» y MAllUEHTOB C XPOHUYECKUMU 3a60JeBa-
HUSME TIeYeHU He JI0 KOHI[a sICHA, NMPOBEeJeHHbIE UC-
CJIE/IOBAHNST UMEIOT TPOTHUBOPEUYMBLIE PE3YJIbTATHI.
MHorme W3 HHUX [E€MOHCTPUPYIOT BBICOKYIO PacCIpo-
CTpaHeHHOCTb jAedunura ButamMmHa D cpenum mnamm-
€HTOB C XPOHUYECKUMU 3200JIEBAHUSIMU TI€YEHU, OCO-
6enno ¢ IIII, y koropbix ObLaa OoTMeueHa o6GpaTHas
CBSI3b MEXJ/Y ypOBHeM BUTaMWHA D U TsDKeCThio 3a-
6osieBanud 1o mkane Yaitnga — Ilsio [17]. K npen-
MOJIATAEMBIM MEXaHU3MaM, BeAYIIUM K CHIDKEHUIO
koHuienTpanuit 25-OH Burtamuna D y nanHol rpymnib
MAIMEHTOB, OTHOCSIT CHIDKEHHE BO3IENCTBUS HK30-
TeHHBIX HCTOUYHMKOB BuUTaMuHa D (cosHe4yHbBIH CBeT,
NWIa), KHIIEYHYIo MaabaGCopOIMIo TMHIEBOTO BH-
taMuHa D, CHUXKeHWe 9H/IOTEHHOW TPOYKIIMU BUTA-
MuH D-cBs3biBatomero 6ejka n arbOyMUHa MeYeHbIO,
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HapylieHne THIPOKCHJINPOBAHUS KOJIeKaIbidepoa
B neuenn [3].

YuuteiBast 9TH JaHHbBIE, MOKHO OKU/IATh PA3BUTHUS
TUMOKAJIBIIEMAN ¥ BTOPUYHOTO THUIEpHapaTUpeo3a
y TAIMeHTOB C XPOHWYECKUMHU 3a00JIEBAHUSIMU TIeve-
nu. Tem ne menee B uccaegosanuu K. Narayanasamy
et al. ¢ yuyactmem 236 manmeHTOB ¢ XPOHHYECKUMHU
3a60/I€BAaHUSMI  TIEYEHW MelnaHa KOHIIEHTPAIin
25-OH Buramubna D cocrasmaa 23 Hr/ma (HopMma:
15—35), aapOyMUH-CKOPPEKTUPOBAHHOTO KAJNbINSA —
1,9 mmosb/1 (nopma: 1,5-2,1), a IITT — 21 nr/mn
(mopma: 13—31), 4To He coracyercs C KJaccuye-
CKVMHU TIPEICTABJIEHUSIMU O TIaTOTEHe3€ BTOPUYHOTO
runepnaparupeosa [18]. A. Miroliaee et al. momyun-
JIN COMOCTABUMbBIE PE3YJbTATHI: PACIPOCTPAHEHHOCTH
BTOPUYHOTO THIIEPIIAPATUPEO3a y MAIMEHTOB ¢ jaedu-
mutoM 25-OH Butamuna D npu xpoHHUecKux 3a60-
JIeBaHUAX IeyeHu cocrasuia scero 6,7 % [19]. Eme
B HECKOJIbKUX HMCCTIEOBAHUSIX ObLTH TOJYYEHbI CXO/I-
Hble pe3ysabTathl [17, 20]. BBumy HM3KOH 4YaCTOTHI
BTOPUYHOTO THIEPIIAPATHPEO3a CTPYKTYPHbIE HU3Me-
HEHWSI OKOJIONIMTOBU/IHBIX KeJe3 B TPEJCTABICHHBIX
MCCIEIOBAHUSIX HE OIIEHNBAJIUCH.

[IpyuynHaMU OTHOCUTENHHO HU3KOW YaCTOTHI
runepnapatupeosa (B ToM uyucie Ha (oHE THIO-
KaQJbIIIEMUN) B OMHCAHHBIX HCCICAOBAHUSIX MOTYT
SBJIATHCA MeTogosornueckue omunlku (oTHOCHTEND-
HO HeO6oJbINoi 00beM BBIGOPKHU, WCHOJIb30BaHUE
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Hyperparathyroidism in Patients
with End-Stage Chronic Liver Disease
(Clinical Observations)

Anastasiia A. Lavreniuk!'*, Anna M. Gorbacheva', Ekaterina E. Bibik!, Anna K. Eremkina!,
Igor N. Tikhonov?, Natalia G. Mokrysheva'

" National Medical Research Center for Endocrinology, Moscow, Russian Federation
2 .M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: to present disorders of mineral and bone metabolism in patients with chronic liver diseases through clinical
observations.

Key points. The liver plays an important role in mineral metabolism: metabolic activation of vitamin D, synthesis of
vitamin D-binding protein and albumin, metabolism of parathyroid hormone, etc. However, data on the development
of mineral metabolism disorders, particularly hyperparathyroidism, in this population are very limited. Bone diseases
such as osteoporosis and osteomalacia are quite common in chronic liver disease, especially in cirrhosis and choles-
tatic diseases; however, the pathogenesis of these disorders and their relationship with mineral metabolism remain
poorly understood. The article presents cases of severe primary hyperparathyroidism (PHPT) in patients with chronic
liver disease. In one patient with a long history of viral hepatitis C and cirrhosis, PHPT manifested with severe bone
complications, including multiple vertebral compression fractures and a subsequent femoral neck fracture. Imaging
studies revealed lesions of all four parathyroid glands, and the removal of the largest lesion did not result in disease
remission. In the second case described, PHPT was diagnosed in a patient with bone pain and osteoporosis following
orthotopic liver transplantation for Budd — Chiari syndrome with cirrhosis. One year after the initial surgical treat-
ment for PHPT, the patient experienced a recurrence of the disease, with confirmed multiglandular lesion.
Conclusion. In patients with chronic liver diseases, disorders of mineral and bone metabolism remain a significant
yet not fully understood problem. Further studies are needed to develop therapeutic approaches for this group of pa-
tients to prevent the onset of late, disabling complications.

Keywords: hyperparathyroidism, chronic liver diseases, liver cirrhosis, osteoporosis
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MNMnepnapaTtnpeos3 y nauMeHTOB C TEPMUHAJNIbHON CTaauen XpOHUYEeCKNX
3ab6oneBaHui Ne4eHn (KNMHu4eckmne HabnioaeHns)
A.A. NaepeHiok'™, A.M. Topbadesa’, E.E. Bnbuk’, A.K. EpemkuHa’, .H. TuxoHos?, H.[. Mokpbiluesa’

" @IrbY «HaumoHanbHbIt MeanLMHCKNEI NCCea0BaTeIbCKni LIeHTP SHAOKPUHOOrn» MuHUCTepCTBa 3apaBooxpaHeHnss Poccuiickor

benepaumm, Mocksa, Poccuiickass Pepepauums

2 raAQY BO «[lepsbivi MockoBCKmii rocyAapCTBEeHHbIV MeauLMHCKuii yuueepcuteT uM. .M. CeveHoBa» MuHncTepcTBa
3apaBooxpaHeHus Poccurickori @enepaummn (CedeHoBCckuii YuuBepcutet), Mocksa, Poccuiickas denepaums

Llenb: npeacTaBUTb HAPYLLIEHNS MUHEPANbHOIO Y KOCTHOFO OOMEHA Y NaLMEHTOB C XPOHNYECKUMU 3a001eBaHUs-
MW MeYeHN Ha NPUMepPe KITIMHNYECKNX HaOMIOAEHNIA.

OCHOBHbIE NOJIOXeHUS. [NeyeHb 9BNAeTCa BaXHbIM 3BEHOM MUHEPANbHOrO OOMEeHa: OHa y4acTBYET B aKTUBALN
BUTaMuHa D, cuHTe3e ButammnH D-cBa3biBatoLLero 6enka v anbbymumHa, Metabonmame napaTtmpeongHoro ropMoHa
1 Apyrux npoueccax. B To xe BpeMsa AaHHble 0 pa3BUTUN HAPYLUEHUM MUHEPAIbHOro 06MeHa, B HaCTHOCTU rmnep-
napaTnmpeosa, B 3TOW rpynne nauMeHTOB BECbMa OrpaHmyeHsbl. [pu XpoHMYeCKx 3ab0NeBaHUAX NeYeHn 4OCTaTo -
HO YaCcTO HabnoaeTCca NopaxeHne KOCTHOM TKaHW B BUAE OCTEONOPO03a 1 OCTEOMANALMN, 0OCOOEHHO Npu LMpPpo3e
1 X0JIeCTaTn4ecknx 3aboneBaHnaxX, 0AHAKO NaTOreHes 3TUX HAPYLLIEHWI U UX CBA3b C MUHEPaASIbHbIM OOMEHOM Masno
n3yyeHbl. B cTatbe npeacrasfieHbl Criydan TSXENOoro TedeHns nepeBu4Horo runepnapartupeoda (MMT) y naunen-
TOB C XPOHUYECKMMU 3200NEBAHUAMN NEYEHN. Y MALUMEHTKN C ONTENIbHbIM aHaMHEe30M BUMPYCHOro renaturta C
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1 umppo3om nevenu MITT peboTMpoBan C TAXENbIX KOCTHLIX OCTIOXHEHNI — MHOXECTBEHHbIX KOMMNPECCUOHHbIX
nepesioMoB MO3BOHKOB, a BMOCNEACTBUN N NEPENOMA ek 6eapeHHor KocTu. MNpu ToNMYeckon AnarHocTuke
OblIM BbISIBNIEHLI 00Pa30BaHMS YETLIPEX OKOMOLLMTOBUAHbIX XeNes, a yoaneHe Hanbonee KpynHoro o6pa3oBaHus
He NPUWBENO K pemuccun 3aboneaHns. Bo BTopom onucanHoMm cnydae MIMT 6bin AnarHoCTMpOoBaH Y NaLMeHTKN
¢ 60n5IMK B KOCTSIX M OCTEONOPO30M MOCJIE OPTOTONUYECKOW NEPECAnKMN NEYEHN NO NoBoay cuHapoma bapna — Ku-
apu ¢ GopMUpoBaHNEM LUMPPO3a neveHn. CnycTs rog nocne NnepBUYHOro xmpyprudeckoro nevexHma MIMT otmeyveH
peunave 3aboneBaHNs, YTO NOATBEPANIIO MYNILTUINAHAYNSPHOE NOPaXeHME.

3aknioueHume. Y NnauMeHToOB C XPOHNYECKMU 3aD60IEBAHNSIMI NEYEHN HAPYLLEHUS MUHEPASTLHOTO Y KOCTHOIO 06-
MeHa 0OCTalTCH CEPbE3HON 1 He A0 KOHLUA U3y4eHHOoM npobnemoii. [na pa3paboTky TepaneBTUYeCcKkux noaxoaos
K 3TOl rpynne 60/bHbIX 1 METOAOB NPOMUNAKTUKM PAa3BUTUS MO3OHUX MHBANUAN3UPYIOLLMX OCIIOXHEHUI TPEDYIOT-
CS1 AanbHENLLIME UCCNEe0BaHUS.

KnioueBbie cnoBa: runepnapaTtMpeos, XxpoHM4eckne 3aboneBaHnsi NeYEHU, LMPPO3 NEYEHN, OCTEONOPO3
KoHdnukT nHtepecoB: ctatbs onybnvkoBaHa B pamkax BbinofiHeHUs rpaHTa PH® Ne24-25-00348 «HapylueHus
MeTabonmama ButammHa D n 0cCOBEHHOCTM KOCTHOrO PEMOLENNPOBAHUS Y MALUNEHTOB C LIMPPO30M MEYEeHN pas-
JINYHOW 3TUONOTUN».

Ans untupoBaHus: JlaspeHiok A.A., fop6ayesa A.M., Brnbuik E.E., Epemkuna A.K., TuxoHoB W.H., Mokpsiwesa H.I. Mnepnapa-
TMPEO3 Y NAUMEHTOB C TEPMUHAJIbHOW CTaAMen XPOHNYECKUX 3ab0NeBaHNin NeveHn (KNMHNYeckne HabnoaeHus). Poccuinckumia
XXypHan racTpo3HTeponoruu, renatonornm, kononpokronormun. 2024;34(5):93-101. https://doi.org/10.22416/1382-4376-2024-

34-5-93-101

Liver cirrhosis is a socially significant disease
associated with severe complications, a high risk
of disability, and elevated patient mortality. In
the structure of all causes of death, liver cirrho-
sis ranks 11th, and in the structure of morbid-
ity — 15th. Until recently, the leading causes
of liver cirrhosis were viral hepatitis and alcohol
consumption. However, an increasing proportion
of liver cirrhosis cases are now attributed to meta-
bolic dysfunction-associated steatotic liver disease
(MASLD), affecting 20—25 % of the population
(up to 37 % in some countries). This trend is likely
related to the increasing prevalence of obesity [1].
According to the results of the Global Burden of
Disease Study 2017, mortality from liver cirrhosis
in Russia increased from 9.6 to 24.3 per 100,000
population from 1990 to 2017 [2].

The liver is one of the key organs involved in
maintaining mineral homeostasis. Studies on para-
thyroid gland disease associated with chronic liver
disease are limited, primarily focusing on vitamin
D deficiency or insufficiency and hypocalcemia,
yielding highly variable results [3]. Data on the
course of primary hyperparathyroidism (PHPT)
in patients with chronic liver disease are limit-
ed, primarily restricted to descriptions of a few
clinical cases. It is possible that both diseases ex-
acerbate one another. On one hand, osteoporosis
prevalence in patients with liver cirrhosis rang-
es from 12 to 55 %, which is significantly higher
than in the general population [4], and is more
common in cholestatic liver diseases, where vita-
min D absorption is impaired. In addition, up to
40 % of patients with chronic liver disease suffer
from fractures [5, 6]. On the other hand, bone

disorders are among the most common complica-
tions of PHPT and can manifest as a progressive
decrease in bone mineral density (BMD), along
with pathological fractures and cystic fibrous os-
teitis. According to a Russian Registry, the total
incidence of bone complications in patients with
PHPT reaches 62.5 % (primarily in combination
with visceral complications — 45.7 %), of which
low-energy fractures at various sites were diag-
nosed in 41.1 % of cases [7].

Most endocrine society guidelines primarily
identify chronic liver disease as a secondary cause
of osteoporosis, which does not fully capture the
condition’s pathogenesis [8, 9]. In patients with
coexisting liver disease and parathyroid gland dis-
orders, there may be additional “points of inter-
section”. These may include vitamin D metabo-
lism at various stages, protein metabolism, and
more subtle mechanisms regulating bone remodel-
ing. However, data on this topic are lacking, indi-
cating a need for further scientific research.

This article presents several patients with se-
vere hyperparathyroidism and significant bone
disorders associated with various underlying liver
diseases.

Clinical Case 1

Patient L., a 63-year-old female with a long
history of viral hepatitis C and liver cirrhosis, had
not been regularly monitored by doctors and had
not received antiviral therapy.

Elevated blood calcium level was first noted
in 2014, at the same time as scintigraphy data
revealed right inferior parathyroid gland. She was
diagnosed with severe osteoporosis (confirmed by
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DEXA and X-ray), a compression fracture of L,
and compression of L. Despite these findings, she
did not seek medical care between 2014 and 2020.
During this time, she sustained low-energy frac-
tures of both the humerus and right radius. The
medical documentation regarding the patient’s
previous fractures was not provided.

In July 2020, primary hyperparathyroidism
(PHPT) was diagnosed, characterized by hypercal-
cemia, 25-OH vitamin D deficiency, and an esti-
mated glomerular filtration rate (eGFR) of 57—
80 mL/min/1.73 m? (CKD-EPI formula), along
with an increase in parathyroid hormone (PTH)
levels. The results of laboratory studies during
the observation period are presented in Table 1.
DEXA showed a negative trend in bone mine-
ral density (BMD, Table 2), while X-ray revealed
new compression fractures of L, (29 % bone mass
loss), L, (24 %), and compression of L, (18 %)
vertebrae. Despite the absolute indication for sur-
gical treatment, it was postponed due to identified
esophageal varices.

In 2021, the patient was repeatedly admitted to
a gastroenterology clinic, where endoscopic liga-
tion of esophageal varices was performed. She was
diagnosed with hepatitis C-related liver cirrhosis,
classified as Child — Pugh Class A (5 points)
with portal hypertension. No antiviral thera-
py was prescribed according to the discharge
summary. During her treatment in the gastro-
enterology clinic, denosumab was prescribed to

prevent further progression of bone complica-
tions related to PHPT and to correct hypercal-
cemia. However, only one injection was admin-
istered (in April 2021).

In September 2021, the patient was admit-
ted to the Department of Parathyroid Glands
Pathology and Disorders of mineral metabo-
lism at the National Medical Research Center
for Endocrinology. The results of the labora-
tory tests are presented in Table 1. Given the
marked hypercalcemia, cinacalcet 30 mg/day
was initiated, resulting in a reduction of the
albumin-adjusted calcium level to 2.74 mmol /L.
A progressive decrease in BMD was observed
(Table 2). Computed tomography revealed bilat-
eral kidney stones up to 4 mm in size. Imaging
methods identified four parathyroid glands:
right superior (2.1 x 1.1 x 0.9 cm), right inferior
(0.8 x 0.6 x 0.4 cm), left superior (2.1 x 0.9 x 0.6 cm),
and left inferior (1.2 x 0.7 x 0.8 cm). The pa-
tient did not have any clinical signs of multiple
endocrine neoplasia syndrome type 1 (MEN1);
therefore, considering her age, genetic screening
was not recommended.

The liver examination revealed no clinical-
ly significant abnormalities: AST — 48.1 U/L
(norm: 5—34), ALT — 31.8 U/L (norm: 0—55),
total bilirubin — 13.8 umol/L (norm: 3.4—20.5),
total protein — 79.4 g/L (norm: 64—83), albu-
min — 37 g¢/L (norm: 34—48), prothrombin time
10.1 sec (norm: 9.4—12.5), prothrombin — 151 %

Table 1. Laboratory parameters of Patient L. during the observation period
Ta6auua 1. JlabopatopHble MokaszaTean manueHTky JI. 3a mepmon HaOIIOgeHIS

Before parathyroidectomy AR arjlzttl)lgf;(‘);dectomy
Parameter / Hapamemp Ao napamupeoudsxmomnuu napamupeoudsxmomuu
07.2020 | 03.2021 | 09.2021 10.2021 08.2022

PTH, pg/mL / IITT, ne/xnx 132.02 | 119.9 | 147.6 57.99 84.37
(norm / nopma: 15—65)
Ca total, mmol/L / Ca 06w., mmoav/ 1
Coomm /e A5 .55 2.72 2.84 2.88 2.49 2.72
Ca adj., mmol/L / Anvbymun-cxopp. Ca, mmonv/ 1
(norm / wopma: 2,15—2,55) - 2| A - 2ol
P, mmol/L / P, mmorv/ 1
(aomm /. nopma: 0,74—1,52) 0.67 0.71 0.69 - 0.81
Vitamin D, ng/mL / Bumanuu D, nue/mn 12.79 B 2% . _
(norm / nopma: > 30) )
ALP, U/L / lI[®D, EJ./ 2 .
(norm / nopma: 40—150) S5 26 2 250
GFR CKD-EPI, mL/min/1,73 m?
pCK® no CKD-EPI, ma/mun/1,73 » 80 57 69 - 73
Daily urine Ca, mmol/day / Ca cym. mouu, mmons,/ cym _ _ 6.3 _ 17
(norm / nopma: 2,5—8) : )
Note: PTH — parathyroid hormone; Ca total — total calcium; Ca adj. — albumin-adjusted serum calcium; P — phosphorus;

ALP — alkaline phosphatase; Daily urine Ca — daily urine calcium.
Hpumeuanue: I[ITT — naparropmon; Ca o611, — Kambiuii o6muii; ars6yMuH-cKopp. Ca — aabOyMUH-CKOPPEKTHPOBAHHDII Kalb-
unit; P — docdop; D — menounas docdaraza; Ca cyT. Moun — KaJbLuil CyTOYHOH MOYN.
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Table 2. Results of DEXA of the lumbar spine, femur and radius of Patient L. during the observation period
Tabauua 2. Pesyabratst DEXA nosicHu4HOro oriesia o3BOHOYHHUKA, OeIPEHHON U JIy4eBOU KOCTei
naruerTku JI. 3a nepuoj HaGIOAeHUS

Region / Omaden BMD, SD T-score / MIIK, SD no T-xkpumepuio

; — — —35.2

L, — — —6.1

L, — — 5.5

L, — — —5.6

L-L, —4.5 —35.5 —5.6

Femur neck / Iletixa 6edpa —3.6 —3.8 —4.0
Femur total / Bedpo 6 yesom —3.7 —4.0 —4.1
Radius 33 % / Jlyuesas xocmov 33 % — —5.3 —5.4
Radius total / Jlyuesas xocmv 6 yesom — —6.5 —6.4

(norm: 70—140), INR — 0.87 (norm: 0.9—1.2),
fibrinogen — 3.15 g¢/L (norm: 2—4).

Surgery was performed in September 2021.
During the isolation of the right superior parathy-
roid gland, the absence of signal from the right
recurrent laryngeal nerve was noted, while visu-
al confirmation of its integrity was maintained;
thus, selective parathyroidectomy was performed.
Postoperatively, serum PTH concentration de-
creased from 115.5 to 57.9 pg/mL resulting in nor-
mocalcemia. Histological examination reported
an atypical tumor of the right superior parathy-
roid gland (pTis, WHO 2017). Postoperatively,
colecalciferol was initiated at a dosage
of 1000 IU /day.

Due to the non-radical surgical treatment, the
patient had persistence of PHPT (Table 1). A dy-
namic evaluation of the disease complications se-
verity confirmed the progressive decrease in BMD
(Table 2) and an increase in both number and size
of renal stones. Imaging studies indicated that the
right inferior and left superior and inferior para-
thyroid glands persisted.

The clinical diagnosis at the discharge:

- Primary disease: Primary hyperparathyroid-
ism, symptomatic form, the relapse after removal
of an atypical adenoma of the right superior para-
thyroid gland. Right inferior, left superior and in-
ferior parathyroid lesions.

- Background disease: Liver cirrhosis of HCV
etiology, Child — Pugh Class A (5 points). Portal
hypertension: portosystemic shunts, esophageal
varices 1. Endoscopic ligation in 2021. Portal vein
thrombosis.

- Complications of underlying disease: Bilateral
nephrolithiasis. Severe osteoporosis of mixed eti-
ology with compression fractures of the LI-III
vertebrae, with a maximum decrease in BMD in
the radius up to —7.1 SD (T score).

Associated diseases: Left-sided multinod-
ular euthyroid goiter (total thyroid volume —
9.5 cm?). Mild iron deficiency anemia. Vitamin D

insufficiency. Multiple renal cysts. Chronic kid-
ney disease C2.

Repeated surgical treatment was recommend-
ed. However, the patient developed acute obstruc-
tive pyelonephritis during her next hospitalization
due to right ureter obstruction. After undergoing
urethrocystoscopy in the urology department, the
patient suffered a low-energy fracture of the left
femur. She was then transferred to the trauma
department. Following orthopedic treatment and
considering the necessary rehabilitation time, it
was recommended that she resume antiresorptive
therapy. Unfortunately, after her discharge from
the hospital, communication with the patient was
lost, and her relatives later reported her death
(the cause could not be clarified).

Clinical Case 2

Patient O., 47-years-old female, underwent
orthotopic liver transplantation in 2007 due to
Budd — Chiari syndrome, which resulted in the
development of cirrhosis. Since the transplant,
she has been on immunosuppressive therapy (cy-
closporine 200 mg/day), and graft function has
remained satisfactory. Data on her BMD were
unavailable prior to the liver transplantation and
continued until 2019.

In November 2019, an examination for bone
pain revealed elevated serum PTH concentra-
tion, hypercalcemia, and vitamin D deficiency
(Table 3).

In March 2020, the patient was first admit-
ted to the Department of Parathyroid Glands
Pathology and Disorders of mineral metabolism
at the National Medical Research Center for
Endocrinology. An increase in serum PTH con-
centration with normal calcium levels and hy-
pocalciuria was found, against a background of
preserved renal function (Table 3). Secondary
hyperparathyroidism was suspected. To assist
with differential diagnosis, alfacalcidol 1 pg/day
was initiated. On the fifth day of administration,
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Table 3. Laboratory parameters of Patient O. during the observation period
Ta6auua 3. JlaGopatophblie nmokaszatesn mamueHTkn O. 3a mepno HaOJIoAeHNS

Before parathyroidectomy After par?It(l;zr;(:dectomy
Parameter / Ilapamemp e e napamupeoudaxmomuu
11.2019 | 03.2020 | 03.2021 | 10.2021 | 12.2021 | 09.2023

PTH, pg/mL / IITT, ne/nx 187.9 | 4902 | 2253 | 1108 185 190.2
(norm / nopma: 15—65)
Ca total, mmol/L / Ca o6w., mmonv/ 1
(aomm / opma: 2,15-2,55) 2.76 2.55 2.58 2.41 2.46 2.73
Ca adj., mmol/L / Ambymun-cxopp. Ca,
MMOSL/ Tl — 2.51 2.58 — — 2.64
(norm / nopma: 2,15—2,55)
P, mmol/L / P, mmoav/ 1
(norm / wopma: 0,74—1,52) - 1119 103 - - 102
Vitamin D, ng/mL / Bumamun D, nz/mn 18.9 _ _ _ 30 43.4
(norm / nopma: > 30) ‘ )
ALP, U/L / II[®D, EO./n
(norm / nopma: 40—150) B 22 i B B B
GFR CKD-EPI, mL/min/1,73 m? B 105 97 . B 88
pCK®D no CKD-EPI, mn/mun/1,73 »m’
Daily urine Ca, mmol/day / Ca cym. mouu,
MMOT/ CYm — 1.37 4.4 — — 3.8
(norm / nopma: 2,5—8)
Note: PTH — parathyroid hormone; Ca total — total calcium; Ca adj. — albumin-adjusted serum calcium; P — phosphorus;
ALP — alkaline phosphatase; Daily urine Ca — daily urine calcium.
ITpumeuanue: 11ITI — naparropmon; Ca o6ur. — Kaubiyii o6muit; aapbGyMuH-ckopp. Ca — anbOyMUH-CKOPPEKTUPOBAHHBII KaJlb-

uuit; P — docdop; 1D — menounas docdaraza; Ca cyT. Mouu — KaJbLuil CYyTOYHOI MOYN.

a decrease in PTH concentration to 316.1 pg/mL
was noted, while maintaining normocalcemia (al-
bumin-corrected calcium — 2.54 mmol/L). It was
recommended that the test be continued for up to
one month; however, after discharge, the patient
took the medication irregularly. In March 2021,
elevated PTH levels, moderate hypercalcemia,
and hypocalciuria were observed (Table 3). The cal-
culated calcium/creatinine clearance ratio was 0.01.
Taking into account persistent hypocalciuria with
preserved eGFR, CASR gene sequencing was per-
formed to exclude familial hypocalciuric hypercalce-
mia — no pathogenic, likely pathogenic, or variants
of unknown clinical significance were identified,
thus the condition was diagnosed as PHPT.

DEXA scan revealed osteoporosis in the lumbar
spine, femoral neck, and distal radius (Table 4).
X-ray of the thoracic and lumbar spine showed no
signs of vertebral compression fractures, and renal
ultrasound indicated bilateral micronephrolithiasis.

Imaging studies (ultrasound and contrast-en-
hanced computed tomography) revealed a left su-
perior parathyroid neoplasm (1.8 x 1.0 x 0.6 cm).

Liver function tests showed no clinically sig-
nificant abnormalities: AST — 33 U/L (norm:
5-34), ALT — 25 U/L (norm: 0—55), total bili-
rubin — 6.9 umol /L (norm: 3.4—20.5), total pro-
tein — 70 ¢/L (norm: 64—83), albumin — 42 g/L
(norm: 35—50).

In September 2021, the left superior parathy-
roid gland was surgically removed. On the first
postoperative day, PTH levels decreased from
157.7 to 110.8 pg/mL, and normocalcemia was
observed. Histological examination confirmed the
presence of the parathyroid adenoma. However,
complete normalization of PTH levels was not
achieved in the postoperative period.

In December 2022, alfacalcidol 1 ug/day was
resumed, followed by dose titration, against which
the increase in PTH concentration with normocal-
cemia persisted. The subsequent increase in alfa-
calcidol dose to 2 pg/day was associated with hy-
percalcemia with preserved hyperparathyroidism
(Table 3), confirming the relapse of PHPT. DEXA
data (Table 4) showed negative BMD dynamics
in the lumbar spine and in the proximal part of
the left femur. Imaging methods (ultrasound and
contrast-enhanced computed tomography) con-
firmed the presence of a left inferior parathyroid
mass (1.2 x 1.0 x 0.5 cm). In addition, according
to the computed tomography data, another mass
1.0 x 0.6 x 0.5 cm was visualised paratracheally
along the inferior contour of the left thyroid lobe.

Given the confirmed recurrence of PHPT, mul-
tiple parathyroid glands neoplasms, and the rela-
tively young age of the patient at the time of dis-
ease manifestation, a hereditary origin of PHPT was
suspected. No clinical data characteristic of MEN1
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Table 4. Results of DEXA of the lumbar spine, femur and radius of Patient O. during the obser-

vation period

Ta6.auua 4. Pesynpratel DEXA T0sSICHIYHOTO OT/lesia TO3BOHOYHNKA, GeJPEHHON W JTy4eBOil KocTeit

narmenTku O. 3a Tepwo HabI0Ie s

Region / Omaden BMD, SD T-score / MITK, SD no T-kxpumepuio
L 3.4 2.3 —3.1
L, —4.0 2.7 3.3
L, 3.5 —2.2 3.4
L, 3.9 —3.0 —4.0
L-L, 3.7 2.5 (+18.2 %) 3.4 (—12.3 %)
Femur neck / Ileiixa 6edpa -2.5 -2.0 —2.3(—6.2 %)
Femur total / Bedpo 6 yenon -2.3 —1.9 (+9.8 %) -2.3
Radius 33 % / Jlyuesas xocmo 33 % —4.3 —4.2 -3.9
Radius total / JTyuesas xocmv 6 yeaon —4.8 —4.6 (+2.2 %) —4.6 (+3.7 %)

syndrome were found. In addition, sequencing of
the MEN1 gene and examination of blood relatives
were recommended — these recommendations were
not followed.

In February 2024, a left inferior parathy-
roid neoplasm was surgically removed; histo-
logical examination showed diffuse hyperpla-
sia. Postoperatively, PTH decreased from 454 to
175.7 pg/mL and normocalcemia was observed.

The clinical diagnosis at the discharge:

- Primary disease: Primary hyperparathyroid-
ism, symptomatic form, remission following the
removal of left superior and inferior parathyroid
gland adenomas.

- Background disease: Orthotopic liver trans-
plantation for cirrhosis secondary to Budd —
Chiari syndrome in 2007.

- Complications of primary disease: Osteoporosis
of mixed etiology with maximal decrease in BMD
in radius up to -4.6 SD (T score).

- Associated diseases: Primary hypothyroidism
resulting from autoimmune thyroiditis, medically
compensated. Combined thrombophilia (hereditary
and acquired: antiphospholipid syndrome with cir-
culating lupus anticoagulant). Mild iron deficiency
anemia. Premature ovarian failure. Secondary amen-
orrhoea. Mild climacteric syndrome. Cysts of both
kidneys. Chronic kidney disease C2.

Discussion

We analysed two cases of severe PHPT: one pa-
tient with liver cirrhosis and another who under-
went liver transplantation. A notable feature of
these cases is the significant decrease in BMD across
all examined sites, as well as the presence of multi-
ple low-energy fractures in the first patient.

Bone disease in PHPT is characterised by a de-
crease in BMD, predominantly affecting cortical

bone [10]. Consequently, the most pronounced
changes observed on DEXA scans are usually in
the distal radius. However, in the cases presented,
we observed a pronounced and relatively uniform
decrease in BMD in all examined sites, including
the spine, which primarily comprises trabecular
bone. We believe this may be due to the combined
effects of PHPT and liver disease.

Patients with liver cirrhosis have lower BMD
values in the lumbar spine compared to those in the
femoral neck [11, 12], suggesting a differential im-
pact on cortical and trabecular bone lesions. Most
studies investigating osteoporosis in patients with
chronic liver disease, including liver cirrhosis, fo-
cused on BMD in the lumbar spine and proximal
femur, while data regarding BMD in the distal radi-
us remain limited. Available data suggest no signifi-
cant decrease in BMD in the radius among patients
with chronic liver disease and liver cirrhosis [13].

The mechanisms underlying the development of
osteoporosis in patients with chronic liver disease
are complex and not fully understood. Proposed
factors include reduced levels of insulin-like growth
factor-1, fibronectin, sex hormones and sex hor-
mone-binding globulin, all of which arise from im-
paired synthetic liver function. Under the influence
of hormones involved in bone metabolism, the liver
normally produces various cytokines (e.g., IL6 in re-
sponse to the action of PTH). The spectrum and con-
centrations of these cytokines are altered in chronic
liver disease, particularly in cases of chronic viral
hepatitis [5]. Furthermore, patients with metabol-
ic syndrome and conditions like MASLD are more
likely to have impaired bone metabolism, where
insulin resistance and systemic inflammation play
significant pathogenetic roles [14]. An imbalance in
the RANKL-RANK-OPG system, a critical regula-
tor of bone homeostasis, has also been implicated
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in the development of osteoporosis in patients with
chronic liver disease [15].

A significant concern is the progressive decrease in
BMD due to high bone turnover observed soon after
liver transplantation [16], especially in the context of
immunosuppressive therapy, including glucocorticoids.
Given the high incidence of osteoporosis in chronic
liver disease patients, it is possible that maintaining
optimal bone metabolism in these individuals requires
different blood concentrations of PTH, calcium, phos-
phorus, and various vitamin D metabolites compared
to the general population. This hypothesis necessitates
further investigation. In the second case described, the
patient did not undergo evaluation for bone pathology
before or after liver transplantation until 2019, which
hinders our ability to assess the age of these changes or
the influence of specific factors.

The multiple lesions of the parathyroid glands
observed in our patients are noteworthy. The first
clinical case is remarkable for the development of
lesions of all four parathyroid glands in a woman
with a long history of chronic viral hepatitis C.
Notably, hyperparathyroidism persisted even after
the selective removal of the largest lesion, which
was identified as an atypical adenoma. In the sec-
ond patient, the recurrence of hyperparathyroid-
ism one year after the surgery also suggested the
presence of multiple lesions of the parathyroid
glands. Such polyglandular lesions may indicate
a hereditary basis for the condition. Although the
patients were clinically assessed for multiple en-
docrine neoplasia type 1 (MEN1) syndrome, the
recommendation for MENT gene sequencing in
the second case — due to the relatively young
age of onset and the multiple lesions — was not
followed for various reasons. However, the absence
of clinical and laboratory signs indicative of other
components of MEN1 syndrome, along with a lack
of family history, supports the notion of a sporadic
nature of the disease.

Multiple lesions in the parathyroid glands are also
frequently observed in patients with secondary hyper-
parathyroidism who have a long history of chronic
kidney disease (CKD); in such cases, the development
of hyperparathyroidism is largely attributed to the dis-
ruption of the final step of vitamin D activation. The
liver plays a significant role in vitamin D metabolism,
facilitating hydroxylation to form 25-hydroxyvitamin
D (the primary circulating form) and synthesizing car-
rier proteins like albumin and vitamin D-binding pro-
tein. Therefore, a combination of primary and second-
ary hyperparathyroidism can be expected in patients
with chronic liver disease.

The role of vitamin D in the regulation of the
“PTH — calcium” axis in patients with chronic liver
disease remains poorly understood, and studies thus
far have yielded conflicting results. Many studies

indicate a high prevalence of vitamin D deficiency
among patients with chronic liver disease, particu-
larly liver cirrhosis, where an inverse relationship
between vitamin D levels and disease severity, as
measured by the Child — Pugh scale, has been
reported [17]. Potential mechanisms for reduced
25-OH vitamin D concentrations in this population
include decreased exposure to exogenous vitamin D
sources (sunlight, diet), intestinal malabsorption of di-
etary vitamin D, decreased endogenous production of
vitamin D-binding protein and albumin, and impaired
hydroxylation of colecalciferol in the liver [3].

Given these observations, hypocalcemia and se-
condary hyperparathyroidism would be expected in
patientswith chronicliverdisease. However, astudy by
K. Narayanasamy et al. involving 236 patients found
that the median 25-OH vitamin D concentration was
23 ng/mL (norm: 15—35), albumin-adjusted calci-
um was 1.9 mmol/L (norm: 1.5—2.1), and PTH was
21 pg/mL (norm: 13—31), findings which are incon-
sistent with the classical understanding of secondary
hyperparathyroidism pathogenesis [18]. Similarly,
A. Miroliaee et al. reported a low prevalence of
secondary hyperparathyroidism (6.7 %) among pa-
tients with 25-OH vitamin D deficiency in chronic
liver disease [19]. Other studies have echoed these
findings [17, 20]. Due to the low incidence of se-
condary hyperparathyroidism, structural changes
of the parathyroid glands were not evaluated in
the presented studies.

The relatively low incidence of hyperparathyroid-
ism (including hypocalcemia) reported in these stud-
ies may stem from methodological limitations, such
as small sample sizes and the use of means (rath-
er than medians) in group comparisons. Analytical
errors could also play a role, alongside disturbanc-
es in the synthesis of PTH, albumin, and vitamin
D-binding protein due to impaired liver function.
Furthermore, alterations in the half-life of the PTH
molecule in the bloodstream during chronic liver
disease may contribute to these outcomes [20]. It is
also plausible that changes akin to secondary hyper-
parathyroidism seen in CKD may not manifest until
the later stages of chronic liver disease, resulting
in many patients undergoing liver transplantation
before these changes develop. Nevertheless, these
hypotheses warrant further investigation.

Conclusion

Abnormalities of mineral and bone metabo-
lism present a significant yet poorly understood
challenge in patients with chronic liver disease.
Further studies are essential to develop targeted
therapeutic approaches for this patients’ popula-
tion and to prevent the onset of late, disabling
complications.
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CAOKHOCTU AMATHOCTUKU BHYTPUIIEUEHOUYHOT'O
XOAQHTMOAUTHA3A V HalrueHTa 39 AeT

A.K. T'yceBa'*, O.H. Cepreesa?, T.II. Hekpacosa', O.T. Nmapames?, A.B. Oxuo6bicTuH',
E.H. Hupokona', A.C. Ocrposckas!, M.C. sKapkosa!, A.C. Uepenza!, B.T. MBamnkun'

" IAOY BO <«Ilepsviti Mockosckuil zocydapcmeennvlii medurunckuti ynueepcumem um. H.M. Ceuenosas> Munucmepcmea
30pasooxpanenus Poccuiickou Dedepayuu (Ceuenoscruii ¥Ynusepcumem), Mockea, Poccutickas Dedepayus

2 DI'BY «Hayuonaronoviti MeOUyunCKul uccaedosamenvckuii yenmp onxoaozuu um. H.H. Baoxunas Munucmepcmea
30pasooxpanenus Poccutickou Dedepayuu, Mockea, Poccuiickas Dedepayus

Llenb: npooeMOHCTPUPOBATb CIOXHOCTU OMArHOCTUKU U JIEYEHUS MauneHTa C TAXeNbIM BHYTPUMNEYEHOUYHbIM XO-
JNIaHrMONUTNA30M.

OCHOBHbIe NONOXeHUsA. [epBUYHLIN CKIEPO3MPYIOLWWIA XONaHITMT — XPOHMYECKOe Mporpeccupylollee 3abo-
JIEBaHME MEYEHUN, KOTOPOE XapakTepuayeTcs AECTPYKTMBHbIM BOCNaNeHNeM 1 GpUOPO30OM B XENYHbIX MPOTOKAX,
YTO MOXET MPUBECTU K BUNMAPHBIM CTPUKTYpPaMm, BTOPUYHOMY OMIMApHOMY LIMPPO3Y, NOPTaIbHOW rMNepTEH3UN
1 NEYEHOYHOWN HEAOCTATOYHOCTUN. XONaHrmonmTas Bctpedaetcs 605ee 4emM B NOJSIOBUHE CNy4aeB Npu NEPBMYHOM
CKJIEPO3UPYIOLLEM XONTAHTUTE U MOXET ObITb Kak OCOXHEHNEM, TakK Y NMPUYMHON BTOPUYHOIO CKIEPO3NPYIOLLETO
XO0JlaHrTa, NoAAEPXMBas BOCMASIEHME B NMPOTOKaX M CNocobCTBYS 06pa3oBaHUI0 KOHKPEMEHTOB. VI3BECTHbLI reHe-
TUYeCKMe MyTauumn, crnocoBCTBYIOLLME PA3BUTUIO XENMYHbLIX KAMHEN Y MOJIOAbIX NALMEHTOB, B TOM YUCIE XONENUTUN-
asa, acCouMMPOBAHHOIO C HN3KNUM cogepxaHnem docdonnnmpos. HECMOTPA Ha LUMPOKUIA CMEKTP COBPEMEHHbIX
METOA0B JIy4EBOWN U SHAOCKOMNYECKON ANArHOCTUKM, NO-NPEXHEMY BO3HUKAIOT TPYOHOCTU B NpoBeaeHnn andode-
peHunanbHOM AMarHOCTUKN 3a60NEBAHNIA XENYHbIX NPOTOKOB. B AaHHOWM cTaTbe NpeacTaBieHO KIIMHUYECKOE Ha-
6noneHne naumeHTa 39 neT ¢ NEPBUYHBIM CKIIEPO3MPYIOLLIMM XONaHTUTOM, AUCINMNOEMUENA U MHOXECTBEHHbLIMU
XOJIAHTMOINTAMM B XENTYHOM Ny3blpe, BHYTPU- N BHEMNEYEHOUHbIX XEYHbIX MPOTOKAaX.

3aknioueHue. NpeacraBneHHOE KIMHNYECKOE HAabNOAEHME NOKa3bIBAET TPYAHOCTU B OLIEHKE NaToreHesa, Bol6o-
pe AMarHoCTUYECKO 1 NIe4eBHOM TaKTUKN Y MAUMEHTOB C TSXKESbIM BHYTPUNEYEHOUYHBIM IMTUA30M, KOTOPbIA MOXET
MMUTUPOBaTb HOBOOOPa3oBaHWe nevyeHn. CoyeTaHne HEMHBA3UBHBLIX M 9HOOCKOMMYECKUX METOO0B — MarHUTHO-
pPEe30HaHCHOM ToMOorpadumn, MarHNTHO-PE30HAHCHOW XONaHrmonaHkpeaTorpadun, aHAOCKONMMYECKOW peTporpas-
HOW XOoNaHronaHkpeaTorpadum N XoNnaHrMoCKoNun — okasbiBaeTcs Hanbonee apPekTUBHbLIM Kak C AMarHoCTUYe-
CKOM, Tak 1 C N1Ie4eBHOM TOUKN 3pEHMS.

Kniouesble cnoBa: NepBUYHbLIA CKIIEPO3UPYIOLLIMIA XONAHTUT, XONENUTNA3, XONaHrnT

KoHdnukT MHTEepecoB: aBTOpPLI 3aBASIOT 06 OTCYTCTBUM KOHMIMKTA MHTEPECOB.

Ans uutupoBanus: Nycesa A.K., Cepreesa O.H., Hekpacosa T.IN., Umapanues O.T., OxnobeicTuH A.B., LUnpokosa E.H., Octpos-
ckas A.C., Xapkosa M.C., Yepenga A.C., MBawknH B.T. CNOXHOCTM AMArHOCTUKM BHYTPUMNEYEHOYHOrO XONaHrMoavMTrMasa
y naumenTa 39 net. Poccuincknii XxypHan raCTpo3HTEPOSIOrMK, renatonornu, kononpoktonornn. 2024;34(5):102-110. https://doi.
org/10.22416/1382-4376-2024-34-5-102-110

Challenges in Diagnosing Intrahepatic Cholangiolithiasis
in a 39-Year-0Old Patient

Anna K. Guseva'*, Olga N. Sergeeva?, Tatiyana P. Nekrasova', Oiatiddin T. Imaraliev?, Alexey V. Okhlobystin',
Elena N. Shirokova', Anna S. Ostrovskaya', Maria S. Zharkova', Aleksandra S. Cherenda', Vladimir T. lvashkin’
' |.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

2 N.N. Blokhin National Medical Research Center of Oncology, Moscow, Russian Federation

Aim: to highlight the challenges of diagnosing and treating a patient with severe intrahepatic cholangiolithiasis.

Key points. Primary sclerosing cholangitis is a chronic progressive liver disease characterized by destructive in-
flammation and fibrosis in the bile ducts, leading to biliary strictures, secondary biliary cirrhosis, portal hypertension
and liver failure. Cholangiolithiasis occurs in more than half of cases of primary sclerosing cholangitis and can be both
a complication and a cause of secondary sclerosing cholangitis, maintaining inflammation in the ducts and facilita-
ting stone formation. Genetic mutations are known to contribute to the development of gallstones in young patients,
including low phospholipid-associated cholelithiasis. Despite the wide range of modern methods of radiological
and endoscopic diagnostics, there are still difficulties in differential diagnostics of bile duct diseases. This article
presents a clinical case of a 39-year-old male patient with primary sclerosing cholangitis, dyslipidemia and multiple
cholangioliths in the gallbladder, intra- and extrahepatic bile ducts.
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Conclusion. The presented clinical case demonstrates the difficulties in assessing pathogenesis, choosing diag-
nostic and therapeutic approaches in patients with severe intrahepatic lithiasis that may mimic hepatic neoplasm.
Combination of non-invasive and endoscopic methods, such as magnetic resonance imaging, magnetic resonance
cholangiopancreatography, endoscopic retrograde cholangiopancreatography, and cholangioscopy, appears
to be the most effective both diagnostically and therapeutically.

Keywords: primary sclerosing cholangitis, cholelithiasis, cholangitis

Conflict of interest: the authors declare no conflict of interest.

For citation: Guseva A.K., Sergeeva O.N., Nekrasova T.P, Imaraliev O.T., Okhlobystin A.V., Shirokova E.N., Ostrovskaya A.S.,
Zharkova M.S., Cherenda A.S., Ivashkin V.T. Challenges in Diagnosing Intrahepatic Cholangiolithiasis in a 39-year-old Patient.
Russian Journal of Gastroenterology, Hepatology, Coloproctology. 2024;34(5):102-110. https://doi.org/10.22416/1382-4376-

2024-34-5-102-110

Kimnuyeckuii cayyaii

[Mawent U., 39 7er, rocnuTamn3upoBaH B OTAeJIe-
HUE TemaToornd KIWHWKM TIPONEeNEeBTHKE BHYTPEH-
HUX O6ojie3HEl, TACTPOIHTEPOJIOTUM W  TeNnaToJOTuu
nm. B.X. Bacunenko mig Bepudukamuy uarHosa.
AKTHBHBIX Kajl06 He mnpeabsaBisi. OQuH TOJ Haszal
y TalMeHTa BO3HUKJA KapTHHA MEXaHWIeCKOH KeJl-
tyxu (o6umii Gumpy6un — 172,8 MEMOsb/ 71, HOP-
Ma — 10 21 MKMOJIb/J), KOTOpas COIPOBOKIATIACH
IOBBIIIEHNEM aKTHBHOCTU TpaHcaMuHas (acmaparum-
amuHoTpaHcdepaza — 585 Ex/n, Hopma — 10—
40 Epn/n; anmanmn-amunorpancdepasza — 491 Enp/m,
Hopma — 10—40 En/n). Ilpu yibTpasByKOBOM WHC-
CJIE/IOBAHUM OPraHOB OPIONIHONM TOJIOCTU BBISIBJIEHO
paciupeHie BHYTPHUIIEYEHOUHBIX >KETYHBIX TIPOTOKOB
JI0 4 MM, eIMHUYHbIE MEJIKNe KOHKPEMEHTBI KETIHOTO
My3bIPsl, HATMYKE CAJKA U PacIIUpeHne OOIIero JKemd-
Horo mpoToka 10 9—10 mm. CocrosiHue OBITIO pacIieHEHO
KaK CTEHO3WPYIOIUI ManJUIIT, TPOBEJIEeHA MAH/LIOTO-
MHS U yJajleHre KOHKPEMEHTOB OOIIETO KEeJYHOTO MPO-
TOKA C PEKOMEHJIAINEN BBIOJHEHUST XOJIEICTIKTOMUN

nocjie CTHXaHusl Bocmajsenus. B mporecce moo6eseno-
BaHUA II€pe] XUPYPIHYECKUIM BMEIIATeJbCTBOM MAal[H-
eHTy ObUIa BBIMOJHEHA MATHUTHO-PE3OHAHCHAS TOMO-
rpaduss (MPT) (puc. 1), npu KoTopoil B apeHXuMe
nedeny ObLIM BBIABJICHBI HEMHOTOYUCIEHHBIEe T2-rumo-
(puc. 1a), T1-runepunrencusnbie (puc. 16) o4arosbie
06pa30BaHUsT C MAKCUMAJIBHBIM Pa3MepoM /10 3,2 % 2,4 cM,
c1a60  HAKAIJIMBAIONIME MATHUTHO-PE3OHAHCHOE KOH-
TPACTHOE CPEACTBO IPEUMYIIECTBEHHO 10 mepudepun
(puc. 1B), m GbBLIO BBICKA3AHO MPETONOKEHHE O BO3-
MOKHOM HEOIJIACTHYECKOM Xapakrepe odaros (Meracra-
3bI C TEMOPPArHYECKUMH YUACTKAMH).

[Tarment GbLT HaUpaBleH B OHKOJOTHYECKOE J€-
yeOHOE yupexjaeHue, rae mocje Ttposeneruss MPT
6promuoii mostoctn (puc. 2, 3) TpakTOBKa XapaKTepa
NOPayKEHUs TEYEHN U JKENYHBIX ITPOTOKOB OblLaa M3Me-
vena. [Ipu MPT B obenx m0/igX Tie4eHH OTMEYAIOChH
yMepeHHOe HepaBHOMepHOe (hOKaJbHOE YETKOOOpasHoe
paclIupeHne BHYTPUIIEYCHOUHBIX OKETYHBIX IPOTO-
koB (puc. 2a), KoTOpble GBUTM 3aMoJHEHbI HEOTHOPOI-
HBIM COAEPKMMbIM ¢ HaumuneM T1-THIepUHTeHCUBHBIX

Pucynox 1. MPT 6promHoit osioctu B akcuaibHOl mpoekiuu ot 22.11.2022 r. B mapenxuMe nedeHn Ha rpaHuiie
III-IV cermentos onpegensiorca T2-runo- (a — T2-B3pemennoe unzobpaxienue B nocaegosareabnoctn HASTE),
T1-runepunrencusnbie (6 — natusHoe T1-3Bemennoe VIBE-uzo6paxenue) ouarossle o6pasosanus (CTpesku), cia-
60 HaKAIIMBAIOIe MATHUTHO-PE30HAHCHOE KOHTPACTHOE CPEACTBO, NIPEMMYNIECTBEHHO 110 nepudepun (B — I10CT-
kontpactioe T1-sBemennoe VIBE-uso6paskenue B nopraibuyio ¢asy)

Figure 1. MRI of the abdominal cavity in axial projection from November 22, 2022. In the liver parenchyma
at the border of III-IV segments, T2-hypo- (a — T2-weighted image in the HASTE sequence), T1-hyperintense
(6 — native T1-weighted VIBE image) focal lesions (arrows) are determined, weakly accumulating magnetic
resonance contrast agent, mainly along the periphery (8 — post-contrast T1-weighted VIBE image in the portal

phase)

Poc ypH ractposuTepoJt rematon koaonpokros 2024; 34(5) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(5)

103



104

Kmmanueckne nabmonenns,/ Clinical cases

www.gastro-j.ru

Pucynox 2. MPT 6pronraoii mosoctit ot 07.12.2022 r. IIpu MarHUTHO-PE30HAHCHOI XOJIAHTHONAHKpeaTorpaduu
(a) BHYTpUIIEYUEHOYHBIE JKEJYHbIE POTOKHM B 00€MX [0JAX IIeYeHH YMEPEHHO HEepaBHOMEPHO (POKAIbHO YeTKOOOpas-
HO PAaCIIMPEHbI, UMEIOT MHOJKECTBEHHBbIE PAa3HOYPOBHEBbIE /1e(DEKTHI 3allOJHEHHS TPOCBETA, KOTOPLIM HAa HATHBHBIX
T1-BsBewennbix VIBE-uso6paxennsax coorserctsyior T1-runepunrencushbie (6, B — HaTuBHble T1-B3BeleHHbIE
VIBE-uso6pakeHus, akcuaibHas NPOEKIst) BKIoYeHnst (CTPesK) — CrycTKU MyLUHA WM IIUTMEHTHbIE XOJIAHTHOIUTDI

Figure 2. MRI of the abdominal cavity from December 7, 2022. Magnetic resonance cholangiopancreatography
(a) shows that the intrahepatic bile ducts in both lobes of the liver are moderately unevenly focally lenticularly
dilated, have multiple multilevel defects in filling the lumen, which on native T1-weighted VIBE images correspond
to T1-hyperintense (6, 8 — native T1-weighted VIBE images, axial projection) inclusions (arrows) — mucin clots

or pigmented cholangioliths

prodeHnii (puc. 26—B), COOTBETCTBYIONIUM TyCTOMY
MYIIUHY WM MTUTMEHTHBIM XOJAHTHOINTAM.

[Tpu aTOM CTAJIO OYEBUIHO, YTO OMKUCAHHBIE TIPH TIEP-
BOM HCCJEJOBAaHUN OYaroBble OOPa30BaHUS IIPE/ICTAB-
JITIOT OGO CyTIpacTeHOTHYECKHEe  GaJIOHOOGPA3HbIE
pacHIMpeHus JKeJYHBIX TPOTOKOB, CYOTOTATBHO 3arioJi-
HEHHbIE TUTMEHTHBIMU XOJAHTUOIUTAMU Ha (DOHE MUHU-
MaJIbHOTO o6beMa >KuaKoil sxemran (puc. 3).

Opnako panabie MPT He 1mo3BoJIITH [JOCTOBEPHO
UCKJIIOUNTD HEOIUIA3WI0 B JOMWHAHTHBIX CTPUKTYpPax,
B CBSI3U C 4eM NOTPe6OBaIOCh A000CTeJ0BaHNE — WUC-
CJIe/IOBaHME OIIYXOJIEBBIX MapKepoOB W MepopaibHas
TPAHCHANWJIISPHAS XOJAHTHOCKOIMS ¢ OHOIICHEN.
YpoBHU OHKOMapKepoB ObLIN B TIpefiesax pedepenc-
HbIX 3HavyeHuii. [Ipu sHJOCKOMYECKOIl peTporpaiHoil
xomanruorpadgun (puc. 4a) 6bia BBIABIEHA KJIACCH-
YecKast KapTUHA CKJIEPO3UPYIONIEr0 XOJaHTUTa — YeT-
KooOpasHas fedopMaiys BHYTPH- U BHEEYEHOYHBIX
JKEJTYHBIX TIPOTOKOB; KOHKPEMEHTHI OBLIU PEHTreH-He-
ratruBHbiMH. [Ipm XosaHrmockonuu Ha QoHe cau3u-
cToli ¢ MpU3HaKaMu BocNaleHus 1 ckjaeposa (puc. 4B)
ObLTM  BBISIBJICHBI ~ MHOKECTBEHHbBIE — TTMTMEHTHDBIE
KoHkpeMentbl (puc. 46, B, 1), Haun6ojee KpyIHbIE

U3 KOTOPBIX IIOABEPIJIMCH JUTOTPHUIICUU C MOMOIIbIO
TysmeBoro gasepa (puc. 41, e, x). Bbuta nposegena
IETOYHAS 1 IUNIOBasg GUONCHS C YYACTKOB M3MEHEH-
Holl ciusucroii (puc. 4r).

PesybTaThl IUTOJOTMYECKOTO UCCJIEOBAHUST CJIH-
3UCTON JKEJYHBIX MPOTOKOB COOTBETCTBOBAIU TIPO-
sudepalii  SIUTENUS ¢ BOCIATMTEIbHON HHMUIb-
Tparmeii. Imcrosornueckn oOGHApY>KEHBI MPU3HAKU
NOJIMMOP(HOKIETOUHOH — BOCIATUTEIbHON — WH(UIb-
Tpaluu CJAU3UCTOW C TUllepiiazueil nepuduanap-
HBIX JKeJIe3, OIyXO0JIEBOrO POCTa BbISIBJEHO He ObLIO.
[ManuenTy GbLIN HA3HAYEHDBI MPEHAPATHI YPCOAE30KCU-
xoJsieBoit kucaotel B 103e 1000 mr B cytru. [Ipu MPT,
BBIMOJHEHHONU TOJ[ CITYCTSI, COXPAHSIOTCS HMPU3HAKU
CKJIEPO3MPYIOIEro XojaHrura (depegoBaHUEe CTPHK-
TYp 1 (POKANBHBIX PACHIMPEHUH JKENYHBIX TTPOTOKOB),
OJTHAKO OTMEYAETCsl yMEHbIIIEHNE Pa3MepoB HauboJiee
KPYITHOTO KHUCTO3HOTO PACIIUPEHUST JKETIHOTO MPOTO-
ka IV cermeHTa, yMeHbIIEHHE KOJMIECTBA 1 PA3MEPOB
XOJIAHTHOJIUTOB B €r0 TOJOCTH, 3alOJHEHUE €T0 KeJi-
ypio (puc. 5). [Ipu3HaKM XPOHMYECKOTO MaHKpeaTuTa
(pasMepbl MOKETYI0UHOM KeJTe3bl «TONOBKa,/ Tesno,
xBocT» — 3,7/2,8/3,8 ¢M COOTBETCTBEHHO), a TaKKe
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Pucynox 3. MPT 6piomHoii nosioctu ot 07.12.2022. /lanHble MarHUTHO-PE30HAHCHON XOJIAHTHONAHKPeATOrpadun
(a) u cyGrpakunonnbix nocrkouTpactubix T1-3Benenbix VIBE-uzo6paxenuii (1) ¢BUIETENbCTBYIOT B 110Jb3Y TOTO,
yro T2-rumo- (6), T1-rumepunrencusroe (B) owaroBoe oGpasosanme B IV cermenrte medenu (CTpenku) TpeacTaB-
JsieT co60f CYmpacTeHOTHYECKOe GAIOHO0Opa3HOe PACIIUPEHHe KEeJIHOTO MPOTOKa B IV cerMenTe, 3amoJHEHHOE
xomanruoautamu (a) W HaKaIIMBaoIee MarHUTHO-PE30HAHCHOE KOHTPACTHOE CPEACTBO TOJIBKO cTeHKamm (r): a —
MarHUTHO-PE30HaHCHast XoJaHruonankpearorpadus (pekoHcTpykius nporoka B IV cermenre); 6 — pexum T2 ¢ mo-
nasienueM kupa, meron BLADE, koponapuas mpoekims; B — HaruBHoe T1-B3Bemennoe VIBE-usoGpaskenie,
KOpOHApHAast MPOEKIUsT; T — cyOTpaknuonHoe nmoctkouTpactHoe T1-B3Berrentoe VIBE-u3o6paskeHne B OTCPOIEHHYIO
dazy, KopoHapHasT MTPOEKITS

Figure 3. Abdominal MRI from December 7, 2022. Magnetic resonance cholangiopancreatography (a) and
subtraction post-contrast T1-weighted VIBE images (r) data indicate that the T2-hypo- (6), T1-hyperintense (B)
focal formation in the IV liver segment (arrows) is a suprastenotic balloon-shaped dilation of the bile duct in the
IV liver segment filled with cholangioliths (a) and accumulating magnetic resonance contrast agent only by its
walls (r): a — magnetic resonance cholangiopancreatography (IV segment duct reconstruction); 6 — T2 mode with
fat suppression, BLADE method, coronary projection; 8 — native T1-weighted VIBE image, coronary projection;
r — subtraction post-contrast T1-weighted VIBE image in the delayed phase, coronary projection

Pucynox 4. IDHIOCKONUYECKass PETPOTPAHAS XOJAaHTHOMAaHKpearorpadus, TMepopasbHAs TPAHCHANUJISPHAS XO-
JIAHTHOCKONUS ¢ GUOTICHEN, JUTOTPUIICHEN W JIUTOIKCTPAKINEH: a — PeTPOrpajiHasl XOJAHTHOTPaMMa, MPU KOTOPOi
BU3YQJIM3UPYIOTCS XKeJYHbIe TPOTOKHU € HATMYUEM MHOKECTBEHHBIX PAaCHIMPEHUH 1 Cy>KeHHi, KOHKpEeMEeHTbl PeHTTeH-
HeTaTuBHbIE; 6 — BbBIJEJEHNE XKeaUN ¢ MMUTMEHTHOW B3BECHIO B MPOCBET ABEHAAIATUTIEPCTHON KHUITKHU TIPU KAHIOJS-
1IN XOJIE[I0XA; B — IHUIMEHTHbIE KOHKPEMEHTH Ha (DOHE M3MEHEHHOI CIM3UCTOW; T — MUNIOBast GUOICHS CTEHKU
NPOTOKA, A—3K — 3Talbl JUTOTPUIICHHU C IIOMOIIbIO TYyJUEBOTO Ja3depa: [ — Mo/Be/leHe KBapIeBOI0 ONTUYECKOTrO
BOJIOKHA K KOHKPEMEHTY, € — HauaJo BO3JENCTBUS, K — B3BeCh U3 (DPArMeHTOB KOHKPEMEHTA MOCJ/Ie BO3/IENHCTBUS

Figure 4. Endoscopic retrograde cholangiopancreatography, oral transpapillary cholangioscopy with biopsy, lithotripsy
and lithoextraction: a — retrograde cholangiogram, which visualizes the bile ducts with multiple dilations and
constrictions, X-ray negative stones; 6 — the release of bile with a pigment suspension into the lumen of the duodenum
during cannulation of the common bile duct; B — pigment stones against the background of altered mucosa; r —
forceps biopsy of the duct wall, 1—x — stages of lithotripsy using a thulium laser: 1 — introduction of a quartz optical
fiber to the stone, e — onset of the exposure, :x — sludge of stone fragments after the exposure
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Pucynox 5. [lunaMuka BHyTPUIIEYEHOUYHOTO XOJIaHTHOMNTHA3a 1Mo AaHHBIM MPT. BamnonHo06pasHo pacmupeHHbIiH
npotok IV cermenta (CTpesKKM) YMEHBIIMICA B padMepax, CTEHKU €ro B MeHbIIell CTelneHd HAKAIIMBAIOT MarHUTHO-
pEe30HAHCHOe KOHTPACTHOE CPEICTBO, B MPOCBETE OCTAJINCH €INHWYHbIE MTUTMEHTHBble KOHKPEMEHTHI, OH 3alloJTHEeH
MIPENMYTIECTBEHHO JKUAKOM Kemublo: a—T — 07.12.2022, 1—3 — 14.12.2023; a, 1 — T2-B3Benienuble n300paKeHs
¢ mogasienueM xupa, Mmerog BLADE, akcuanbnas npoekiusg; 6, e — HatuBHble T1-B3Beniennbie VIBE-uzo6pakenus,
aKcuaJbHas MPOEKNNs; B, K — CyOTPaKI[MOHHBIEe TOCTKOHTpacTHBIe T1-B3Bemmenunle VIBE-n306paskenns B mopTasb-
Hyo (ady, akcuanbHas NPOEKIUs; I, 3 — MaTHUTHO-DE3OHAHCHas XojaHruonankpearorpadusa (PeKoHCTPYKIUsS
nporoka IV cermenTa)

Figure 5. Dynamics of intrahepatic cholangiolithiasis according to MRI data. Over time, the balloon-like dilated
duct of the IV segment (arrows) decreased in size, its walls accumulate the magnetic resonance contrast agent
to a lesser extent, single pigment stones remained in the lumen, it is filled mainly with liquid bile: a—r —
December 7, 2022, 1—3 — December 14, 2023; a, 1 — T2-weighted images with fat suppression, BLADE method,
axial projection; 6, e — native T1-weighted VIBE images, axial projection; B, sk — subtraction post-contrast
T1-weighted VIBE images in the portal phase, axial projection; r, 3 — magnetic resonance cholangiopancreatography
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(reconstruction of the duct in the IV segment)

pernoHapHoi JuM@aIeHONATH! 32 TO/l He TIPeTepIesTH
CYIIECTBEHHON AMHAMUKHU.

W3MeHeHus JIMOUAOTPAMMbBI COOTBETCTBOBAJIH T'H-
nepaunnugemun [1b dpenoruna mo Mpeapukcony: xoe-
crepuH — 9,7 Mmomb,/ 11 (HopMa — < 5,2 MMOJIb,/J1), TPH-
rimnepuast — 2,39 Mmmosts,/ 1 (HopMa — < 1,7 MMoJtb,/ 1),
XOJIECTEDUH  JIUIIONIPOTEUHOB BBICOKOW IIJIOTHOCTH ——
2,15 mmMoumb,/ 1 (HopMa — > 1,2 MMOJIb,/J1), XOJIECTEPHH
JINTIOTTPOTEMHOB HMU3KON TLIOTHOCTH — 6,25 MMOJB,/ T
(HopMa — < 3,0 MMOJIb/ 1), XOJECTEPHH JIUIIONPOTEH-
HOB OY€Hb HHU3KOU IIOTHOCTH 1,09 mmomb,/ 1 (HOP-
Ma — 0,19—0,77 MmMoub,/ ).

N3amenennss Oblid  MOJO3PUTENbHBI B OTHOIIIE-
HUN  TIEPBUYHOTO  CKJIEPO3UPYIOLIero  XOJIaHTHUTa,
OCJIO’KHEHHOTO  NIMTMEHTHBIM  XOJIAHTHOJUTUA30M.

Hopmanbubie ypoBuu IgG4 B cbIBOpOTKEe TIpU [IBY-
KPaTHOM Ollpe/ieJIeHUN JieJ1ali MaJIOBEePOSITHBIM IIpe/-
nosiokenne o IgG4-acconMMpoOBaHHOM CKJIEPO3HUPYIO-
11eM XOJIaHTUTe.

[TynkimonHnas OuOIICHS HeYyeHH II0Ka3aaa MHOTO-
YHCAEHHBlE 3ISTIONTe OIIHapHbIe PO3eTKH  Tema-
touutoB (puc. 6). IloprasbHble TPaKTbhl yMEPEHHO
paCIUpPeHbl, BBITSHYTHI, €J1a00 WHOWIBTPUPOBAHBI
nuM@o-MakpodaraJbHbIMU  3JIEMEHTAaMU € [IpUMe-
CbI0 eIMHUYHBIX JIEHKOIINTOB. BbISBIEHbI MPHU3HAKN
XOJIAaHTHOIIATUN: HEPABHOMEPHOE CYyXKeHHe IpOoCcBe-
TOB JKEJYHBIX TPOTOKOB, YMEPEHHDBIN MOJUMOPdOU3M,

OTeK, HepaBHOMepHOe paclipe/ieleHIe I JeCKBaMaIlis
OUINAPHOTO  AIUTETHS, CJAOBIH  HMePUIYKTATbHbBIN
ckyepos (puc. 7), 1 04aroBoit posmdepann MeJTKIX
JKETYHBIX TIPOTOKOB M0 Tepudepun TpakToB. B cren-
KaxX OT/AEJbHBIX MEXIOJHKOBBIX KETUYHBIX ITPOTOKOB
ouaroBasi  JUMMOUHO-KJIETOUHAS  WHOUIbTPAIHS
C TIPUMEChI0 eIMHUYHBIX JielikoinToB. Ha tepputopun
6 nmopranpubix TpakToB (13 11, 35 %) KeauHble IPO-
TOKH He ONPEIE/ISIIICE.

[Tanenp ayTOMMMYHHBIX TIOKa3aTesjeil He BbI-
SIBMJA TPU3HAKOB CEPOINO3UTHBHOTO ITIEPBUYHOTO
6UINAPHOTO XOJAHTUTA WJIM AyTOUMMYHHOTO Trela-
tuta. Ha OCHOBaHWM TMPOBENEHHBIX HCCIETOBAHUN
nanueHTy ObLI YCTAHOBJIEH [IMATHO3: COUEMAHHBIE
3aboae6anus: TEPBUYHBIH CKJIEPO3UPYIONMHA  XO-
JIAHTUT C TIOpPaKeHWeM BHYTPH- M BHENEYeHOUHDIX
JKEJYHbIX TIPOTOKOB; JKEAUHOKAMEHHAs 00J1e3Hb:
CJIQJIK JKEJTYHOTO MY3bIPsi, BHYTPHUIIEUEHOUYHBIH CMe-
MIaHHBIN XoJIaHTHOJNTHA3. llpoBegeHa aHIOCKO-
NUYecKass PeTPOrpajHas XOJAHTHO-TIAHKPeaTorpa-
¢us, sHEOCKOMMYECKas MANMHIOCHUHK-TEPOTOMHUS
¢ JIUTOIKCTpakimeidr B ceHrsiope 2022 r. u JuTO-
tpuricueii B Mapte 2023 1. CyrowyHasi mosa ypco-
JIe30KCUXO0JIEBOM KHUCJOTHI yBenudeHa jgo 1250 mr
(13 Mr/kr/cyt.). PeKoMeHI0BaHO TPOBeIeHUE Jia-
60pPaTOPHO-UHCTPYMEHTATBHON OIEHKH JAMHAMHUKI
yepe3 3 MecsIla.
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Pucynox 6. HepaBHOMepHO pacuimpeHHas, 3usionias
6uamapHas po3eTKa TeNaToINTOB; OKPAacKa: TeMaTOKCH-
JuH u s03uH, x200

Figure 6. Unevenly dilated, gaping biliary rosette
of hepatocytes; hematoxylin and eosin staining, x200

Oocy:kaenne

MaruutHo-pe30HaHCHAS  XOJIAHTUOMAHKPeaTorpa-
¢ust o6sazaeT BHICOKOI YYBCTBUTENBHOCTBIO M CIEIN-
(UYHOCTBIO TIPU JMATHOCTHKE TEPBUYHOTO CKJIEPO3U-
pytomero xomanrura (0,86 u 0,94 cooTBeTCTBEHHO)
[1], TeM He MeHee He Bcerga ygaercsl AOCTUYb Ha-
JIeKHON  BU3YAJIM3alUN  KEJYHBIX TPOTOKOB [2].
[TosToMy B IPOTHBOPEYMBBIX KJIMHUYECKUX CIYYASX,
0CO6EHHO TIPU TIOI03PEHNN HA HEOIUIa3Wio, PEeKOMEeH-
JyeTcsT BBITIOJIHEHNE 9HAOCKOINYECKON PeTporpaHon
xosanruonankpearorpadguu [2], koTopas Takxke paer
BO3MOXKHOCTb TIOJTyYEHUSI ITUTOJIOTHYECKOTO U THCTO-
gornueckoro marepuana [3]. C apyroit cTopoHbl, 2H-
JIOCKOTINYECKHe BMENIATeJbCTBA HA SKETYHBIX MPOTO-
KaxX TPeOYIOT BBITIOJTHEHUS TATTUILIO-COUHKTEPOTOMUK
U, COOTBETCTBEHHO, MOBBINIAIOT PUCK BOCXOSIIEH UH-
dekim, KoTopas sBJsgercsd BaXHbIM (akTopoM dop-
MUPOBAaHUS TaK HA3bIBAEMBIX KOPHYHEBBIX ITMTMEHT-
HBIX KaMHEeH B IPOTOKOBOW CHCTEME.

XoJjanruonmTas Berpedaercst y 51—56 % 6oJib-
HBIX TIEPBUYHBIM CKJIEPO3UPYIONIMM XOJIAHTHTOM [4,
5], oco6eHHO TOCJe YCTAHOBKU CTEHTOB, HAPYKHBIX
JpeHakell, HAIOXKEHUS XHUPYPrHYeCKUX aHACTOMO-
30B. B xoze uccaenoBanusi, nposegenaoro B. Jubran
et al. [6], 6bu0 OGHApPY’KEHO, YTO COIYTCTBYIOIIEE
HAJIMYKMe KOHKPEMEHTOB B JKETYHOM IY3bIpe U 06IIeM
JKEJTYHOM TIPOTOKE OBbLIO 3HAYMTEJHHO BBINIE y TIAIU-
€HTOB C BHYTPHMIIEYEHOYHBIMU KOHKpeMentamu (45 %
vs. 19 %; p < 0,001). Kpome Toro, B TpyIIe ¢ BHY-
TPUIIEYEHOUYHBIMU KOHKPEMEHTAMU OTMEYEHO GOJIbIliee
KOJIMYECTBO CJTydaeB Bocxoasmiero xouanrura (50 %
vs. 20 %; p < 0,001), xomauruokapuuuomst (8,75 %

Pucynox 7. Xonauruonatus (1) u nepuayKraibHbIi
ck1epos (2); okpacka: nukpocupuyc, x200

Figure 7. Cholangiopathy (1) and periductal sclerosis
(2); picrosirius staining, x200

vs. 4 %; p = 0,1), a TakKe MAIMEHTBI JAHHON TPyI-
IIBI Yallle HYK/IAJUCh B TIPOBEJIEHUN HTOCKOITUYECKOIT
perporpaaHoii xomanrunonankpearorpapun (50 % vs.
35 %; p = 0,020) u Tpancrianranuu (26,3 % vs.
12,2 %; p < 0,001).

XOJIaHTHOIUTHA3 MOKET OBbITh KaK OCIOKHEHH-
€M TIEPBUYHOTO CKJEPO3UPYIONIEr0 XOJAHTHTA, TaK
U SBJASATHCS TMPUYMHON BTOPUYHOTO CKJIEPO3UPYIONIEr0
XOJIAHTUTA, YTO CO3/IaeT CJIOXKHOCTU B YCTAHOBJEHUU
nuarnosa [7]. Kpome Toro, cymniecTBYIOT TeHETUYECKIE
dakropsl, croco6eTByoOIne 06PA30BAHUIO KOHKpE-
MEHTOB JKEJYHBIX ITPOTOKOB. Harmpumep, xoJsenurnas,
ACCOIMMPOBAHHBIN C HU3KUM cojep:kanueM ¢docdo-
munugos (low phospholipid-associated cholelithiasis,
LPAC), o6yciosien myrarumeii rena ABCB4, pacro-
JIOKEHHOTO Ha 7-ii XpoMocoMe, B 21-M JIoKyce, KOIH-
pyoiitero 6esok MDR3, KOTOpBIil SIBJISIETCS TIEPEHOC-
qrKOoM (pochaTHINITXOTMHA U3 TeNaTOINTA B JKETIHBIH
KaHaJIel] Ha YPOBHe OUJIMAPHOrO TI0JII0CA TenaToIuTa
[8, 9]. 3aGoneBanue HPoSIBJISETCS B BO3pacTe MOJO-
ke 40 ser, XxapakTepHO HaJW4YNe BHYTPHUIIEYEHOTHBIX
TUTIEPIXOTEHHBIX 04aroB, CJAaJKa WM MUKPOJNTHA3A,
HOSIBJIEHNE PeluNBa OWIMApHBIX cuMITOMOB (Kes-
TyXa, JKeJYHasT KOJIMKA, XOJIAHTHUT, OCTPBIH IaHKpe-
arut) mocye xosenuctakromun [8, 9]. Ilogospenue
Ha LPAC Bo3HuKaeT TpHM HaJnIuM 10 KpaiiHel
Mepe JIBYX BbLINIEYKA3aHHBIX MPU3HAKOB Yy MallueH-
TOB € XOJIECTEDUHOBBIMU KAaMHSIMH B KEJTYHOM ITIy3bI-
pe. XapaKTepHbIMU CHMITOMaMU B Jle6ioTe SIBJISIOT-
cs xXojenuThasd M KeauHas Koswuka. Jlewenne LPAC
BKJIIOYaeT B ce0sl TTPUMEHEHUE YPCOAE30KCHXOIEBOI
KUCJOTBI M XoJjectupamuna. CiieyeT oCyIecTBIISITh
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muddepeHIIaNIbHYI0  AUArHOCTUKY C  HEePBUYHBIM
CKJIEPO3UPYIOIINM XOJAaHTUTOM 1 6oJie3HbIo Kaposn.

3akaoueHue

OcCo6eHHOCTh JAaHHOrO HaOIIOAeHuda — Hajluyue
y malgeHTa MOMHMO MHOKECTBEHHbBIX XOJAHTHOJHUTOB
B JKEJYHOM My3bIPe, BHYTPHUIIEYEHOUHBIX MPOTOKAX
U O6IIeM >KEeJYHOM IPOTOKE KPYIHBIX CYIPACTEHO-
THYECKUX GaJUIOHOOOPA3HBIX PACIHIMPEHUH BHYTPH-
HEYEHOUYHbIX JKENYHBIX IPOTOKOB, CyGTOTAJbHO 3a-
MOJHEHHBIX T 1-THNEPUHTEHCUBHBIMU TTUTMEHTHBIME
XOJIAHTUOJUTAMY U JIMIIEHHBIX JKUJKON >Keadu, KO-
TOPbIE B COBOKYITHOCTH C WHTEHCHBHO HAKaIlJIMBAIO-
el MarHUTHO-PE30HAHCHOE KOHTPACTHOE CPEeACTBO
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Challenges in Diagnosing Intrahepatic
Cholangiolithiasis in a 39-Year-Old Patient

Anna K. Guseva'*, Olga N. Sergeeva?, Tatiyana P. Nekrasova!, Oiatiddin T. Imaraliev?,
Alexey V. Okhlobystin!, Elena N. Shirokova', Anna S. Ostrovskaya!, Maria S. Zharkova!,
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Aim: to highlight the challenges of diagnosing and treating a patient with severe intrahepatic cholangiolithiasis.

Key points. Primary sclerosing cholangitis is a chronic progressive liver disease characterized by destructive in-
flammation and fibrosis in the bile ducts, leading to biliary strictures, secondary biliary cirrhosis, portal hypertension
and liver failure. Cholangiolithiasis occurs in more than half of cases of primary sclerosing cholangitis and can be both
a complication and a cause of secondary sclerosing cholangitis, maintaining inflammation in the ducts and facilita-
ting stone formation. Genetic mutations are known to contribute to the development of gallstones in young patients,
including low phospholipid-associated cholelithiasis. Despite the wide range of modern methods of radiological
and endoscopic diagnostics, there are still difficulties in differential diagnostics of bile duct diseases. This article
presents a clinical case of a 39-year-old male patient with primary sclerosing cholangitis, dyslipidemia and multiple
cholangioliths in the gallbladder, intra- and extrahepatic bile ducts.

Conclusion. The presented clinical case demonstrates the difficulties in assessing pathogenesis, choosing diag-
nostic and therapeutic approaches in patients with severe intrahepatic lithiasis that may mimic hepatic neoplasm.
Combination of non-invasive and endoscopic methods, such as magnetic resonance imaging, magnetic resonance
cholangiopancreatography, endoscopic retrograde cholangiopancreatography, and cholangioscopy, appears
to be the most effective both diagnostically and therapeutically.

Keywords: primary sclerosing cholangitis, cholelithiasis, cholangitis
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CNnoXXHOCTN ANArHOCTUKN BHYTPUNEYEHOYHOr0O X0J1aHrmonmTmnasa
y nauneHTa 39 net

AK. l'yceea'*, O.H. Cepreesa?, T.IN. Hekpacosa', O.T. Umapanues?, A.B. OxnobbicTuH', E.H. LLUnpokoea’,
A.C. OcTtpoBckas', M.C. Xapkosa', A.C. YepeHaa', B.T. ViBawkuH'
' |.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

2 N.N. Blokhin National Medical Research Center of Oncology, Moscow, Russian Federation

Llenb: NpoaeMOHCTPUPOBATL CAOXHOCTM ONArHOCTUKM N NIEYEHUS MaLMEHTa C TAXEsbIM BHYTPUMNEYEHOYHbIM XO-
NaHrMONNTNA3OM.

OCHOBHblIEe MOJIOXEHUS. [epBUYHBIN CKNEPO3NPYIOLLNIA XONaHIMT — XPOHMYEckoe nporpeccupytollee 3abo-
neBaHne nedYeHu, KOTOPOe XapakTepusyeTca AeCTPYKTMBHbLIM BocnaneHuemM U ¢pubpo30oM B XeNYHbIX MPOTOKaXx,
YTO MOXET MPUBECTU K BUIMAPHBLIM CTPUKTYPaM, BTOPUYHOMY BUAMApHOMY LIMPPO3Y, NOPTasbHOW rMNepTeH3num
1 NEeYEeHOYHOM HEeA0CTaTOYHOCTM. X0NaHrMonnTMas BcTpeyaeTtca 6osee 4emM B MOSIOBUHE C/lyYaeB Npu NepBUYHOM
CKJIePO3UPYIOLLIEM XOMAHTUTE U MOXET OblTb KAk OCMIOXHEHUEM, TakK U MPUYNHOM BTOPUYHOIO CKIEPO3MPYIOLLIErO
XOnaHruTa, noAaepXxmsasa BocrnaneHre B NpoTokax 1 crnoco6cTBys 06pas3oBaHNi0 KOHKPEMEHTOB. MI3BECTHbI reHe-
THUYECKMe MyTaLMK, CMOCOOCTBYIOLLME PA3BUTUIO XENYHbIX KAMHEN Y MONOAbIX MaLMEHTOB, B TOM YUCHE XONIeNNTU-
a3a, acCoLMMPOBAHHOMO C HU3KMM codepXaHnem hocdonmnuaos. HecMoTpsa Ha LUMPOKUI CNEKTP COBPEMEHHbIX
METO/0B Jly4eBOM 1N SHAOCKOMNYECKOM AMArHOCTUKM, NO-NPEXHEMY BOSHUKAIOT TPYAHOCTU B NpoBeaeHnn andde-
peHLManbHOM ANarHoCTMKN 3a60NeBaHNin Xen4YHbIX MPOTOKOB. B AaHHOW cTaTbe NpeacTaBieHO KIMHUYECKOe Ha-
6noaeHne naupeHTa 39 NeT ¢ NepPBUYHbIM CKIIEPO3UPYIOLLIUM XONaHTUTOM, AUCIUNUOEMUNEN U MHOXECTBEHHbLIMU
XONAHIMONUTAMM B XENYHOM MNy3blpe, BHYTPU- Y BHEMEYEHOYHbIX XEN4YHbIX MPOTOKax.
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3aknioveHue. [NpeacraBneHHOe KIMHMYECKOEe HabnoaeHNE NOKa3biBaeT TPYAHOCTU B OLLEHKE NaTOreHesa, Bbl6o-
pe AMarHoCTUYECKOM 1 Ie4eBHOM TakKTUKN Y MALMEHTOB C TSXKESbIM BHYTPUNEYEHOUYHbIM JIMTUA30M, KOTOPbIA MOXET
MMNTUPOBaTb HOBOOOPa3oBaHWe nevyeHn. CoyeTaHne HEMHBA3UBHBLIX M 9HO0CKOMMYECKUX METOO0B — MarHUTHO-
pPEe30HaHCHOM ToMorpadumn, MarHNTHO-PE30HAHCHOW XONaHrmonaHkpeaTorpadumn, SHAOCKONMNYECKON peTporpas-
HOW X0oNaHronaHkpeaTorpadum 1 XoNaHrMoCKoNun — okaabiBaeTcs Hanbonee apPekTUBHbLIM Kak C AMarHocTuye-

CKOM, Tak 1 C NIe4eBHOM TOUKN 3PEHMS.

Kniouesble cnoBa: NepBUYHbLIN CKIIEPO3UPYIOLLMIA XONAHTUT, XONENUTNa3, XoNaHrmt
KoHdnukT MHTEepecoB: aBTOpPLI 3aBNSIOT 06 OTCYTCTBUM KOHMIMKTA MHTEPECOB.

Ana umtupoBanusa: l'ycesa A.K., Cepreesa O.H., Hekpacosa T.IN., Umapanues O.T., OxnobeicTuH A.B., LLnpokosa E.H., OcTtpos-
ckaa A.C., XapkoBa M.C., Yepenga A.C., MBawkumH B.T. CNnOXHOCTM OUArHOCTUKM BHYTPUMNEYEHOYHOrO XOJIaHrMoamMTnasa
y naupeHTa 39 net. POCCUINCKUIA XXypHa raCTPO3HTEPONIOrnK, renatonorum, kononpokrtonorumn. 2024;34(5):102-110. https://doi.

org/10.22416/1382-4376-2024-34-5-102-110

Case Report

Patient 1., asymptomatic 39-year-old
male, was admitted to the Department
of Hepatology at the V.Kh. Vasilenko
Clinic of Propedeutics of Internal Diseases,
Gastroenterology, and Hepatology for veri-
fication of diagnosis. A year prior, the pa-
tient experienced symptoms of obstructive
jaundice (total bilirubin — 172.8 pmol /L,
norm — up to 21 umol/L), accompanied by
increased aminotransferase activity (aspar-
tate aminotransferase — 585 U/L, norm —
10—40 U/L; alanine aminotransferase —
491 U/L, norm — 10—40 U/L). Abdominal
ultrasonography revealed dilation of the
intrahepatic bile ducts up to 4 mm, sever-
al small stones and sludge in the gallbladder
along with dilation of the common bile duct
to 9—10 mm. The condition was diagnosed

as stenosing papillitis. A papillotomy and ex-
traction of the common bile duct stones were
performed with a recommendation for chole-
cystectomy after resolution of inflammation.
During pre-procedural diagnostic work-up,
the patient underwent magnetic resonance im-
aging (MRI) (Fig. 1), which revealed several
T2-hypointense (Fig. 1a) and T1-hyperintense
(Fig. 1b) focal liver lesions, with a maximum
size of 3.2 x 2.4 cm showing weak peripheral
contrast enhancement (Fig. 1c), suspected for
malignancy (presumably focal hemorrhagic
metastases).

The patient was referred to an oncology
center where, following additional MRI scans
of the abdominal cavity (Fig. 2, 3), the in-
terpretation of the liver and bile duct lesions
was revised. MRI revealed unevenly distrib-
uted beaded dilations of the intrahepatic bile

Figure 1. MRI of the abdominal cavity in axial projection from November 22, 2022. In the liver parenchyma
at the border of III-IV segments, T2-hypo- (a — T2-weighted image in the HASTE sequence), T1-hyperintense
(b — native T1-weighted VIBE image) focal lesions (arrows) are determined, weakly accumulating magnetic
resonance contrast agent, mainly along the periphery (¢ — post-contrast T1-weighted VIBE image in the portal

phase)

Pucynox 1. MPT 6promHoii otoctn B akcnaiabHOH mpoekimn ot 22.11.2022 r. B mapenxuMe medeHN Ha IpaHUIle
III-IV cermentos onpegensiorcs T2-runo- (a — T2-Bspemennoe mszobpaxenne B nocaegoBareabnoctn HASTE),
T1-runepunrencusnbie (b — narusnoe T1-BsBemennoe VIBE-uso6paskenne) ouarosbie o6pasopanust (cTpesku), cia-
60 HaKAIIMBAIOIIe MATHUTHO-PE30HAHCHOE KOHTPACTHOE CPEJCTBO, IpeuMyliecTBeHHO 1o nepudepun (¢ — 1moct-
kontpacrioe T1-ssemennoe VIBE-uzo6paskenue B noprajibiyio (asy)
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Figure 2. MRI of the abdominal cavity from December 7, 2022. Magnetic resonance cholangiopancreatography
(a) shows that the intrahepatic bile ducts in both lobes of the liver are moderately unevenly focally lenticularly
dilated, have multiple multilevel defects in filling the lumen, which on native T1-weighted VIBE images correspond
to T1-hyperintense (b, ¢ — native T1-weighted VIBE images, axial projection) inclusions (arrows) — mucin clots
or pigmented cholangioliths

Pucynox 2. MPT 6promHoit mooctn ot 07.12.2022 r. IIpnm MarHUTHO-PE30HAHCHOH XOJIAHTHOIAHKpPeaTorpadum
(a) BHYTpHIIEUEHOUHbIE JKEJYHbIE IPOTOKU B 00€HMX J0JIAX IIeYeHH YMEPEHHO HEePABHOMEPHO (POKAIbHO YeTKOOOpas-
HO PacCIINpeHbI, UMEIOT MHOKEeCTBEHHBIE PAa3HOYPOBHEBLIE /e(DeKThI 3allOHEHNS MPOCBeTa, KOTOPLIM HAa HATHBHBIX
T1-s3Bewmennbix VIBE-uzo6paxenusx coorsercrsyior T1-runepunrencustbie (b, ¢ — uarusubie T1-B3BelneHHbie
VIBE-u306paeHnsi, akCHaabHasl MPOEKINST) BKIOYeHNs (CTPEIKM) — CI'yCTKU MyIIMHA WM IIMTMEHTHBIE XOJAHTHOJIUTHI

104

ducts in both liver lobes (Fig. 2a) filled with
heterogeneous contents with T1 hyperintense
inclusions (Fig. 2b, ¢), consistent with thick
mucin or pigment stones.

It was apparent that the focal lesions pre-
viously identified in the initial imaging rep-
resented suprastenotic, balloon-like dilations
of the bile ducts, which were subtotally filled
with pigment stones with minimal liquid bile
content (Fig. 3).

However, MRI did not provide enough
evidence to exclude tumor in the dominant
biliary strictures. Therefore, additional work-
up, including tumor marker testing and per-
cutaneous transpapillary cholangioscopy with
biopsy, was required. Tumor markers were
normal. Endoscopic retrograde cholangiogra-
phy (Fig. 4a) revealed a typical presentation
of sclerosing cholangitis — a well-defined
beaded deformation of intra- and extrahepat-
ic bile ducts; the stones were X-ray negative.

Cholangioscopy revealed multiple pigment
stones (Fig. 4b, ¢, d) on the background of
mucosa with signs of inflammation and scle-
rosis (Fig. 4c), and the largest one underwent
lithotripsy by thulium fiber laser (Fig. 4d,
f, ). Brushing and forceps biopsy of the al-
tered mucosal areas were taken (Fig. 4g).
Brushing of the biliary mucosa showed
epithelial proliferation with inflammatory
infiltration. Pathologist findings consistent
with mucosal polymorphonuclear inflamma-
tory infiltration, hyperplasia of peribiliary
glands with no evidence of malignancy were
identified. The patient was prescribed ursode-
oxycholic acid at a dose of 1000 mg per day.
Subsequent MRI follow-up revealed signs of
sclerosing cholangitis, gradual decrease in the
size and number of stones, reduction in cystic
dilation of segment IV ducts (Fig. 5), fea-
tures of chronic pancreatitis (with the head,
body, and tail of the pancreas measuring
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Figure 3. Abdominal MRI from December 7, 2022. Magnetic resonance cholangiopancreatography (a) and
subtraction post-contrast T1-weighted VIBE images (d) data indicate that the T2-hypo- (b), T1-hyperintense
(¢) focal formation in the IV liver segment (arrows) is a suprastenotic balloon-shaped dilation of the bile duct
in the IV liver segment filled with cholangioliths (a) and accumulating magnetic resonance contrast agent

only by its walls (d): a — magnetic resonance cholangiopancreatography (IV segment duct reconstruction);
b — T2 mode with fat suppression, BLADE method, coronary projection; ¢ — native T1-weighted VIBE image,
coronary projection; d — subtraction post-contrast T1-weighted VIBE image in the delayed phase, coronary
projection

Pucynox 3. MPT 6piomHoii nosioctn ot 07.12.2022. /lanHble MarHUTHO-PE30HAHCHON XOJIAHTHONAHKPeATOrpaduu
(a) u cy6rpakunonubix noctkouTpactibix T1-B3pemenbix VIBE-uzo6paskenuii (d) cBugereiberByoT B 0JAb3Y TOTO,
uro T2-runo- (b), T1-runepunrencusnoe (¢) ouarosoe o6pasosanue B IV cermente nederu (CTpesku) npejcraBiser
co6oil cynpacreHoTHYECKOe GaJIOHOOGPA3HOE PACHIUPEHHe KEeJIYHOro IIPOTOKA B IV cermMenTe, 3all0JHEHHOE XOJIaH-
ruosnramu (a) ¥ HAKAIJIUBAIONIEE MATHUTHO-PE30HAHCHOE KOHTPACTHOE CPEACTBO TOJAbKO creHKamu (r): a — Mar-
HUTHO-PE30HAHCHast XoJjaHruonankpearorpadus (pekoncrpykuust nporoka B IV cermenre); b — pesxxum T2 ¢ mo-
nasiaenneM xmpa, Meroq BLADE, xopomapmas mpoekums; ¢ — wnatuBHoe T1-B3Bemenuoe VIBE-mso6paxkenue,
KopoHapHasi mpoekinsi; d — cy6rpakinontoe moctkouTpactoe T1-3Bementoe VIBE-uzo6pakerne B OTCPOUEHHYIO
dasy, KopoHapHast IIPOEKIKs

Figure 4. Endoscopic retrograde cholangiopancreatography, oral transpapillary cholangioscopy with biopsy, lithotripsy
and lithoextraction: a — retrograde cholangiogram, which visualizes the bile ducts with multiple dilations and
constrictions, X-ray negative stones; b — the release of bile with a pigment suspension into the lumen of the duodenum
during cannulation of the common bile duct; ¢ — pigment stones against the background of altered mucosa; d —
forceps biopsy of the duct wall, e—g — stages of lithotripsy using a thulium laser: e — introduction of a quartz optical
fiber to the stone, f — onset of the exposure, g — sludge of stone fragments after the exposure

Pucynox 4. DHIOCKONMYECKAasT PETPOTPAJHAs XOJIAHTHOIAHKpeaTorpadusi, IepopasbHasl TPaHCIANIIISPHAS XO-
JIAHTUOCKOMHS ¢ GUOTICHEli, TUTOTPUIICHEIl U JUTOIKCTPAKIIUEI: & — PeTPOrpajHasi XOJIaHTHOTpaMMa, IPH KOTOPOit
BU3YaJTN3UPYIOTCS KETYHbIE TIPOTOKU C HATUYNEM MHOKECTBEHHBIX PACIIMPEHUIl U CY3KEHWiT, KOHKPEMEHTBI PEHTIeH-
HeratuBHble; b — Bbl/lesieHne JKeTIr ¢ MUTMEHTHON B3BECHIO B MPOCBET [IBEHAIATHIIEPCTHON KUITKU TIPH KAHIOJISITUT
XOJIe[IOXa; ¢ — MUTMEHTHbIE KOHKPeMeHThI Ha (DOHe M3MeHeHHOH cimu3ucToil; d — mumioBast GHOINCHS CTEHKU TIPO-
TOKa, e—g — JTalbl JUTOTPUIICUU C TIOMOII[BIO TYJIUEBOTO Ja3epa: € — II0/IBeJIeHNe KBAPIEBOr0 ONTHYECKOTO BOJOKHA
K KOHKpeMeHTy, f — Hawaymo Boz/eiicTBusi, ¢ — B3Bech U3 (hparMeHTOB KOHKPEMEHTA TI0C/Ie BO3/IEHCTBUS
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Figure 5. Dynamics of intrahepatic cholangiolithiasis according to MRI data. Over time, the balloon-like dilated
duct of the IV segment (arrows) decreased in size, its walls accumulate the magnetic resonance contrast agent
to a lesser extent, single pigment stones remained in the lumen, it is filled mainly with liquid bile: a—d —
December 7, 2022, e—h — December 14, 2023; a, e — T2-weighted images with fat suppression, BLADE method,
axial projection; b, f — native T1-weighted VIBE images, axial projection; ¢, ¢ — subtraction post-contrast
T1-weighted VIBE images in the portal phase, axial projection; d, h — magnetic resonance cholangiopancreatography
(reconstruction of the duct in the IV segment)

Pucynox 5. [lunamuka BHYTPUIIEYEHOUYHOTO XOJMaHTnoanTras3a mo ganubiM MPT. BamionHoo6pasHo paciiupeHHblit
nporok IV cermenta (cTpesiku) yMEHBIIMJICS B PasMepax, CTEHKHM €ro B MEHbIIEH CTENeHNn HAKaIlIMBAlOT MarHUTHO-
PE30HAHCHOE KOHTPACTHOE CPE/CTBO, B MPOCBETE OCTAINCH €IMHWYHbIE MUTMEHTHble KOHKPEMEHTHI, OH 3allOJTHEeH
MIPEUMYTIIECTBEHHO KUKON skemubio: a—d — 07.12.2022, e—h — 14.12.2023; a, e — T2-B3BemnieHHble U306PAsKEHSI
¢ nogasiaenueM xupa, merog BLADE, akcuanbaas npoekuus; b, f — narusabie T1-B3Bemennbie VIBE-uso6paskenus,
aKCHAJIbHAS TPOEKINs; ¢, g — cyOTpakunonubie moctkoHTpacTuoie T1-B3Bemennnie VIBE-uzo6paskenus B moprajib-
Hylo ¢asy, akcuanbHasg npoekuwms; d, h — MarHuTHO-pesoHaHCHas XosjaHruonaHkpearorpadus (PeKOHCTPYKIUS

mporoka IV cermenra)

3.7 ¢cm, 2.8 cm, and 3.8 c¢m, respectively), as
well as regional lymphadenopathy with no
significant dynamics.

The cholesterol level was 9.7 mmol/L
(norm — < 5.2 mmol/L), triglycerides were
2.39 mmol/L (norm < 1.7 mmol/L),
HDL cholesterol was 2.15 mmol/L (norm —
> 1.2 mmol/L), LDL cholesterol was
6.25 mmol/L (norm < 3.0 mmol/L),
and VLDL cholesterol was 1.09 mmol/L
(norm — 0.19—0.77 mmol /L).

These changes were indicative of primary
sclerosing cholangitis complicated by pigment
stones. Normal serum IgG4 levels measured
twice made IgG4-related sclerosing cholangi-
tis unlikely.

Percutaneous liver biopsy revealed numer-
ous gaping biliary rosettes of hepatocytes
(Fig. 6). The portal tracts were moderately
dilated and elongated, with mild infiltration
by lympho-macrophage elements and a few
leukocytes. There were signs of cholangio-
pathy: irregular narrowing of the bile
ducts lumen, moderate polymorphism, ede-
ma, irregular distribution and desquamation

of biliary epithelium, mild periductal scle-
rosis (Fig. 7), focal proliferation of small
bile ducts at the periphery of the tracts. In
the walls of some interlobular bile ducts
there were areas of lymphoid cell infiltra-
tion with a few leukocytes. In the area of
6 portal tracts (out of 11, 55 %) bile ducts
were not identified.

The autoimmune markers panel did not
reveal any signs of seropositive primary bil-
iary cholangitis or autoimmune hepatitis.
Based on the studies conducted, the patient
was diagnosed with concurrent diseases: pri-
mary sclerosing cholangitis with intrahepat-
ic and extrahepatic bile duct involvement;
cholelithiasis: biliary sludge and intrahe-
patic mixed cholangiolithiasis. Endoscopic
retrograde cholangiopancreatography and
endoscopic sphincterotomy with lithoex-
traction were performed in September 2022
and lithotripsy in March 2023. The daily
dose of ursodeoxycholic acid was increased
to 1250 mg (13 mg/kg/day). A laboratory
and instrumental evaluation of dynamics is
recommended in three months.
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Figure 6. Unevenly dilated, gaping biliary rosette
of hepatocytes; hematoxylin and eosin staining, x200

Pucynox 6. HepaBHOMEpHO pacuiupeHHasi, 3USIONIAs
O6uynapHasi pO3eTKa TrenaTolUTOB; OKPACKA: TeMaTOKCH-
JUH 1 903uH, x200

Discussion

Magnetic resonance cholangiopancreatog-
raphy demonstrates high sensitivity (0.86)
and specificity (0.94) in the diagnosis of pri-
mary sclerosing cholangitis [1]. However, re-
liable visualization of bile ducts is not always
achievable [2]. In controversial clinical cases,
especially when neoplasia is suspected, endo-
scopic retrograde cholangiopancreatography
is recommended [2], which also allows cy-
tologic and histologic specimens to be taken
[3]. On the other hand, endoscopic interven-
tions on the bile ducts require sphincteroto-
my, which subsequently increases the risk of
ascending infections, which are a significant
factor in the formation of brown pigment
stones in the bile ducts.

Cholangiolithiasis occurs in 51—-56 % of
patients with primary sclerosing cholangitis
[4, 5], particularly following the placement
of stents, external drainages, and surgical
anastomoses. A study by B. Jubran et al. [6]
found that the rate of stone detection in the
gallbladder and common bile duct was sig-
nificantly higher among patients with intra-
hepatic stones (45 % vs. 19 %; p < 0.001).
Additionally, in the group with intrahepatic
stones, there were more cases of ascending
cholangitis (50 % vs. 20 %; p < 0.001), chol-
angiocarcinoma (8.75 % vs. 4 %; p = 0.1),

Figure 7. Cholangiopathy (1)
sclerosis (2); picrosirius staining, x200

and periductal

Pucynox 7. Xonaurmonartus (1) u nepuayKTagbHbIA
ckaepos (2); oxpacka: nukpocupuyc, x200

and a higher need for endoscopic retrograde
cholangiopancreatography (50 % vs. 35 %;
p = 0.020) and transplantation (26.3 % vs.
12.2 %; p < 0.001).

Cholangiolithiasis can be a complication of
primary sclerosing cholangitis or a cause of se-
condary sclerosing cholangitis, complicating
diagnosis [7]. In addition, there are genetic
factors facilitating bile duct stone formation.
For example, low phospholipid-associated
cholelithiasis (LPAC) is due to mutations in
the ABCB4 gene located on chromosome 7,
locus 21, which encodes the MDR3 protein,
a transporter of phosphatidylcholine from he-
patocytes into the bile duct at the biliary pole
of hepatocytes [8, 9]. The disease manifests
before the age of 40, typically presenting
with intrahepatic hyperechoic foci, sludge,
or micro-lithiasis, and recurrence of biliary
symptoms (jaundice, biliary colic, cholangi-
tis, acute pancreatitis) after cholecystectomy
[8, 9]. Suspicion of LPAC arises with at least
two of the aforementioned signs in patients
with cholesterol stones in the gallbladder.
Typical initial symptoms include cholelithi-
asis and biliary colic. Treatment for LPAC
involves the use of ursodeoxycholic acid and
cholestyramine. Differential diagnosis with
primary sclerosing cholangitis and Caroli’s
disease should be conducted.
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Conclusion

The distinctive feature of this case is the
presence along with multiple stones in the
gallbladder, intrahepatic ducts and common
bile duct of large suprastenotic intrahepatic
bile ducts balloon dilatations lacking liquid
bile, subtotally filled by T1-hyperinsive pig-
ment stones and surrounded by intensively
enhanced perifocal liver parenchyma, thus
mimicking hemorrhagic hepatic neoplasm.
In addition, severe pigmented intrahepatic
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Mocksa, Poccuiickas Dedepatjus
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Munucmepcmea 30pasooxpanenus Poccuiickot Dedepayuu, Mockea, Poccutickas Dedepavust

1 DIBOY BO «Onckuti 2ocydapcmeentvii Meduyunckuli ynusepcumems Munucmepcemea 30pasooxpanenus
Poccuiickou @edepayuu, Oxuck, Poccuiickas Dedeparus
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" @BTHY «®@edepanvhvlil uccredosamenvckuil uenmp “Kpacnospexuid nayunvid yenmp Cubupckozo omoenenus
Poccuiickou axademuu nayks, 060cobaennoe nodpasoenenue «Hayuno-ucciedoeamenvckuil uncmumym MeOuyuHCKUX
npobaem Cesepas, Kpacnosipck, Poccuiickas @edepauus

Llenb. HacTosilume pekomenpaumm pa3paboTaHbl 415 NPakTUKYOLWMX Bpadyer C Lenblo NX 03HaKOMJIEHNS C COBpe-
MEHHbLIMW MEeTOAaMM OANArHOCTUKM, OCOBEHHOCTAMN BeAeHNsa 1 dapmMakoTepanMm NaunmeHToB ¢ ractpoadodare-
anbHOW peditokcHoM 6onesHbio (MTMOPB).

OcHoBHble nosnoxeHusa. NOPE aenseTcsa Hanbonee YacToM NPUYMHON NOCELLEHNS NALMEHTAMU MONUKIINHUK. Bbl-
LEensioT MULLEBOAHbIE N BHENULWEBOOHbIE nposBneHnsa MIPB. XKanobbl nauMeHTOB Ha U3XOry U peryprutauuio
ocTaloTCca Hambosiee YyBCTBUTENbHLIMU N CNELUUPUYHBIMU KITMHUYeCcKuMn nposieieHnamu MNAPB. OuarHo3 MN9Pb
YCTaHaB/IMBAETCS Ha OCHOBAHMM aHaMHECTUYECKNX AaHHbIX, UHCTPYMEHTaNIbHOro 06cnenoBaHus (0bHapyxeHme
pedniokc-a3odarnta Npm 3HAOCKONMYECKOM UCCNEA0BAHUM MULLLEBOAA, BbISBIEHME MATOIOMMYECKOr0 racTpoa-
3o0¢areanbHoro pedniokca npm pH-metpumn n/mnn pH-nmnepaHcomeTpun). MNaumeHtam ¢ nogo3peHnem Ha FMOPB
1 OTCYTCTBMEM 3PO3MBHO-A3BEHHbLIX U3BMEHEHWNI CIN3NCTOM 060104KM MULLLEBOAA WU HAIMYMEM SPO3MBHOIO 330-
darnta cteneHn A no Jloc-AHgxenecckom knaccmdukaumm no aHHbLIM 930daroractTpoLyofeHOCKONNU PEKOMEH-
[I0BaHO NpoBeAeHne CyTo4Hon pH-meTpun Ha poHe OTMEHbI MHIMOUTOPOB MPOTOHHOW MOMMbI A1 UCKTIOHEeHUs
W1 NoATBepXaeHus anarHosa MAPB. MNauyeHTam ¢ BHeNULWEBOOHbIMMY NposiBneHnamu MNAPB 6e3 knaccnyeckux
CUMMTOMOB (M3XO0ra, peryprutauns) pekoMeHgoBaHoO NpoBeAeHne CYyTOYHOM pH-MMnegaHCcoOMEeTpmun C OTMEHOMN
Tepannun MHrMBUTOPamMn NPOTOHHOW NoMMbIl. MNpK peLleHnn BONpoca 0 XMPYPrMieckoM ieYeHnn BCEM NauyeHTam
HeobXoouMO NpoBeAEHNE MaHOMETPUM MULLEBOAA BbICOKOrO paspeLlleHns U CyTO4HOM pH-mmnemaHcoMeTpun.
K ocnoxHeHnam MNOPB 0THOCAT KPOBOTEYEHUS, CTPUKTYPLI, N1LLeBo bappeTta n ageHokapumHomy nuuesona. Oc-
HOBHbIMU rpynnamMy npenapaTos, NCMNOJb3YeEMbIX B ieveHnn MNAPB, aBnstoTCcsa MHIMOUTOPbLI MPOTOHHOW NOMMbI, Ka-
JINN-KOHKYPEHTHbIE 6/10KaTOPbI MPOTOHHOW MOMIbI, aNbrMHaThl, aHTaUNAbI, MPOKUHETUKN. IHTMOUTOPBLI MPOTOHHOWA
nomMnbl ABASIOTCA Npenapatamm Bbibopa npu Ne4eHNN 1 CUMNTOMOB FracTpoa3odareasnibHOM pedtoKCHOM 60ne3Hu,
1 MEIoLLLErocs 9p03nBHOro asodarmta. KomobuHMpoBaHHasa Tepannsa pedbamMmnuaomMm ¢ MHFMéMTopaMmm NPOTOHHOM
nomnbl NOBbILLAET 3P PEKTUBHOCTb KynnpoBaHusa cumntomMmoB MOPB, a Takxe cokpallaeT YacToTy peLnanBoB.
3akno4yeHue. HacTosume KIMHMYecKne pekoMeHaaunmy No3BONAT YAyHLWNTb KA4eCTBO OKa3aHUst MeaNLMHCKOMN
nomoLwm naumentTam c NPB6.

KnioueBble cnoBa: ractpo3asodareanbHas pedniokcHas 605e3Hb, racTpold3odareasnbHbli Pedokc, BHe-
NULLEBOLHbIE NPOSBAEHUS, nuweBon bappera, MaHOMETpPMS NULLEBOLA BbICOKOrO paspeLueHus, CyTo4Hasi
pH-nmnegaHcomeTpus

KOH®NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana uutupoBaHua: VeawkuH B.T., TpyxmaHoB A.C., Maes N.B., ApankuHa O.M., JluezaH M.A., MapTbiHoB A.W., JlanuHa T.J1.,
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Diagnosis and Treatment of Gastroesophageal Reflux Disease

(Clinical Guidelines of the Russian Gastroenterological Association,
Russian Scientific Medical Society of Internal Medicine, Russian Society
for the Prevention of Noncommunicable Diseases, Scientific Community

for Human Microbiome Research)
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Aim. These recommendations are developed for practitioners in order to familiarize them with modern diagnostic
methods, management features and pharmacotherapy of patients with gastroesophageal reflux disease (GERD).
General provisions. GERD is the most common reason for patients to visit clinics. There are esophageal and ex-
traesophageal manifestations of GERD. Patients' complaints of heartburn and regurgitation remain the most sensi-
tive and specific clinical manifestations of GERD. The diagnosis of GERD is established on the basis of anamnestic
data, instrumental examination (detection of reflux esophagitis during upper gastrointestinal endoscopy, detection
of pathological gastroesophageal reflux with 24-hour pH-metry or/and 24-hour pH-impedance monitoring). Patients
with suspected GERD and the absence of erosive and ulcerative changes in the mucous membrane of the esopha-
gus or the presence of erosive esophagitis of Grade A according to Los Angeles Classification of Gastroesophage-
al Reflux Disease are recommended to conduct 24-hour pH-metry on PPI off to exclude or confirm the diagnosis
of GERD. Patients with extraesophageal manifestations of GERD without classic symptoms (heartburn, regurgita-
tion) are recommended to undergo 24-hour pH-impedance monitoring with discontinuation of proton pump inhibitor
therapy. When deciding on surgical treatment, all patients need to perform high-resolution esophageal manome-
try and 24-hour pH-impedance monitoring. Complications of GERD include bleeding, strictures, Barrett’s esopha-
gus and esophageal adenocarcinoma. The main groups of medications used in the treatment of GERD are proton
pump inhibitors (PPIs), potassium-competitive acid blockers (P-CABs), alginates, antacids, and prokinetics. PPls
arethedrugsofchoiceinthe treatment of both symptoms of gastroesophageal reflux disease and existing erosive esop-
hagitis. Combination therapy Rebamipide with PPIs increases the effectiveness of relief of GERD symptoms, as well
as reduces the frequency of relapses.

Conclusion. These clinical recommendations will improve the quality of medical care for patients with GERD.
Keywords: gastroesophageal reflux disease, gastroesophageal reflux, extraesophageal manifestations, Barrett’s
esophagus, high-resolution esophageal manometry, 24-hour pH-impedance monitoring
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1. Kparkas undopmanust o 3a60/ieBaHUH
WiH coctosinuu (rpynime 3a60/ieBaHuii
UJIU COCTOSIHMIN)

KaK >KeJyJOYHBIM, TaK M CMeIIaHHBIM, BKJIOYas [y-
o/leHaIbHOE cozep:xuMoe. B pesysbrare marosoruue-
CKOTO BO3/IeiicTBUS TacTpoa3odareaqbHOT0 pedJIioKTa-
Ta Ha CJAUBUCTYIO 000JIOUKY THINEBOJa (POPMHUPYIOTCS
KJIMHUYECKHEe CUMITOMbI, a IPH JJIUTETbHOM BO3/eli-
CTBUH B MHOTOCJIOTHOM TIJIOCKOM STIHTEINU MOTYT Pas-
BUBATbCSA BOCHAJIUTEJNbHDIE, AUCTPOPUIECKHE, IPO3UB-

1.1. Onpeaenenue 3a60I€BaHUS UIH COCTOSHUS
(rpynmnsl 3a60/1eBaHMil HJIH COCTOSIHMIA)

Tacmposszoghazearvnas — pegpaiokcuas — 60ae3nb

(I'dPF) — 310 xpoHuueckoe 3aboseBaHHE, XapaK-
TepU3yioleecss NEePBUYHBIM HApPYIIEHUEM MOTOPHO-
9BAKyaTOpHON (DYHKIUU BEPXHUX OTHEJOB JKEIy-
JIOYHO-KUIIEYHOTO ~TpPaKTa, (OYHKIMU MUIEBOHO-
JKETyZIOUHOTO TMEPeX0jia U HAJIUYUEM IaTOJIOTHYe-
ckoro ractpoasodareanproro pedmiokca. Cocras
ractpoa3odareanbHoro pedJiiokTaTa MOXKeT ObITb,

HO-I3BEHHBIE W MeTalJacTudeckne namenenns [1, 2].
OpuuM u3 rpo3ubixX ociaoxuennit [IPH saBnser-
cs 3aMelleHre MHOTOCJOWHOTO TIJIOCKOTO STUTEJIHST
[UIIEBOAA METAIJIA3UPOBAHHBIM — LUJIUHIPUIECKIM
smureareM KumiedHoro Tuma (nmmmeson  Bappera).
[MTumesoxn Bappera (IIB) saBasgercss $hakropoM pucka
pasBuTHus ajgeHoKapruHoMbl mamesoga (AKII).
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1.2. ItHoJIOTUS U TIaTOTeHe3 3a00JeBaHUs

B ocnoBe martorenmesa IOPbB sgexur mHapyme-
Hue (QYHKIUU IUIIEBOJHO-KEIYJZ0YHOTO Iepexoja
B COYETAHWN C HapyIIeHWeM KJWpeHca THIIEeBo/A.
[lesocTHOCTD CUBUCTON OGOIOYKM TIUIIEBOA O6YCJIOB-
JieHa paBHOBecmeM Mexay (axropamu arpeccun (da-
cThle u/MIM JIUTENbHbIE TacTpoasodareasbibie ped-
mokcel (TAP)) 1 Croco6HOCTBIO CMBUCTOR 060J0YKN
MPOTUBOIEICTBOBATD maTosorndeckomy 9P [1].

Ha pazsutne 'OPDB BrusfoT Hammyme mpexoasaiinx
pacciabieHuii HUKHEro IHIIEBOJHOTO CUHKTepa
(ITPHIIC) v mapyuienne onoposkHeHus xemyaka [9].
I[MPHIIC — »3T10 21m30/bl KPAaTKOBPEMEHHOTO paccJia-
Grenust HuskHero mmmnieBoHoro cunkrepa (HIIC) BHe
akra ryiotka. Hecmorps Ha To yto oHu HOCAT (HU3NOJIO-
TUYecKnii Xapakrep, yBemmdenue kommdectsa [TPHIIC
B ITIOCTIIPAH/MAJIbHOM IIepUOJIe BEAET K IOSIBJICHHIO I1a-
tosormdeckoro I'OP y nmarmmento ¢ TOPH [10].

Hanuuue TpbDKM MUIIEBOJHOTO OTBEPCTHUS JUa-
dparmer (TTIO/]) sBAsIETCS BasKHBIM MATOTEHETHYE-
ckuM akropom passutust [IPDB [1, 3]. ITumeBoaHo-
JKeJTYIOYHBIN Tiepexo/i hopMupyer aHTHPedIIOKCHBIIT
6apbep, TIPEJCTaBJEHHBIH TJTaJKOH MYyCKYJaTypoi
HITIC u okpy>KeHHBII KOCBIMH MBIIIIIAMA >KeTyIKa.
I'TIO/] mpencrapisier co60it MPOKCUMATBHOE CMellle-
HUEe THUIIEBOHO-KENTYJOYHOTO TIePeXo/ia, YBEJTMIn-
Balolllee HECOCTOSITEIbHOCTL aHTHpedJIIOKCHOTO 6a-
ppepa un xkommuectBa '9P. Kpome Toro, y marmenTos
c T'TIO/] uanie omnpemesnsioTcsl HapylIeHUsST MUIEBO/I-
HOTO KJWPEHCA, yBeJIndeHHe KOJWYeCTBA W TIPOOJI-
skurenbroctu ITPHIIC [11].

[TuteBOAHDBIN KJINPEHC 3ANUIIAET CAUBUCTYIO 000-
JIOUKY IIMIIEBOZA OT IIaTOJIOTMYECKOTO BO3/eiCTBUS
I'SP. Bbrgensamor oObeMHBI U XUMHYECKUN IIHIIE-
BOJHDBIN KaupeHc. O6beMHBIN KJIMPEHC ONPEeIsSeTCs
KaK OYUINEHNe CIM3UCTOH 060JOUKHM OT pedJIioKTaTa
BO BpeMs IEpUCTAIbTUKU IHUIIEBO/A, & XUMHYECKUil
06yCIOBIeH HEHTpAIU3yOIUM fAelficTBueM O6uKap6o-
HaTOB CcJIOHBI [12].

3aMessieHle  MOTODHO-5BAaKyaTOPHOHI  (DYHKINH
JKeJTy[AKa W HapyllleHHe ero OINOPOXXHEHUS BeJyT
K PACTSKEHMIO CTEHOK JKeJIy/IKa M yBeJMYEHUI0 BHY-
TPIDKEJNYIOYHOTO JIaBJEHUS, 4YTO, B CBOIO Ouepe/pb,
nposoumpyer I[TPHIIC u yBemmumBaer KOJIMYECTBO
nartosornyeckux I'OP [11].

[Matosormuecknit ['OP  BbI3bIBaeT BBICBOOOKIE-
HUE IIPOBOCIAJINTENbHBIX IUTOKMHOB M XEMOKUHOB,
CIOCOOCTBYIONNX Pa3BUTHIO 330(aruta M ero KJiu-
Hudeckux tposisaenuii [1, 3]. Y mnamuenroB ¢ ped-
JIIOKC-330(haruToM OTMEYaeTCs YBEJWYEHUE 3KCIpec-
cuu unrepJeiikuna (MJI)-1p, MJI-8, unrepdepona-y
(MDH-y) [4]. HanmenTsr ¢ BoicokuM yposaeM MJI-8
uMeloT 6oJiee «SIPKY0» KINHIMYECKYIO U 9HJOCKOINYE-
ckyto kaptuny ['9Pb [3].

BaxxHbIM KOMIIOHEHTOM B IIaTOreHe3e Ppa3BuU-
st 'OPDB sBiseTcs HapymeHne cTpoeHHs n (PyHK-
I[HOHMPOBAHUST  CJIM3UCTO-IIUTEINATBHOTO 6apbepa
OUIEBO/Ia, MPEACTABIEHHOTO  IPEINUTETHATBHBIM,
SIUTEIMANBHBIM ¥ IOCTANUTENNAJbHbIM YPOBHIAMHU
[6]. Hapyrmienue 1eJOCTHOCTH 3MUTENUS CAUBUCTON

000JIOUKK TIMIIEBOZIa W U3MeHeHHne ee OGapbepHOi
dysarimu npuBoagT K BoszelicTBuio ['OP Ha cy6amu-
TEJMATHbHOM YPOBHE, UTO BeJeT K BUCIEPAJIHHOU TH-
nepuyBcTBUTENbHOCTH [6, 8].

Y mnarmentoB ¢ ['OPB crienyer Takske o6paTuTh
BHUMaHWE HAa XapaKTep MeKKJIeTOUYHBbIX COeUHEHUN
B CJAM3NCTOI O006O0JIOUKEe SIUTEJHs NulleBoga. B wmc-
crepoBanuu, mpoBegennoM N.A. Tobey et al., 6puro
MPOJIEMOHCTPUPOBAHO, YTO pa3Mep MEeXKJIETOUHBIX
MPOCTPAHCTB B OMOMNTATaX CJU3UCTON MUIEBOA ObLI
3HAYNTEJSBHO GOJbIIE ¥ TTAIUEHTOB ¢ JKaTo6aMu Ha 13-
JKOTY, 4eM B TPYTINEe 3/I0POBBIX T06GPOBOIBIEB [7].

Cucrematnueckuii aHanu3 (akTOpPOB PpHCKa pas-
sutng ['OPD moxkasajn, 4To cHUMITOMBI 3a00JI€BAHUS
yarie BcTpevaroTcs y Jjumil crapire 50 JieT, Kypsmnmx,
B aHaMHe3e y KOTOPBIX €CTb MPUEM HECTEPOUTHBIX
NPOTUBOBOCTIANNTENbHBIX Tperaparos (HIIBC) u/um
acrimpuHa. IIpu anamuze 30 wuccienoBanuii ObLIO BbI-
SIBJIEHO, 4YTO pacnpocTpaneHHocTb ['DPbB yBemnmunsa-
nmace cpean Kypsmmx gur, (O — 19,6; 95%-Hbrit
I (95% O): 14,9—24,7), 10 cCpaBHEHUIO C HEKYPS-
mumu (OII — 15,9; 95% AU: 13,1—19,0). Ananus
10 wuccnemoBaHuii TPOJIEMOHCTPUPOBAJ, YTO CPEIU
marmenToB, npuanMasiux HIIBC wu/win acnupuw,
pacrpoctpaneHHOCTh cuMitoMoB ['OPB 6bura 3naum-
tesbuo Beime (OII — 25,5; 95% JIW: 18,4—33,3 vs.
OIIl — 19,6; 95% [U: 14,5—25,1), 4eM y IAIMEHTOB,
KOTOPbBIE 3TU JIEKAPCTBEHHbIE MPerapaThl He TPUHUMA-
ma (OII — 1,44; 95% AM: 1,10—1,88) [13].

Eme omunM BaXHBIM (DaKTOPOM PHUCKA Pa3BUTHS
I'9PD sasasiercst oxupenne. [Ipu n3bbITOUuHONU Macce
TeJsla TIOBBIIAETCS BHYTPUOPIOITHOE JaBJIeHNuEe W HAPY-
IIIAeTCs ONMOPOXKHEHUE JKEeMYy/IKa, YTO BeJleT K CHUXKe-
Huto nasaenns nokos HIIC, yBeandenuio xommaecTBa
IIPHIIC u uacteiM martosormdeckuM I'OP [13, 14].
MHorwue nccieloBaHus [eMOHCTPUPYIOT BIUSHIE OXKI-
penus Ha Tsxecth Tedenus [IPB. Cucremarnueckuit
00630p 1 MeTaaHamn3 40 paboT TIOKa3aJl CBI3b MEX/IY
a6/IOMIHATTBHBIM OKMPEHNEeM W 3PO3UBHBIM 330(a-
rutoM, IIb m AKII. Tak, mammeHTsl ¢ abgOMIHAIb-
HBIM OXUpeHueM umesn 6oJiee BBICOKUN PUCK Pa3BU-
THsT 9po3uBHOTO 30¢arnta (O — 1,87; 95% [IU:
1,51-2,31), I1b (OIII — 1,98; 95% JIN: 1,52—2,31)
n AKII (OIIl — 2,51; 95% JIU: 1,54—4,06) 1o cpas-
HEHUIO C MAIMEeHTAMU C HOPMAJIbHBIM NH/EKCOM MACChI
tesa [ 15]. Iocaeguuii MeTaaHa N3 HATJISIAHO IIOKA3aJI,
YTO camasi HU3Kasl pacupoctpaHeHHOCTb [IPDB Bbisas-
nena y omn ¢ UMT < 18,5 kr/m? (OI — 6,64; 95%
J: 3,40—110,82), torga Kak camas BBICOKasl pac-
MIPOCTPAHEHHOCTh perucTpupoBaiach y aui ¢ VUMT
> 30,0 xr/M2 (OII — 2,63; 95% AM: 17,33—128,41)
[16]. ToBopss 06 o6pa3se >KU3HU MAIMEHTOB C OKU-
penuem u I'OPB, cnexyer oTMeTuTh, 4TO B JIAaHHOM
rpylme TallMeHTOB Ha pa3BUTHE MATOJOTHYECKOTO
TSP Bausger nosguuil yxun (< 3 4acoB 4o cHA) U efa
B FOPU30HTAJBHOM mojIoKeHuu [17].

1.3. nuaeMuo.I0rus

[9Pb saBasercs wauboJsee dYACTON TPUYMHON
nocelieHust manuentamMu  noaukannuk. CormacHo
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Moc/JaeTHEMY MeTaaHaIn3y, OOOOUIUBINEMY Ppe3yJIbTa-
el 102 uccienoBanuii, ryio6ajbHas PacIpOCTPaHEH-
nocts I'OPB cocrasager 13,98 % (95% [IU: 12,47—
15,56) [16]. Cumnrombl I'S9PB cHuKaoT KauecTBO
JKU3HU U MOTYT TpeGoBaTh M3MeHeHust o6pa3a JKU3HH,
MOKU3HEHHOTO TIpHUeMa JIEKapCTB, a TaKkKe XUPYypTH-
yecKoro BMemaresibctsa [ 18].

B Poccun omy6gnKoBaHO HECKOJBKO KPYITHBIX HC-
cJeloBaHUl 1o aHanu3dy pacrnpocrpanennoctu 'OPB
[19—21]. B kpymHOM wHCCIE€IOBAaHUU MO PACIPOCTPA-
HenHoctn wu3xorn («AHanmus PacmpocrpaHeHHOCTH
Wssxorn: HAIIMOHATBHOE snu/leMuoiornueckoe
uccnenoBaHue B3pocsioro  ropojickoro  HAceseHHsS
(APUATHA)»), onyGiukosannoMm B 2008 T., GbLIO
ompornreHo 15 208 4esioBeK ¢ KOHEYHBIM aHATM30M JIaH-
HBIX 14 521 pecniorgenTa. VccaenoBanue mpoBOANIOCH
B TaKUX KPYHHBIX ropojaax Poccun, kak Exkarepun6ypr,
Tiomenn, Kpacrogap, Camapa, Ilepmp, Kazanb,
Mocksa, Hwxruit Hosroposa, Kemeporo, HoBocu6upck,
Kpacuosipck.  IlomydeHHble  pe3yabTaThl — MOKA3aJH,
4yro 2/3 aHKETHPYEMbIX HCIIbITHIBAIM W3)KOTY YacTo
U TIOCTOSTHHO, 22,7 % OTPOIIEHHBIX MCIBITHIBAIN H37KO0-
ry 6osiee 1ByX pas B Hemeso [19].

B eme ogroM mccrenoBarmu, mpoBoguMoM ¢ 2006
o 2007 rr. ¢ UCNOJb30BAHUEM OIMPOCHUKA, CO3/IaHHO-
ro Ha OCHOBE ONPOCHWKA KJWHUKU M3ii0, ObLIO BbI-
SIBJIEHO, 4TO cpefu 7828 onporieHHbix 47,5 % pecroH-
JIEHTOB KOTJAa-JMO0 WCHBITBIBAMN u3XKory. JlanHoe
uccaenoBanue TpoBoamsiioch B 6 ropomax Poccun:
Kaszamn, Kemepose, Kpacunosipcke, Pszanm, Cankt-
[Terep6ypre, Capancke. Ilo pesyabTataMm 3TOTO HuC-
ciaefoBaHusl pacupocTpaHeHHOcTh ['DPDB cpenn nHace-
Jgenns cocrasmiaa 13,3 % [20].

Coscem HemaBHO, B 2022 1., 6buiH OMyGJUKOBA-
HBI PEe3yJIbTaThl MHOTOIEHTPOBOTO UCCJETOBAHUS
mo pacmupocTpaHeHHocTH cumnTomMoB 'OPB y mamnm-
eHTOB TOJMUKJINHUK B Poccuu. VcciemoBanue mpoBo-
muoch ¢ 2015 mo 2017 r. 8 Mockse, Kaszanu, OMcke,
HoBocub6upcke, Pocrose-na-/lony, Psaszanu, Tsepmu
u Yensbuncke. AHKeTHpOBaHUe Tponumm 7216 demo-
BeK, MpPOaHATM3UpOBaHO Obl10 6132 aHKeThI MmanneH-
ToB B Bo3pacTe oT 18 mo 90 ner. PacmpocTpaneHHOCTD
'9PB cpeam mnanueHTOB MOJUKJIWHUK COCTaBUJIA
34,2 % [21].

PesynbraThl MpOBEIEHHBIX KPYIHBIX SIHIEMUOJIO-
THYECKUX WCCIEOBAHUN JEMOHCTPUPYIOT POCT pac-
npocrpanennoctu I'OPB cpexau nacesmenusi Poccum.
Kaxk yske panee GbLIO OTMEYEHO, OJHUM U3 T'PO3HBIX
ocioxxuenuit [OPB asasgerca I1B, kortopwlii, B cBOO
ouepeln, sBasercs (akropom pucka passutus AKIIL.
Corsacto nenapHemy Metaananu3y L.H. Eusebi et
al. (2021 r.), o606mmuBIIEMY Pe3yabTaThl 44 uccaeno-
BaHWIi, YaCTOTa TUCTOJOTUYECKN BepuUIIMPOBAHHO-
ro IIB y manmentos ¢ TOPB cocrasuser 7,2 % (95%
IU: 5,4—9,3), Torga Kak SHAOCKOIMYECKHE IIPH3HA-
ku [1B BosBasores y 12,0 % Goapubix (95% JIU:
5,5—20,3) [22]. Puck passurusg AKII y manueHTOB
¢ I[ID Ge3 mucmaasuy SHOUTENNS COCTABJISET OKOJIO
0,2—0,5 % B TOH, NP HAJWMYNM JUCILIA3UK HU3KON
CTENeHN €KEeTONHBI pucK yBeamumBaercs ao 0,7 Y%,

a y TAI[MeHTOB C JNCILTa3ueil BBICOKOW CTETeHN PHUCK
Pa3BUTHSI HEOTLJIA3WK COCTABJISIET OKOJIO 7 Y% B o [23].
B Poccun 3a6oneBaemMocts pakoM mmieBoga B 2010 r.
cocrasiana 5,2 na 100 000 macenenus, a B 2020 r. —
5,4 na 100 000 nacenenust [24]. CpenneroqoBoii reMn
mpupocrta 3aboneBaeMoct coctaBua 0,96 %, poct 3a-
6oseBaemoctu 3a 10 et — 10,18 % [25].

1.4. Komuposanue no MKb-10

K21 — Tacrpoasodareasnbubiii pedrokce
K21.0 — Tacrpoasodareaabhbliii pedIiorc
¢ a3oarurom

K21.9 — Tacrpoasodareaabhbiii pediorc
6e3 azodaruta

K22.1 — {3Ba numeBoja

K22.7 — Tlumesox Bappera

1.5. Kiaccudukaumust

CormacHo MonpeanbcKoll KIacCH(PUKAINE  BbI-
nesstior 'OPDB ¢ nuieBogHbIMU U BHENUIIEBOLHBIMUA
nposiienusmu [26].

K nuwesoonoin nposesenusm I'OPBE B mep-
BYIO OYepe/lb OTHOCST TaKWe CUMIITOMBI, KaK H33KO-
ra u peryprutanus. IlammentoB Moryt Tak:ke Gec-
MOKOUTH GOJIb B SMUTACTPUM, HapylieHue cHa [26].
Knunnueckass kapruna 'OPB wecnenmduuna, n He-
00X0NMO TPOBOAUTD AuMepeHINanbHbI AHarHO3
¢ TakuMu 3a00JIeBaHUSIMM, KaK axajasus Kap/uu,
903MHOMPUIBHBIN 530(aruT, TUNEPUYYBCTBUTEIBHOCTD
K peduiiokcy, (yHKIIMOHAIbHBIE PAcCTPOICTBa, Tapa-
a30(pareasbHass TPbUKA, a TAaKXKe CEPACYHBIMH U Jie-
rouHbIMU 3a6oseBanuamu [27].

JKamo6bl manuenToB Ha M3KOTY W PETYPrUTAIIIO
ocratorcss HauGoaee uyscTBuTebHbIMEH (30—76 %)
n cnemuraabiMu (62—96 %) KIMHMYECKUMHU TPOSIB-
nenuamu 'OPB [28].

Hanbonee wusHypuTeqbHa HOYHAS WU3XKOTA, TaK
KaK OHAa BbI3bIBAET HAPYIIEHUS CHA, YTO MOXKET IpH-
BOJUTD K [JHEBHON YCTAJTOCTH, CHUKEHWIO BBITIOJ-
HEHUsI TOBCE/[HEBHBIX 33J1a4, TJIOXOMY HACTPOEHUIO
U yXyJUIEHUIO KadecTBa >KU3HU Hanuenrtos ¢ I'OPb
[29—31]. Mo 75 % mammMeHToB ¢ HOYHON M3KOTroil OT-
MeuaioT ee HeraTHBHOE BANAHNE Ha KadecTBO cHa [30].

Cpenu ocHOBHBIX cuMITOMOB 'OPD MokHO BbIze-
JINTb TaK)Ke OTPBDKKY, KOTOpasi BCTpedaercst v 52 %
60JIbHBIX, aucdaruio m oauHOMATUIO, BLISIBJISIEMbIE
y 19 % nanuenTos [32].

Hexapanasbuas 60b B I'PYJHOH KJETKE SIBJISIET-
ca eme omHuM cumnromoM I'OPB. Ilatonormueckmit
'S9P MoskeT BBI3BIBATH MPUCTYNbI OOH 3a TPYAMHOI,
M0 XOJy TIHIIEBOZA, WMUTHPYIONIYI0 KOPOHAPHYIO
60J1b, 6€3 COMyTCTBYIOIIENH U3KOTH HJIN PETYPrUTaIlNH.
HexapamambHast 606 B TPYIHOH KIETKE XOTb M MOXKET
KyIIMpOBaThCs MPUEMOM HHUTPATOB, HO TIPW TPOBejle-
Hun quddepeHmasbHOTO [MarHo3a cieayeT 06paTuThb
BHMMaHMe Ha TO, YTO OHA He CBsA3aHa ¢ (PU3MUYECKON
Harpy3Koii 1 00ycJIOBIE€Ha HAPYIIEHUSIMU TEPUCTATD-
kK numeBoja (HeaGekTuBHAS ePUCTAIbTUKA ITH-
meBoja, s3odarocnasm). Takske Ha HEKapAMAJIBHYIO
60J1b OKa3bIBAET BJAUSHNE CHIDKEHHUE JABICHUS TTOKOS
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HUKHETO MUIIEBOJHOTO C(PUHKTEPA, UTO CIIOCOOCTBYET
yacThIM matoaornueckuM I'DP [26, 32, 33].

K snenuwesoonvin nposerenusm I'OPB, co-
rIacHO MOHPeaTbCKo# Kaaccu@uKaImu, OTHOCST /IBe
TPYTIIbI CUMIITOMOB, CPEX KOTOPBIX CHUMITOMBI, J0CTa-
TOYHO yOenTesqbHO cBsidaHHble ¢ [DPD: xponnueckuit
Kalllesib, CBSI3aHHBIN € pedUIioKCoM, XPOHWYECKUH Jia-
PUHTUT, OPOHXHATBHAS aCTMa, 3PO3UN TBEPAbIX TKAHEH
3y60B, U Te, CBsI3b KOTOPbIX ¢ [DPD smib npesmnosara-
ercsi: (papuHTHT, CUHYCHT, JIETOYHBINA (hUOpO3, cpeqHuit
orut [26, 32]. IIpu 3TOM BHENUIIEBO/HbIE MTPOSIBIEHUS
I'9PDb penko nporekaioT n30MPOBaHHO, 6€3 OCHOBHBIX
»Kano6, xapakrepHbix st [OPD [26].

Jnsa nmocranoBku auartHosa 'OPDB st cummnTombr
UMEIOT HU3KYIO0 YYBCTBUTEIHHOCTb M CHEIU(DUIHOCTD.
Ucnosb3oBanre B KavyecTBe OCHOBHOTO MeETO/a [Ua-
rHoctuku 'OPB ¢ BHenuieBoHbIMY MPOSIBIEHUSIMU
TOJIBKO TTOJIOKUTETHHOTO OTBETA HA aHTHCEKPETOPHYIO
TEpanuio MOMKET TPUBECTH K HECBOEBPEMEHHOW /ua-
THOCTUKE JIPYTUX BO3MOKHBIX TPUYWH JIaHHBIX >Ka-
7106, a IMEHHO 3a060JieBaHUil TOPTaHU U JieTKuX [3].

HenaBHo omyO6MuMKOBaHHBIN —MeTaaHAM3, 006006-
IMWBIIUN Pe3yJbTaThl 28 MCCAE0OBAHWI C ydyacTUEM
4379 uwenosek (2309 yen. — maruentsr ¢ FAPB, 2070
YeJl. — IPYIIa KOHTPOJIST), TTOKA3aJl, 4T0 0606IeHHAsT
YacToTa 9PO3UH TBEPABIX TKaHEH 3yOOB y MAIMEHTOB
¢ I'9PB cocrasuna 51,524 % (95% JAN: 39,742—
63,221), a B rpynme koarpoas — 21,351 % (95% JIW:
9,234—36,807) [34]. JleyeHne BHENUIIEBOJHBIX IIPO-
sasaeanii [OPD npexacrasisieT co6oii CIOXKHYIO 33/1a49y .
Jaxe npu Hammuun noaTBepxkaenHoin [OPB TpyaHo
MPOCJeNTh TPUINHHO-CJAeACTBeHHYI0 cBa3b [OPDB
C BHENWIIEBO/IHBIMU CUMIITOMAMM, OCOOEHHO TMpPHU OT-
CYTCTBUM OTBETa HAa AHTHCEKPETOPHYIO Tepanuio WH-
rUOUTOpaMu TPOTOHHON ToMmbl [35]. Pesysabrare
MeTaaHaan3a, omy6amkoBanHoro B 2016 r., mpose-
MOHCTPUPOBAJN, YTO Y TAIMEHTOB C JapuHTOodapuHTe-
ampubiM pedmiokcom (JIOP), mpuaumasmmmu UTTTT
U TOJYYaBIIMMHU ILIAaIe60, CTaTUCTUYECKH 3HAYNMOI
pasHUIB! BEIABIeHO He 6bL10 (O — 1,22; 95% JIN:
0,93—1,58; p = 0,149) [36].

[lepmierre B TOpJie, OCUILIOCTD TOJOCA, CYXOM
Kaieab MOTyT ObITh pesyJabratom JIDP [32]. JIOP
peJCTaBsieT co60i  PETPOTPaHbI  3a6pOC Kery-
JIOYHOTO COJIEPKUMOTO B TJIOTKY W TOPTaHb, BbBI3bI-
Barouuil pazHooOpasubie cuMIToMbI [36]. Mexanusm
pasButus JIOP npu I'DPB 3akmouaercs B ctumysis-
1IN SKETYJTOUHBIM COAEPKUMBIM adepeHTHBIX Ty Tei
OJTyKIAI0MIEr0 HepBa M HEMOCPE/ICTBEHHBIM [eiiCTBU-
eM Ha causuctyio ropranu I'OP. Ilo cpasuenuio co
CAU3UCTON OGOJOUKON MUIIEBOA CAU3UCTbIE 060TI0U-
KW TOPTaHU W TJIOTKU MeHee YCTONYMBBI K JEHCTBUIO
narosiorndeckoro pedurokrara [36—38].

Ocaoxnenuss TOPb

K ocnoxuenusm I'OPB orHocaT kpoBoTeuenwust,
crpuktypbl, IIB u AKII [26, 32]. T9Pb, ocnoxuen-
Has KPOBOTEYEHUEM, BCTPEYAETCS PeNKo M HabJIio/a-
eTCs TPENMYIIECTBEHHO Y TMAIMEeHTOB C 9PO3UBHO-53-
BeHHbBIM a30arurom [39].

CTpHUKTYpPBI IUIIEBO/Ja PA3BUBAIOTCI B pe3yJbTaTe
Tspkesoro tedeHns ['OPD, korga Bocnanenme B cun-
3UCTOI 060JI0UKe MUIEeBOJa INPUBOAUT K CYSKEHUIO
€TO0 TPOCBETA, YTO 3aTPYJAHSIET MPOXOKIEHUE HIIH.
OCHOBHOI1 ;Ka71060# MAaIMEHTOB CO CTPUKTYPOIl Muiie-
Bosla sBisietcs aucdarus. B BemeHWM manueHToB CO
CTPUKTYPO! B JIOIOJHEHUE K aHTHCEKPETOPHOU Tepa-
U HeOOXOMMO TIPOBe/leHNE JHIOCKOIMYECKOH -
Jaraiun [26].

Puck passutus IIb y nmammenTtoB ¢ I'9PB cocras-
aser 10—15 %. K darropam pucka passurus 11D
OTHOCAT AyuTedbHO Tekymylo ['OPB, myxckoit mou,
oxxupenune u Bospact crapmie 50 gser [23]. B kpymn-
HOM CHCTEMATHYeCKOM 0030pe W MeTaaHainse, OIy-
6mukoBanHoM B 2020 1., OBLIO TIPOAEMOHCTPUPOBA-
HO, 9TO OKO0JIO 12 % TaIMeHTOB ¢ aJeHOKaPINHOMOIL
IUIEBOJla paHee B aHaMHe3e MM YCTaHOBJIEHHBIH
nmaruo3 I1B [40].

2. IuarHocTnka 3a60Ji€eBaHUS W COCTOSIHUSA
(rpynmnsi 3260/1€BaHUil WM COCTOSIHUIN),
Me/IUIUHCKUE TOKA3aHUS U MPOTHBONMOKA3aHUS
K MIPUMEHEHHUIO0 METO/I0OB JAUATHOCTUKHU

Kpumepuu ycmanoseaenus ouaznoza 'aPb

[narno3 I'OPD ycranasimBaercs Ha OCHOBAaHWM:

1) aHaMHeCTHYECKUX JaHHBIX (XapaKTepHBIE Kajlo-
661, BBIABIeHEE TOPB mpexze);

2) uHCTpyMeHTanbHOro obcienoBanus (o6HapyKe-
Hue pedJiokc-330daruta Npu 9HIOCKOIHMUECKOM HUC-
CJIeJIOBAHUU THUINEBO/IA, BbISIBJEHUE ATOJOTHTIECKOTO
JKEJTYIOYHO-TIUIIEBOIHOTO peduriokca npu pH-merpun
u pH-ummegancomerpun).

2.1. ’Kano6b! 1 aHaMHe3

- Bcem marmmentam c¢ cummromamu ['OPB Heobxo-
MO pa3paboTaTh IIaH 00C/Ie0BAHUS U OIIPEIEIUTh
TAaKTUKY BezpeHus [41].

Yposenwv yoedumenvnocmu pexomendauuii A
(yposenv docmogepnocmu doxazameabcme — 1).

Kommenmapuu: usxoea u peeypeumayus s6.s-
10MCSA  OCHOBHBIMU XAPAKMEPHLIMU — CUMNINOMAMU
T'9PB. Tpaduyuonno usxoea s64s14CH OCHOGHLIM
CUMNMOMOM, OUEHUBACMBIM 8 KIUHUUECKUX UCNbIMA-
Husix, nposodumuvlx y navuenmos ¢ TAPE [42, 43].
Uszixoza sensemcs munuunvin cumnmomom I'OPB
C BLICOKOU UYSCMBUMEALHOCBIO U CREUUpuUHO-
cmoio [41]. Tax, 0as anaruza snudemuonozuu I'OPbH
6 KPYNHBLX CUCEMAMUUECKUX 0030PaAx U Memaand-
au3ax 6 xawecmaee ocHognozo cumnmoma I'9PB as-
MOPLL YACMO PACCMAMPUBAIOM KANOOLL HA U3KOZY
u pezypezumavuio [44, 45].

2.2. HcTpyMeHTaIbHasl THATHOCTUKA

- Ilanmenram ¢ cumnroMamu ['OPD pis moarBepk-
JIEHUsI INarHO3a MPU OTCYTCTBUU MPOTUBONOKA3AHUN
PEKOMEH/IOBAHO TIPOBefieHNe 330 aroracTpoayOeHO-
ckormu (IT/IC).

VYpoeenwv y6edumenvhocmu pexomendavuii C
(ypoeenv docmoseprocmu doxazamesbcme — 5).
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Kommenmapuu: npu nposedenuu II'/]C u visis.e-
HUU IPOZUCHO-A3GEHHBIX USMEHEHUT CAUUCMOU 060-
J0UKU nuwesoda ucnoavsyemcs Jloc-Anoxenecckas
KAACCUDuUKaAuUsl, CO2ZIACHO KOMOPOU Gvloeasiom ue-
moipe Cmenenu IPo3usHozo 3sopazuma: A—D cme-
nenu [46].

Cmenenv A — odun (uru 6oaee) yuacmox no-
BPEKOEHNOU  CAUSUCTMOU  000J0UKU  PAZMEPOM
00 5 MM, PACNONOKEHNBI HA 8epuUHe CKAAOKU.

Cmeneno B — odun (uau Goaee) yuacmox no-
BPEKOEHNOU CAUIUCMOU 000N0UKU pa3Mepom boaee
5 MM, pacnonoxennvlil Ha sepuune cKAAOKU.

Cmeneno C — odun (uau 6oaee) yuacmox no-
BPEKOEHNOU  CAUSUCOU  000J0UKU, PACRPOCTAPA-
HAIOWULCSL HA CAUIUCTRYIO 00010UKY MexKDY 06YMs
unu 6oaee ckaadkamu ¢ eosaeueHuem menee 75 %
OKPYKHOCTU NUUWEB00d.

Cmenenv D — odun (unu 6oaee) yuacmox no-
BPEKOEHNOU  CAUSUCTOU 060J0UKU C BOBACUCHUEM
bonee 75 % oKkpyKHOCMU NUWEE00.

Kpome amozo, npu andockonuuecxom uccredosa-
HUU MOXXHO duaznocmuposamsv 1B ¢ ezo oyenxou
no Ilpaxckou kiaccupuxayuu npu Haiusuu Mopgho-
JAozuneckozo noomeepxdenus [41, 47].

Ouenumv  3amvikamesvHyo @GYHKYUI0O Kapouu
npu  3zogpazozacmpodyodenockonuu  AOCMAMOUHO
CIIOXKHO, MaAK KAK pepiexmoprHo 6 omeem Ha 66e-
denue mdockona u uncyppaayuio 6030yxa kapous
omxpvieaemcs [32].

K usmenenusim, O0O0HO3HAUHO YCMAHABAUBAN-
wum Hawuuue y nayuenma I'OPBE no pesyivma-
mam 330¢hazozacmpooyodenocKonuu, OmHOCAM 330-
¢pazumvr cmenenu C u D no Jloc-Andxenecckoi
kaaccupurxayuu, IIDb, cmpuxmypo nuweeoda [48].
Toavko y 30 % nauuenmog ¢ u3xKoeot, He Noay-
YABWUX pAHee Mepanuio, Gbls8Asemcs IPOIUGHLLU
3zopazum. Cpedu nauuenmos ¢ u3K0zou, NOLY-
YAGUWUX AHMUCEKPETMOPHYIO MEPANUIO, IPOIUSHBIL
agopazum Jduaznocmupyemcs menee uwem 6 10 %
cryuaes [49]. Oposusnwii  30¢hazum cmenenu
A no Jloc-Andxenecckou xaaccugpuxayuu moxem
obnapyxueamvcsa y 5—7,5 9% 300posvix 006po-
soavues [1, 50—52]. Coenacno dannvim JIuonckozo
KOHCEHCYcd Haiuuue 330¢phazuma cmenenu A y navu-
eHmos 6e3 KAUHUUECKUX NPOABICHUU He SA6A1emCs.
docmamounvim 015 YCmanosienus. OUazHo3a 3po3ue-
nou I'OPE [1, 3, 53].

Iposuenviti  330¢pazum cmenenu B no Jloc-
AHOxenecckou Kadaccupukayuy, npu HAIUMUU MU-
NUUHBIX KAUHUYECKUX CUMRINOMOS, S6Asiemcs: oud-
enocmuyeckum  kpumepuem I'IPB.  Oposuswwviil
azogpazum cmenenu D no Jloc-Andixeneccxou xadac-
cuuxauuu seasemcs Mavupecmayuet MmMsxKei0U
I'oPb [32, 41].

Ipu coxpanenuu xanrob 33o¢hazozacmpodyoderno-
CKONUIO Ueneco00PA3no nogmopums uepe3 2—4 ie-
desiu nocie OmMMeHv. AHMUCEKPEMOPHOU mepanuu
o5 ymounenus duaznosa u npogedenus Jughpepen-
UUAILHO20 QUAZHO3A C I03UHOPUTILHBIM I30(DAZUMOM.

B ces010 ouepedn, so3unopuivnoiil 330pazum — 3mo
Jduaznos, mpebywul  Mopgpos0zuUecK020  NOO-
meepixkdenus. B 6uonmamax cauzucmou 060104Ku
nuweeoda npu OKpAacke 2eMAmMOKCUUHOM U I03U-
Hom npu Gonvwon yeeauuenuu (x400) muxpockona
onpedensiemcst boaee 15 303unopunos 6 noJe 3penus
mukxpockona [54].

- ITanmenram ¢ nogospenueM Ha I'OPB u otcyt-
CTBHEM 3PO3UBHO-SA3BEHHBIX W3MEHEHWI CJIM3HUCTOMH
060JI0YKM  MHIIEBOA WJM HAJINYHEM 3PO3MBHOIO
s3odaruta crenenn A mo Jloc-AHIUKETECCKOH KJac-
CUUKAIMN PEKOMEH/I0BAHO IIPOBEJIeHHe CYTOYHOI
pH-Merpuu Ha QonHe oTMeHbI MHTUOUTOPOB MPOTOH-
HOIl TIOMIIBI /TSI MCKJIIOYEHUS] WU TIOJTBEPIKIACHIS
nuarnosa I'OPDB.

Yposeensv yoedumeavnocmu pexomendauuii C
(ypoeensv docmoeeprocmu doxkazamesbcme — 5).

Kommenmapuu:  Buympunuwesoonas  cymoy-
Has pH-mempusi — nmemod OJuazHoCmuKuy, Ha-
NpaseieHnvill  HA  BLIAGJEHUE — NAMOJ0ZUYECKOZO
eacmpoasopazeanvioeo  pegpaioxca.  OCHOBHbIM
noxkazamenem  cymounou pH-mempuu  sersem-
cs obwee epems ¢ pH < 4,0 edunuy 6 nuwesode.
Coeznacno Jluonckomy «Koucencycy obuee epems
¢ pH < 4,0 edunuy, 6 nuwesode menee 4 % — nopma,
4—6 % — coMHumMeNvHO 6 YCMAHOBACHUU OUAZHO3A
T'SPB, 6oaee 6 % xapaxmepno oas TOPE [53].

Ilposedenue cymounou pH-umnedancomempuu
nuwesoda seasiemcs 0oaee UHPOPMAMUSHBIM Me-
modom OQuaznocmuxu I'OPB, nozeorswouwum oua-
ZHOCTUPOBAMY U CAAOOKUCAbIE, U CAAOOUCLOUHDLE
pedhaiokcol 8 nuuesod, a He MoavKO Kucavie [55].
Coznacno  JIuonckomy KOHCEHCYCY KOAUUECTNEO
pegaiokcos menee 40 no dannvim cymounou pH-
UMne0ancomMempuy  s6aemcs.  Pu3UON02ULECKUM,
40——80 I'OP — neybedumenrvnvim 045 Ycmamnosie-
Husi ouaznoza I'OPB, a 6oaee 80 pepaioKcos A6.5-
emcsi namoJiozuieckum u xapakmepnoim 0as F'IPB.
Taxxe pH-umnedancomempus no3eonsiem Gulsi6umn
NAMONI0ZUUECKYI0 OMPULKKY U PYMUHAUUIO, KOMO-
pole Heobx00umo Jugpepenyuposams ¢ namoaozu-
yeckum I'OP [53].

Taxue Odonosnumenvivie napamempuvl umneoam-
comempuu, Kaxk cpeoHull HOUHOU OA3ANbHbIL UMNe-
danc (CHBH) u undexc nocm-peghiiokchot 2a0-
MoK UHOYUUPOBANHOU NEPUCTRATLINULECKOU GOIHDL
(IITTIB), no3soasiiom OUeHUMb KAUPEHC nuuesodd,
CHUMKEHUEe Pe3uCmenmHocmy €20 CAUSUCTROU  000-
AOUKU U IPHeKMUSHOCTNY NePUCATIbMUKY, MeM
CaMviM NOBLIUAS. OUAZHOCTRUYECKYIO UEHHOCD UM-
nedancomempuu ¢ ycmanogaenuu ouaznoza I'DPD
[32, 48].

CHBH — napamemp, ompaxarouwuil cpedHut
yposenv 0a3anvHOz0 UMNedanca Cau3Ucmou 006o-
Aouxu nuujesoda. Yposenv CHBU xopperupyem
C  BOCNANUMENDHUIMU USMEHEHUAMU 6 NUWEB00€.
Pesynvmamor  nposedennvix uccaredosanuti npode-
MOHCMPUPOBANU, UNO IMOM NOKA3AMENb HUXKE Y NA-
UUEHMOB C 3PO3UGHBIM I30(hAZUMOM NO CPABHEHUIO

Poc ypH ractposuTepoJt rematon koaonpokros 2024; 34(5) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(5)

17



118

Kmunnueckne pexomerngarum,/ Clinical guidelines

www.gastro-j.ru

C NAUUEHMAMU C HEIPOSUBHBIM PehioKc 330¢hazu-
mom [56, 57].

Huoexc IITIIB — ewe odun napamemp umneoau-
comempuu 05l OUEHKU XUMULECKO20 NUULEB00H020
KAupenca u sgppexmusnocmu dsuzamenrvHou pymx-
yuu nuwesoda. Moxem maxxe paccmampueamocs
Kax donosnumenvHvil Kpumeputl ougppepenyuais-
H020 OuUazHO3a MeKOY IPOIUBHOU U HEIPOIUSHOU
¢opmamu F'OPB [56].

B3aumocessv mexdy CuMnmoMamu u 2acmpodso-
pazeanrvnoim pPehIIOKCOM MOKHO OUECHUMb C NOMO-
WH10 UHOEKC CUMNINOMA U 8EPOSIMHOCTNU ACCOUUAUUU
cumnmoma. Ymobvl paccuumamoy unoekc cuMnmomd,
sLLUCASEMCS OmHOweHue obwezo xoauuecmea IT'OP,
CBAZANHBIX C KAN00AMU, K 0OWEMY KOAUUECBY KA-
106 6 meuenue 6cezo nepuoda nabmodenus. Hndexc
cumnmoma b6onee 50 % u 6eposmnocmy accoyuayuu
cumnmonma Oonee 95 % cuumaromcs noaoxumev-
Homu [3].

- [TarmenTam ¢ I'OPB, ¢ coxpausiomumucs Ha goue
Tepanuu NHTHOUTOPAMU TIPOTOHHOI TTOMITBI YKaT06aMu
Ha M3KOTY, Peryprutanuio u/Wid HeKapIuaJbHylo
60Jib B IPY/IH, PEKOMEH/IOBAHO MPOBEJEHIE CYTOYHON
pH-umnegancomerpun Ha oHe Tepanuu MHruOUTOpA-
MM HPOTOHHOW HOMIBI JUIS UCKJIOYeHUsT pedpakrep-
Hoii [9PB.

Yposenv yoedumeavnocmu pexomendavuuii B
(ypoeenv docmoseprocmu doxazameabcme — 3).

Kommenmapuu: 3a nocaednue mpu decsimuie-
musi poav cymounou pH-umnedancomempuu ¢ ou-
aznocmuxe I'OPB, 6 mom uucne peppaxmepnou,
yeuauaacy [58]. Cymounas pH-umnedancomempust
Y NAyuenmos ¢ COXPAHSIOUUMUCS KAUHULECKUMU
nposienenuamu I'IPBE pexomendosana ua ¢one
anmucexpemopnoti mepanuu. C uyeavio O0uazno-
CIMUKU  BO3MOXHOU — 2UNEPUYSCMEUMETLHOCTRU
K pedaiokcy neobxo0umo npogedenue cymouHou
pH-umnedancomempuu, xomopdas s6ASE€MCs <«30-
A0MbLM cmandapmoms 00caedosanis NAYUeHmos
¢ peppaxmepnou I'OPBE [59]. Mexanusm paseu-
Must 2unepuyecmeumesvHocmu nuweeoda 00 Konya
He sicen. OOHUM U3 BOIMOKHLIX MEXAHUIMOG SI6Jsl-
emcsi 6030eticmeue 2acmpoa3opazeanivbHozo peghaiox-
mama Ha HepeHvle OKOHUAHUSL CAUSUCTOU 000104KU
nuuiesoda [7, 60].

Hpuwunamu peppaxmepnocmu x mepanuu un-
ubumopanu npomoHHOU NOMNbL, KpOMe zunep-
4YECMEUMESLHOCTIU  NUWEee00d, Mozym Ovlmb  Co-
xpansiowuiics namosozuneckuti T'OP unu Opyeue
sabosesanus (axarazus xapouu, 6Henuue600Hble
nposeaenus T'OPD, ¢yunxyuonaronas usxozd, 6o-
aesnu cepoya) [61].

Ilpu  susisrenuu  no  OamHvimM — CYMOUHOU
pH-umnedancomempuu yposus obwezo epemeru
¢ pH < 4,0 edunuy, 6 nuwesode 6ovue 6 % epeme-
HU uccedosanus Ha oune anmucexpemoprou me-
panuu MOXHO clerams 6bl600 0 Heappexkmusnocmu
nPoGOOUMOU AHMUCEKPEMOPHOU MePanuiL.

Ilpu  susisrenuu  no  OamHvim — CYMOUHOU
pH-umnedancomempuu obuezo epemenu ¢ pH < 4,0

edunuy, 6 nuuwesode menee 4 % epemenu uccaedo-
BANHUSL; (PUIUONOZUYECKOZ0 KOAUUECNEA PEepIIOKCO8
(menee 40) mox1o npednoioKums GynKyUonaILHOE
paccmpoiicmeo nuweeodd [35].

- IlanueHTaM C BHEMUIIEBOAHBIMU IIPOSIBJIEHUSMIE
[9PB 6e3 KiaccmyecKnx CHMITOMOB (M3Kora, pe-
TypruTanusi) PEeKOMEHJOBAHO MPOBEJEHHUE CYTOYHOM
pH-uMnegancoMmeTpun ¢ OTMEHON Teparnuu WHTUOUTO-
paMu IIPOTOHHON TTOMITBI.

Ypoeensv yb6edumeavnocmu pexomendavuii C
(ypoeenv docmoeepnocmu doxazameavbcme — 5).

Kommenmapuu: oas uccaedosanus eHenuuyeeo0-
HbLY nposisienull cymoyunas pH-umnedancomempusi
nPOBOOUMCSL € OMMEHOU AHMUCEKPETNOPHOU  Me-
panuu [32]. Hudexc cumnmoma > 50 %, eeposm-
HOCb dccouuayuu cumnmomog > 95 % u evicokuil
yposenv epemenu ¢ pH < 4,0 edunuy, 6 nuwesode
yeeauyusarom docmoseprocms duaznoza I'OPE [62].
Pannue uccnedosanus pH pomozaomxu Goinu mMHo-
2000eUaouUMU U 0eMOHCMPUPOBAIU C8A3b ¢ JIDP.
Odnaxo 6 nocaedyiowem pe3yibmamol CYMOUHOU
pH-umnedancomempuu nokaszanu, 4mo CHUXEHUE
pH 6 pomozaomke moxem Goimv C613AHO HE MOTLKO
¢ JIDP [63, 64]. [rs duaznocmuxu JIDP pexomen-
dyemcs npumenenue COBPEMEHHLIY KOMOUHUPOBAH-
Howx pH-umnedancomempuueckux 30H008 ¢ pacnoio-
JKEeHUeM KaAK MUHUMYM 00H020 pH-0amuura u 00nozo
umnedamncrnozo xanara na 1 cm evie BIIC [65, 66].

- Ilpu pemeHun BOIPOCA O XUPYPrHYECKOM Ji€de-
HUM BCEM HAlMeHTaM HeOoOXO/MMO MPOBEIEHNE MaHO-
MeTPUHU MUIIEBOIA BBICOKOTO PA3PENIeHUsT U CyTOYHOM
pH-umnenancomerpun. MaHoMeTpusi MUIEeBOAa BBICO-
KOTO paspelienusi u cytounass pH-uMmegancoMerpust
SIBJISTIOTCST «30JI0TBIM CTAHZAPTOM»> OOCJIEOBAHUS TIa-
mmentoB ¢ ['9PD mpm pemenun Bompoca 0 XUPYPTH-
YECKOM JIEUEHUH.

Ypoesenwv y6edumenvnocmu pexomendavuii A
(ypoeenv docmoseprnocmu doxkazameavcme — 1).

Kommenmapuu: neped npoeedenuem anmupedgh-
JIOKCHOU — ONepayui  pexomMeH008ano nposedeHue
MaAHOMemMpPuUU  NUWEesodd  6blCOK020  pPA3peulenus
0151 OUEHKU COKPAMUMEIbHOZO pe3epsd nuuee00d
U ucKkaUeHus axarazuu kapouu [32]. Manomempusi
nUWEB00d BbICOK020 PA3PEUWeHUss — 3MO Memod Ju-
aAzHOCMUKU, HANPABIEHHbIL HA UCcCaIed08anue d8uza-
MeAbHOU (QYHKUUU NUWe800d, OUECHKY 0d8LeHUs. No-
KOSl 6ePXHEZ0 U HUXKHEZO NUWEBOOHBIY CHUHKMEPOS
[67]. Huskoe dasienue nokos HuxHez0 nuueso0Ho-
20 chunxmepa u Heappexmusnas nepucmarLMuUKa
RUWEB00d YACMO CONPOBOKIANM MsixKeavle (PopmbL
I'SPb. Kpome mozo, manomempusi nuuesodd 6boi-
COK020 pa3peteHus no360Jsem OUeHUMb YPOGEeHb
HUXHez0 nuueso0H0z0 cunkmepa 0 nociedyio-
wezo YcmanosaeHus 30H0a 01151 nPoeedenus cymou-
nou pH-umnedancomempuu [3].

Cospemennas MaAHoMempus nuweeo0d 6blCOK0zZ0
paspeulenusi N036oasieMm onpedesums pe3eps coKkpa-
MUMEABHOU CROCOOHOCIU 2PYOH020 OMOeaa nuue-
600a, ¢ NOMOWBIO KOMOPOZO MOXKHO CRPOZHO3UPO-
BAMb  BEPOSIMHOCING  BO3HUKHOBEHUS  OCAONKHEHUU
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8 NOCMONepayuorHoM nepuode nocie ynoonauxa-
yuu [67]. Ilposedenue mecma OGvicmpoLx 210MKO6
n0360J5€Mm CNPOZHOIUPOBANL NOSBLEHUE 8 NEPEYIO
ouepedv ducchazuu, Komopas seasemcs Haubo/ee
UACMBIM OCAOKHEHUEM Y NAUUESHINO8 8 NOCTNONEPaAUU-
OHHOM Nepuode Nocie AHMUPEPIIOKCHOZ0 XUPYpPeu-
ueck020 emewamenvcmaa [68]. [ucpazus sersiemcs
NOMEHUYUATLHBIM  OCTIOKHEHUEM AHMUPEDIIOKCHOU
xupypeuu [69].

Manomempus nuweeo0d 6viCOK020 PaA3PeULCHUS
PEKOMENDOBANA NAUUECHMAM ¢ HEKAPOUAILHOU 00-
6K 6 ZPYOHOU KemKe U NAUuUeHmam, He Omeeudio-
WuM HA MEPanuio uHzuOUMoOPamu nPOMOHHOU NOM-
not, 041 ymounenus dudaznosa [3].

Buinoanenue mamomempuu nuwesoda 6bicoOKO-
20 paspewenus 6 npedonepayioHHoM nepuode no-
360Js1€M UCKAIOUUMb HAAUYUE MAKUX 3A00J1e6anUll,
Kax nepeuyHvie HAPpyueHus Nepucmaivmurk nuuwe-
60da: axarasus xapouu uau ougpgysnvii 330¢hazo-
ChA3M, a4 maxxe onpedesums YpoeeHn, Hd KOMOPuLl
1He00x00uMo 6ydem 6 NOCIeOYIOULEM Y CINAHOBUNMb 30HO
0ast nposedenus cymounou pH-umnedancomempuu
[70]. Ilayuenmam c OokazanHuiM 2UNEPKOHMPAK-
muavHoiM nuuesodom, T'OPB ¢ nHopmarvrou (pyHk-
yuetl NUWEeBo0H0-Keaydounozo nepexoda Xupypau-
yeckoe seuenue He nokasawo [1].

- PenTrenosiornyeckoe WCCIEIOBAHUE IHIIEBOIA
¢ cynbdaToM 6apusi He clie/lyeT HCIOJIb30BaTh B Ka-
YyecTBe HerocpecTBeHHoi auarnoctuku ['OPB [1, 3].
BoigBiienue marosorndeckoro pedJiokca myTeM peHT-
T€HOJIOTHYECKOT0 UCC/IeJOBAHNS MUIIEBOIa ¢ GapueBoil
B3BECHIO SIBJISIETCSI MeHee UYBCTBUTEJBHBIM U CIelu-
¢uunbIM N0 cpaBHeHuio ¢ pH-uMnenancomerpueii [3].
OpaHako MaHHOE HCCaefOoBaHUuEe HeOOXOAUMO JISI BbI-
srerus I'TIO/] u onpenesnenus ee Tuma.

3. JIC‘{CHHC, BRJIIOYasd MEAUKAMEHTO3HYIO

U HEME€IUKAaME€HTO3HYIO Te€paliuu, AUe€TOoTEpaInio,
06636OJIHB3HI/I€, MEUIIMHCKHE TIOKa3aHUuA

U IIPOTUBOIIOKa3aHusA K MPUMEHEHUIO METO/L0B
JI€YECHUA

3.1. KoHcepBaTuBHOe JieueHHe

BosbummHCTBO TAIIMEHTOB ¢ HeTsKenol (opmoit
I'9PB oTMevaloT MOJOKHUTENbHYIO AMHAMUKY perpec-
ca M KOHTPOJISI CUMIITOMOB TIPU ONTUMH3AIUU 06pa3a
JKU3HM M MUTAHUS, HOPMAJIN3AIMK Beca, MCIO0JIb30Ba-
HuUM (dapMakoTepanun, 0CO6EHHO WHTHOMTOPOB IIPO-
TOHHO# ToMIIbI. OCHOBHBIMHU T'PYIIIAMH IIPENapaTos,
UCTOJIb3yeMbIX B JieueHnu ['DPB, sBisiorcs wHrnéu-
TOPBI MPOTOHHOW TIOMIIbI, KaJUi-KOHKYpPEHTHbIE 6JI0-
KaTOPbl TPOTOHHON TOMIbI, AJbTUHATHI, AHTAIH/IbI,
npokuneruku [71].

- V3menenune o6pasa >xusnu mnaimeHtoB ¢ ['OPb
BKJIIOYAET CJeAYIOlne PeKOMEHIAINN: CHIDKEHHEe Mac-
Cbl Teja JIJIs TAIMEeHTOB € M3OBITOYHBIM BECOM, COH
C TPHUIOAHATBHIM HM3T0JOBbEM KPOBAaTH y IAIIMEHTOB
C HOYHBIMU CHMIITOMAaMW, OTKa3 OT KypPeHus W yTO-
TpeGJEeHUsT AJKOroJisd, u30eraHue IO3/HETO Y>KUHA,
YMeHbIIIEHWe B PaIlioHe TPOAYKTOB, MOTEHINAJIbHO

yeyryGasiomux — mmarosiorudeckuii  peduoke  (kode,
IIOKOJTa/], TAa3NPOBAHHBIE HAUTKY, OCTPbIE M KHUCJbIE
IPOJIYKTBI, IIUTPYCOBBIE, MTPOLYKTHI C BBICOKUM COJIED-
SKAHHIEM JKUPA).

Yposenv y6edumenvnocmu pexomendavuii C
(ypoesenv docmoesepnocmu doKasameabcme — 5).

Kommenmapuu: nenpasunivnvie nuwesvie npu-
8blUKU, Nepeedanue U HOUHBIE <NEPeKYCbls BJAUSLIOM
Ha passumue I'OPB. Ananuz 50 cmameu, xacaio-
wuxcs duemut u 00pasza xusnu nayuenmos ¢ I'OPB,
NPOOEMOHCMPUPOBAL  NOJOKUMEAbHYIO — KOPpeisi-
YUOHHYIO  C853b  MexdYy  pedaiokc-33ohazumonm
U upeamepHuiM nompedaenuem Kope u uas. Anaiu3
dannvix 60 718 nayuenmos, cpedu xomopwvix OvlL1O
38 104 myxuunvt u 22 614 xenwun, cpedu KOMopvix
y 1438 6w noomeepiden Ouaznos peg.iokc-330-
(pazuma, noxazain, umo 3A0ynompebIeHUe KUPHOU
edotl, Kypenue u ynompedaeHue AAKOZOASL NOL0-
JKUMEABHO KOPPEeAUpYom ¢ pa3sumuem pehirokc-
3s3opazuma. B mo epems kax cobmodenue eezema-
puauckol duemvl, HAIUYUE 6 DAYUOHE OPYKMOS
U 080U OMPUUAMETLHO KOPPESUPOBALO C PUCKOM
passumus TOPB [72].

B cucmemamuuecxom obsope 2017 2. 6v110 npode-
MOHCMpUposano, 4mo cumnmomsvt T'IPE yawe ecmpe-
uqaiomcs Yy nayuenmos 6 eospacme cmapuie 50 nem
¢ oxupenuem [13].

IHlepsoim wazom 6 newenuu I'OPB  sasasemcs
Mmodupurauus 006pa3a Kusnu ¢ PeKoOMeHOAUUAMU
no NUMAanWIo, MAKUMU KAK yeeaudenue nompeod.e-
HUSL KACMUAMKU U CHUXEHUE COOePXKAHUSL KUPA
6 nuwe [73].

Obuwas pexomendayus 01 NAUUEHMOE — U3-
bezamov nPooyKmMo8 u HANUMKO8, KOMOpble, N0 UX
onvimy, sviaviearom cumnmomot I'OPb [73].

B mnedasnem mnpocnexmusnom KozopmHoM Uc-
caedosanuu M. Singh et al. noxasanu, umo auya
C U3OLIMOUHBIM B€COM, Npowedwue CmpyYKMypu-
DOBAHHYIO NPOZPAMMY CHUXKEHUSL 6eCd 6 COUemd-
HUU C NOBBIUEHHOU (DUUUECKOU aKMUBHOCMDIO,
He MOJIbKO NOMEPSIIIU 8eC, HO U NPOOEMOHCIMPUPOEA-
au ymenvuenue msixecmu I'OPE [74].

Pesyrvmamol  memaanaiusa, onyoaUKOEaAHHO2Z0
6 2019 2., noxkazaau, umo we OBLIO CYULECMEEHHOU
C8A3U MeKAY nompebieHueM Uas U PUCKOM PA3GU-
must TOPE [75].

Cywecmsyem MHOKeCMB0 UCCAeI08AHUL, NOCBS-
wennox pucky pazsumus TOPB u ynompebienuio
Koghe. OOHaKo pesyvmamot MEMAaAHAIU3A, ONYOIU-
Koeannozo ¢ 2014 2., npodemoncmpuposaiu omcym-
cmeue 8AUSHUSL Kohe HA Oasienue HUXHEz0 Nuuje-
600H1020 chunkmepa [76].

TI'osopsi o ceasu pazeumus cumnmomos I'OPB
¢ ynompebienuem AaIK0z0sL, CAeOyem OmMemumo,
4O KOHUEHMPAUUsi diK0z0lsl 6 CbleOPOmKe Kpo-
eu < 70 mz/0n me eausiem na DYHKUUIO HUXKHEZO
nuuwesodnozo chunkmepa. Ilpu anaruze uyacmo-
mol ynompedaenuss aaKozoas cyoseKmol, KOmopvie
nuau uawe, uem 3—5 pas 6 nedenio, umeau 6osee
CUNLHYIO KOpperauuto ¢ puckom pazeumus I'OPb
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no cpasnenuio ¢ memu, Kmo ynompeoisii aixKozob
pexe [77].

B xode mnedasmnezo cucmemamuueckozo 063opa
OvL10 svisieaeno, umo F'OPB ceszana co muozumu
HepezyNiPHbIMU NPUBHIUKAMU 6 NUMANUU U 00pd-
3¢ KU3HU, HANPUMED NPUBHIUKOU NepeKyCoiedmb
nouvto: OIIl — 5,08 (95% /AH: 4,03—6,4); npo-
nycxom zaempaxa: OII — 2,7 (95% JAH: 2,17—
3,35); nocnewnoii edoti: OIII — 4,06 (95% JHU:
3,11-5,29); ynompeb.ienuem ouenv zopsuei eovi:
oIl — 1,81 (95% AH: 1,37—2,4); nepeedanuen:
oIl — 2,85(95% /AH: 2,18—3,73). Bedem « yee-
auuenuto pacnpocmpanennocmu I'9PB u payuon
¢ evicokum codepxanuem xupa (OII — 7,568;
95% JAH: 4,557—8,908). Ilocaednui npuem nuusu
Menee ueMm 3a mpu waca 00 CHA MAKKe GAUCM
na passumue cumnmomos I'OPB (OII — 7,45;
95% JH: 3,38—16,4). A éom pusuuecxkas axmug-
nocmu (pusuuecxue ynpaxnenus 6onree 30 munym
Gonee 3 pas 6 nedenio) ymenvuiaem puck pa3gumust
I'SPE (OIIl — 0,7; 95% JAH: 0,6—0,9). T'osops
0 Kypenuu u nompebleHuu AaaK0zo1s, caedyem
OMMemMuUmMy, UMO OHU MAKKE GAUAIOM HA PA3GU-
mue T'OPE (OII — 1,19; 95% JAH: 1,12—1,264
u OIl — 1,278; 95% JAH: 1,207—1,353 coomeem-
cmeenno) [72].

- [Tammmentam ¢ I'OPB pexomenmoBana Tepamnms
WIIII ¢ nenbio ledeHns: 5pO3UBHOTO 330(aruTa.

Yposensv yoedumeavnocmu pexomendauuii A
(yposens docmoseprnocmu doxazameavcme — 1).

Kommenmapuu: uneubumopv. npomonnou nom-
Nl AGASIOMCSL NPENAPAMAMY 8bl00PA NPU JeUEeHUU
U CUMNMOMOS 2acmpo330(hpazedanvioll pepaoKcHol
60Ne3HU, U UMEIOULEZ0CS IPO3UBH020 I30(hazuma [79,
80]. B nacmosiwee epems npumeHnsiiomcs caedyio-
wue HIII: omenpason, namconpason, pabenpasor,
NAHMONPason, 3I30Menpaszon U 0eKCAAHCONPd3oL.
IIposedennvie memaanarusv, He nOKA3LIBAIOM CYUE-
CMEEHHBIX PA3IUMULL 6 UX IpdexmusHocmu 6 Kave-
cmee mepanuu T'OPE [81, 82]. HIIII caedyem npu-
numamo 3a 30 munym 0o edvl, umobvi obecneuumn
MAxKcumManronyo ux apgpexmuenocmos. Xoms cmena
HIIII pacnpocmpanena 6 KAUHUYECKOU NpAKmuxe,
cywecmeyem 0zpanutentoe KOJIUUECME0 OaHHbLX,
nodmeepxdarowux smy npakmuxy. Pesynivmamol
PAHOOMUBUPOBAHHO20 0BOUHOZ0 CIEN020 UCCALD0-
eanus nokaszaau, umo navuenmov. ¢ I'OPB, ne om-
eeuanwue Ha Mmepanuio JAAHCONPA3osioM 00uH pas
6 Oenb, omMeuam maxol xe KAUHUYECKUU -
hexm npu yeeruuenuu 003uposKU JAHCONPAIONA
0o dsyx pas e denv, Kax u Om €zo 3aMeHbl Had I30Me-
npason odun pas 6 dens. Heobxodumocmo nepexoda
¢ 00nozo UIIII na dpyzot npu wacmuunom Kaunuue-
CKOM omeeme Ha Mepanuio Uil Omcymcmeul omee-
ma dosxna Ovimb noOmeepKoena npu nPosedeHuu
cymounou pH-mempuu. Cmena HIIIT moxem 6voimo
paccmompena 0158 NAUUEHMOE C HEe3IHAUUMESLHIMU
nobounvimu shgpexmanu [3].

Baazodaps evicoxotl xoncmanme duccoyuavuu pKa
pabenpason cnocoben OGvicmpo  AKKYMYIuUpPOGaAmsCs

6 00JLWOM UUCIe NAPUEMATLHLIX KIeMOK U NPUBO-
oumv K ObICmMPOMY U BLIPAKEHHOMY MOPMOKEHUIO
cexpeyun Kuciomol, UHzUOUPYs NPOMOHHYIO NOMNY,
4mo obecneuusdaem GuiCOKYI0 CKOPOCMb 0eticmeust
U n0360asem 00CMUYDL CMOUKOZO AHIMUCEKPEMOPHOZ0
aphexma yixe nocie nepevix cymox npuema npena-
pama [83—88].

Dapmarokunemuueckue ocobennocmu pabenpa-
3oaa obycaasaueaiom 3ghpexmusnoe Kynuposanue
OHEeGHOU U KOHMPOLL HOUHOU U3KO2U C NeP602o OHs.
mepanuu [89, 90]. Baazopods cmumyrsyuu curme-
3a CAU3U U MYUUHOB 00ecneuusaemcs coOCmMEeHHbLl
uumonpomexmusnvlii hpexm, umo obecneuusaem
BHICOKYIO UACTMOMY 3AXKUBJICHUSL IPO3UL NUULEB00d
[83] u noddepixkanus drumenvrnoi pemuccuu I'OPB,
6 MmoM uucie npu npueme no mpedoganuio [89, 90].

HIIIT 6onee s3pghexmusnvl 6 aeuenuu I3po3uHo-
20 3zohazuma no cpasnenuto ¢ H2-6a0xamopamu
eucmamnunoswvix peuyenmopos [80]. Onmumusavus
nasuavenuss HIII npedcmasasem cobou npuem
HIIII 6 adexeamnoii 0o3ze ¢ 603MOKXHOCMBIO NOBYL-
wenuss 0o 060UNHOU 003bL U/ UNU NEPeXO0OM HA OPY-
eou HUIII. Oxono 40 % nauuenmos ¢ cumnmoma-
mu ITOPE ne omeeuaiom na mepanuio HMIIIT [26].
Hnumenvnowi npuem HIII pexomendosan navuen-
Mam ¢ maeavim Ipo3ushvim 33o0chazumonm uru I115.

Omcymcmeue y navuenmos no dannvin II/C
IPOUBHO-SIGEHHBIX ~ UIMEHEHUL Nuweeodd, HOp-
manvivle noxkazamenu obuezo epemenu ¢ pH < 4,0
edunuypl 6 nuuwesode 6 meuenue cymox (menee
4 % epemenu uccaedosanus) ceudemesbcmeyom
6 N0AL3Y (PYHKUUOHAILHOZO 3A001€8AHUS NUWEEO0-
da. B maxom cayuae nayuenmam meo6xo0umo 00006-
credoganue u nposedeHue MAHOMEmpuUU Nuwee00d
8bICOK020 pa3peuenus 01 UCKIIOUeHUs 08ULAENb-
HUX  Hapywenud nuwesodd. Heobxodumo pexo-
Mendosamv npexpaujenue mepanuu uHzubumMopamu
NPOMOHHOU NOMNLL U COOMI00eHUE PEKOMEHOAUUL
no 06pasy xusnu. Iayuenmor 6e3 TOPB, 6eposmio,
umelom arvmepHamusHoe 00ssCHeHUe OECnOKOSUUX
UX CUMNINOMO8, KOMOpble MOZYM Obimb paccmompe-
Hbl 8 pAMKAX DYHKUYUOHAILHOZ0 paccmpolicmead [3].

Hayuenmos ¢ neaposuenvin pedaioxc-33opazu-
mom u Opyeumu HeocaoxHeHHviMu opmanu I'OPH
MOXKHO YCNEWHO JAeuumv 6 pexume 003uposanis
HIIIT «no mpebosanuios. B pandomusuposanmom
KOHMPOIUPYEMOM UCCe08aHUU, ONYOIUKOBAHHOM
6 1999 2., 83 % nauuenmos c neapo3usHviM peg-
0K C-330hazumom, npunumasuwux 20 mz omenpaso-
A 8 pexuMe <«no mpebosanuros, 4yecmeosanl ceos
Y006.21€MEOPUMENVHO U  HAXOOUAUCH 6 PeMUCCUU
6 meuenue 6 mecsues no cpasuenuio ¢ H6 % nayuen-
moe ¢ T'OPB, noayuaswux niauebo [90].

Ilpu eviasnenuu 3po3uenozo a3ogazuma cmene-
Hu A no Jloc-Andsxenecckotl Kaaccupurxayuu 6eposim-
HOCMb €20 3axKusaenus 6 meuenue 4 nedeiv jeuenus
evicoka. OCHOBHOU KYPC 6 aHHOM CAyUae MOKem Co-
cmasasims 4 Hedenu ¢ UCnOIb306aHUeM CIMAHOAPMHOU
dosv UIIIT (pabenpasor 20 mz 6 Oenv, uau 33ome-
npason 40 mz 6 denv, uru omenpason 20 Mz dea pasa
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6 denv, uau dexcaanconpason 60 mz 6 denv, Uiy nam-
monpazon 40 mz 6 Oetv) KeaamevHo ¢ NPogedeHueM
KOHMpOAbHOU 330¢hazoeacmpodyodenockonuu [1].

Y navuenmos ¢ aposusnvin asogpazumom B, C, D
no dannvin IIJC u obuwum epemenem ¢ pH < 4,0
edunuy, 6 nuuwesode 6 meuenue cymox 6oaee 6 % epe-
MeHU UCCNe008aNHUS HA (POHE NOJOKUMESbHOU KJU-
HUYECKOU U IHOOCKONUUECKOU KAPMUHbL NPU npueme
HIIII 6 cmandapmmnoud 0o3uposke pexomendo8aHo
cHuxenue dozvl HIITI ¢ nocaedyroueti noddepxusa-
towet mepanueu [3]. Ilpu sviagienuu MHOKeCmEeH-
HbLY 9po3utl nuuyesoda, a maxxe ocaoxnenui I'OPB
kypc neuenus MIIIT donxen cocmagasmo ne menee
8 nedeno.

Hpuem UIIII 6 cmandapmmuou dose om 4 do 8 ne-
denv cuumaemcs 6e30naAcHbIM U NOOX00uUm 045 na-
UUEHMOE C MUNUYHLIMU CUMNINOMAMU  NATNOJI02U-
yeckozo T'OP [9]. Kaunuueckoe yayuuwenue nocie
8-nedenvrnozo xypca mepanuu HIIII ¢ cmandapm-
HOU Jo3uposxe ommeuaemcs y OONGWUHCIEA OONb-
nowx ¢ F'OPB [91].

B mo xe epems, coz1acHo pandoMu3upoSanHviM
KAUHUMECKUM UCCACO08ANUSIM, OKOJIO MPemu Nauu-
enmoe ¢ TOPB, noayuarouwux HITII ¢ cmandapmuoi
dose 6 meuenue 8 nedenv neuenus, He NOJAHOCMBIO
omeeuaiom wna mepanur. Pesyrvmamor pandomu-
3UPOBAHNBIY KAUHUMECKUX UCCACO08AHUL NOKA3ANU,
4mo Haumenee sphexmusnvr UIIT ¢ cmandapmuou
dose ¢ meuenue 8 nedenv Npu JeUEHUU MIAKEN020
apo3uenozo zoghazuma. B cessu ¢ uem npodosKu-
meavrnocmv mepanuu HIIIT y nayuenmos ¢ maxum
IPOIUGHBIM I30GhazumMoM MOKem Ovimb yeesuueHd
do 12 nedenwv [35].

Hpu pepaxmepnoi T'OPBE xanobv y navuen-
mMo6 COXPAHAIOMCS, HECMOMPS HA NPOGOOUMYIO me-
panuro. Taxxe coxpansaomes Ipo3usHvle U3MeHeHUs
no Oamnnvim II/JAC w/unu usmenenus no OAHMHbIM
cymounoll  pH-umnedancomempuu, xapaxmepuoie
ozt namosoeuuecxkozo I'OP. I1o0 mepmumnom peg-
paxmepuot T'OPB nonumaemcsi pamee dudznocmu-
posannas I'OPDB, komopas ocmaemcs KAUHUYECKU
pesucmenmnotl Kk nposodumou mepanuu. Haubozee
yacmo pegppaxmepnas I'OPE ecmpeuaemcs y xeu-
WUH ¢ HUSKUM UHOEKCOM MACCbl mead, OUCnencu-
YeCKUMU KAN00AMU USU CUHOPOMOM PA30PAKEHHO020
Kuweunuka, napyuenuiamu cua [35].

Ymo xacaemcsa neuenus I'OPDB, zacmpoanmepo-
JI02U 6 UEJOM COZAACHBL C MeM, UMO 0OUEeNPUSHAH-
note npeumyuecmea HIIIT nammnozo nepesewusarom
ux meopemuueckue pucku [3]. B onybauxosannom
panee cucmemamuueckom 063ope 6vLI0 NPOOEMOH-
cmpuposano, umo y navuenmos ¢ I'OPB na ¢one
mepanuu  uHzuOUMOPAMU NPOMOHHOU NOMNBL OM-
Meuaemcs noaoxumenvnas ounamuxa. o 93 %
NAYUEeHMos OMmMeUaIu YMeHbueHue CUMNIMOMO8
na ¢pone mepanuu (95% JAH: 87—99) [92]. B cu-
cmemamuueckuil 0630p, onybauxosanuviti ¢ 2023 2.,
Ovin exatouen 1691 nayuenm, cpedu Komopulx Oviiu
nayuenmot ¢ HeIPOIUGHHIM, IPOIUGHBIM I30(hA2Umom
u Hexapouarvnou 60110 6 epyonou kaemxe. Tecm

¢ UIIII no pesyavmamam ucciedoeanus 6 omuoule-
nuu Ouaznoza I'OPB o6aadan 6bicoKOU 4yecmeu-
menvnocmoio — 79 % (95% JAH: 72—84), no ne ma-
Kot 6bLcOKOU cneyuduunocmvio — 45 % (95% JAU:
40—49). Ipuuen u dnsn HOPB, u 0as 3po3uenozo
3zochazuma pesyrvmamor Oviau cxoxu. B ommno-
wenuu 0uazHo3a HexapoudarvHot 6oau 6 zZpyonou
KAemKe U YY8CMEUMENbHOCb, U CReUUpUUHOCTDL
mecma ¢ HIIII 6viiu eévicokue u cocmasunu 79 %
(95% JAH: 69—86) u 79 % (95% /JAH: 69—86) co-
omeemcmeenno [93].

HIIII ucnoav3yomcs He MOJALKO 6 JedeHuu
T'OPB, no u 6 neuenuu a3sennot 6oae3nu, GynKuyu-
OHANLHOU ducnencuu, npu cuHopome 304NuHzepa —
Aanucona u Opyeux 3abonesanusx [94]. Iocaednue
200vL ydeasiemcs 6OAbULOE GHUMANHUE BONPOCAM Oe-
npeckpavbunea HIII [95]. Cmpameeus denpe-
ckpaibunza HIII nanpasiena na cuuxenue 003u-
posxu UIIIT unu nepexod na mepanuino no cxeme <8
peume no mpebosanuIns nocie QOCMUNKEHUs. Keld-
emoezo aghghexma om UIIIT [95].

Y HIITT max xe, kax u y Opyzux npenapamos,
ecmov nobounvie hpexmol. Cpedu nobounvix -
hexmog evideasiom 20106HY10 6016, 60b 6 Kusome,
mownomy, peomy, duaper, 3anop U MemeopuM
[3]. Omu omuocumenvio nesHauumesvivie NOOOY-
Hble Appexmvl 603HUKAIOM HEYACO U YMeHbUld-
0MesL npu npexpaweHun ux npuemd. Huozda smu
nobounvie appexmvr mozym Ovimv CREUUDUUHBIMU
0/s1 KOHKpemHozo npenapama u3 ezpynnot HIIII,
u npu nepexode na dpyeor UIIT nobounvie sghgpex-
mot nueeaupyromes [3]. HIIIT ¢ yerom demoncmpu-
pYIom HesuiCOKYI0 4acmomy noOouHuix 3¢pgexmos
(<2 %) [1]. Hpu nasnauenuu UIIII 6 6orvwux 0o-
3ax HA OAUMENLHBIL CPOK CAedyem YUUmbl8amy 603-
MOXNKHOCIb DA3GUMUS MAKUX NOOOUHBLY IPGhermos,
Kax u3dublmounviti 6AKmepuaibvili pocm, ungpexuus
Clostridiodes difficile (C. difficile), ocmeonopos
U nHesMOHUs cpedu nayuenmos cmapuwe 65 nem [1].

B onybauxosannom nedasno kpynnom niaye6o-
KOHMPOAUPYEMOM  PAHOOMUIUPOBAHHOM UCCe0084-
nuu P. Moayyedi et al. uccaedosaru 17 598 navu-
enmos 6 eozpacme 65 aem u cmapwe, NOAYYAGUUX
Jeuenue pusapokcabanom u/uau acnupurom. Bce
navuenmsl OblIU CAYUAUHLIM 00pA3omM pacnpedene-
Hot 0258 mepanuu UITIT (nanmonpason 40 mz ¢ denv,
n = 8791, uwu naaye6o, n = 8807). Ilocae pan-
domusayuu danuvie COOUPAIUCH U AHATUSUPOBATUCD
C G-MeCSUHLIMU UHMEePBALaMU 6 meyeHue 3 Jem
C UENLIO GLLAGACHUS NOMEHUUATLHBLY NOOOUHBLY ID-
exmos HIIII, exnouas nueemMonuio, uH@EKyuI0
Clostridiodes difficile (C. difficile), Opyeue xuweu-
Hble UHGDeKyuU, nepesiombvl, ampo@duio CAUUCMOU
06010UKU KeAYOKd, XPOHUUECKYIO OO0Le3Hb NOUeK,
caaboymue,  cepdeuno-cocyoucmoie  3a60NE8ANHUS.
B xode uccredosanus cyuecmeeHHvix pPa3iuyduil
mexdy epynnamu, npunumaswumu HIII u noay-
yaguumu naauebo, 6vlABIeH0 He Obl10. 3a UCKIO-
uenuem xuweunvix ungpexyui (1,0 % 6 epynne naa-
ue6o npomus 1,4 % 6 epynne UIII): OII — 1,33,
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95% AH: 1,01—1,75. Aemopwor npuwau x 6v1600y,
4O NpuUMenenle NAHMONPa3oia 6 meuenue 3 Jjem
ACCoOYUUPOBANOCL MOALKO € HEIHAUUMETLHOIM NOEbL-
wenuem pucka pazsumus xuuweunovix ungexuyut [96].

Jonoauurenpuas papmMakoTepanusi

+ KauHuimceTsl JJOJDKHBI TEPCOHATN3UPOBATH  JI0-
HNOJHUTEJNbHYIO (papMakoTepanuio B 3aBUCHMOCTH
or ¢denoruna [OPB, B ormume oT sMIUPHIECKOTO
HCIIOJIb30BAHKS 9THX JIEKapCTBEHHbIX cpeacTB. K mo-
MOTHUTETbHBIM cpefcTBaM JiedeHus [OPDB ornocar
aJIbTUHATBI 1T OOJIETYEHUsT CUMIITOMOB, 330(aro-
IPOTEKTOPBI [IJISI YCKOPEHUST SIMUTETU3ANUN IPO3UN
U 3alIUTHl CAM3UCTOHN, 6J0KaTOpbl H2-THCcTaMUHOBBIX
PEIENITOPOB JIJIsT KYIMUPOBAaHUS HOYHOM CUMIITOMATH-
KM, TPOKMHETUKU HPU 3aMeJIEHMH MOTOPHO-3BaKya-
TOPHOU (DYHKIIUU KETyIKa, MPEnapaThl yPCOAE30KCH-
XOJIEBOH KHCJIOTBI MPH JIyO/leHOracTpoa3odareasbHoM
peduriokce.

Yposenwv yoedumeavnocmu pexomendauuii C
(yposeenv docmoseprnocmu doxazameavcme — 4).

Kommenmapuu: 6  xauwecmee  donosmumesnv-
HOU Mepanuu  MOXHO UCNOIb30BAMb  OJOKAMOPbL
H2-zucmamunosvix peyenmopos, o0HospemeHHOe npu-
menenue xkomopwvix ¢ HIII ne cnuxaem anmucexpe-
mopnowii agpghexm HIIII, a naobopom, cnocobcmseyem
Ayuuemy koumposo 3a pH xeayoxa [97].

Hpuuuna, no xomopou mepanus HIIII moxem
Ovimy Heahpexmusna y nayuenmos ¢ IT'OPD, mo-
JKeMm 3AKI0UAMbCS 8 HAAUYUU Y NAUUEHMA He KUC-
71020, A CAAOOKUCA020 UNU CAAOOUENOUH020 pegh-
JHOKCA, KOMOPLIL MOXem Ovimb OudzHOCMUPOSAH
npu npogedenuu cymounoi pH-umnedancomempuu.
Tacmpoasoghazeanvuviii  pehiriokmam umeem npe-
UMywecmeenno Kucavii xapaxmep y 50 % 6o0.av-
nowx I'OPDB, xucaviti ¢ KeauHviM KOMNOHEHMOM —
Yy 39,7 %, u 10,3 % nauuenmos umeiom xeiunvlil
peguokc [1]. B maxom cayuae x mepanuu HIITT
caedyem 000a6AAMb 6 PASNUUHBIX KOMOUHAUUAX
caedyouue npenapamvl: aumayudsl, 330¢hazonpo-
mexmopvi,  NPOKUHEMUKU,  YPCOOL30KCUXONEBYIO
Kucaomy, pebamunud [1].

Pebamunud ob6.radaem ocobvim MEXAHUIMOM 3AULU-
molL CAUSUCTOU 000A0UKU NUULEB00d, NOJIOKUMETLHO
BAUSASL HA INUMEAUATOHYIO NPOHUUACMOCNb, OCHOG-
HYI0 NPUYUNHY HADYUWEHUS 3AUUMHBLY MEXAHUIMOE
causucmoti oboaouxu. Pebamunud cmumyaupyem
cunmes 6eaxos naomuvix xowmaxmoe (Kaayoumn-3,
kaayoun-4) [1, 6, 95, 98]. S.M. Yoon et al. npode-
MOHCIPUPOBATU 6 C6oell pabome, umo npu Mopgho-
JA0ZUHECKOM UCCAe08aNUU OGUONMAOE CUSUCTIOU
obos0uKku nuuwecoda navuenmos ¢ HIPB, noayuas-
wux pebamunud 6 meuenue 8 Hedev, ONPeOENANACH
60see GULIPANXEHHAS NOJOKUMEAbHAS OUHAMUKA —
SHAYUMENLHOE YMEHbULEHUE KOAUUeCMEd AUMPO-
YUMOB U PAIMEPOS MEKKICMOUHBLY NPOCMPAHCIMS
6 INUMEAUU NUUWEB00d — NO CPAGHEHUIO C ZPYNNOL
naaue6o (p = 0,026 u p = 0,024 coomeemcmeenio)
[100, 101]. B dpyzom uccaedosanuu 66110 npodemon-
CMPUPOBANO, UMO PedAMUNUO CHUXAEM IKCIPECCUIO

MPHK UJI-8, mem camvim npedomepauias peyuous
cumnmomos I'OPB [101, 102].

+ KomOunnpoBanHas tepanus pe6aMUIuIoM ¢ UH-
ruGuTOpaMu MPOTOHHOI mOMMbI TOBbIMAaeT 3¢ dek-
THBHOCTb KynupoBaHusi cumnromoB I'OPB, a takixke
COKpalIaeT 4acTOTY pelu/IUBOB.

Ypoeenwv yé6edumenvrnocmu pexomendavuii C
(yposens docmoseprnocmu doxkazameabcms — 5).

Kommenmapuu: deiicmeue pebamunuda na causu-
cmy10 060104KY NUULEE00d NPu peprioKc-330¢hazume
npodosxxaem usyuamocs. B uccaedosanuu ¢ yuacmu-
em 501 nauyuenma ¢ meuenue 4-nedeavrnozo Kypca Jie-
YeHUST KOMOUHUPOBAHHAS MEPANUS I30MENPA30JI0M
u pebamunudon 6viia 6oaee Aphexmuenoi 8 ymeno-
WeHUU CUMNIMOMO8 pepaioKc-330¢hazuma, uem MOHO-
mepanus as3omenpazonom [104]. S.M. Yoon et al.
6 x00e ceoetl pabomol MAKKe NOKAIAIU, MO YMEHb-
wenue 8bIPaAKEeHHOCMU CUMNMOMO8 Ha 50 % u 6oaee
OvL10 3apezucmpuposano y 74,1 % nauuenmos, npu-
HUMAGUUX LAHCONPAZOL 6 COUeMAHUU C Pebamuni-
dom, uy 51,7 % nayuenmos 6 zpynne 1anconpasoia
u naaye6o, p = 0,020 [101]. ¥ 6orvubix ¢ 3po3ugHbim
azogpazumom cmenenu A u B no Jloc-Andxeneccxoti
Kaaccugpuxayuu na gone monomepanuu UIIII ¢ me-
uenue 12 mecaues nocie saeepuenus Kypca aeenus
6 52,4 % cayuaee ommeudics peyuous CUMnMOMOS,
6 omauuue om navuenmos, noayuaswux HIIII ¢ co-
uemanuu ¢ pebamMunudoM, y KOMopuix Peuuous 603-
Huxan auws 6 20 % cayuaes, p < 0,05 [101].

IIpoxuneTnkn

- IIpumenenune npoxnHeTnkoB 1pu Jedenun ['DOPb
00yCJIOBIIEHO MX CIOCOOHOCTHIO BOCCTAHABINBATH (hu-
3MOJIOTHYECKOE COCTOSTHME IIHMIIEBOJA, OIOCPEIOBaH-
HO 4Yepe3 HOPMAaIM3allli0 MOTOPHUKHU SKEIyIKa YIyd-
mast THIIEBOJHBIN KINPEHC U YMEHbIIAas KOJMYeCTBO
[TPHIIC. Haubosbimmit a¢dpekT MPOKUHETHKN OKa3bI-
BaioT npu coderanuu I'OPB n dynxkunonaspnoit nuc-
HeTICHN.

Yposeenwv yoedumenvnocmu pexomendauuii A
(ypoeenv docmoseprnocmu doxkazameavcme — 1).

Kommenmapuu: odannvie o npumenenuu npo-
Kunemuxoe npu aewenuu IOPBb  oezpanuuenvL.
Memoxaonpamud onocpedosanno nosviwaem das.ie-
HUe 8 HUKHeM NUWe8o0HOM chunkmepe, ycurugaem
nepucmaremuKy nuweeoda u yckopsem onopox-
Henue xeayoxa [3]. YV nawuenmos ¢ pegppaxmep-
nou I'OPE dobasaenue x mepanuu npoKuHemuros
Heueaecoobpasno [35]. TOPBE uacmo couemaemcs
¢ pyHKUUOHAILHOU OuCnencuel, 4mo cesa3amo ¢ Ha-
pywenuem axkomooayuu Gynoaisnozo omoeaa xe-
Ayoxa u yeeauuenuem uacmomoi 3nusodos [IPHIIC
[104]. B pannem memaananuze 6v.10 npodemoHcmpu-
posano, umo xombunuposannas mepanus I'SOPD
npokunemuxamu u HII11 yrywwaem xawecmeo Ku3-
HU nauyuenmos u ymewvwaem cumnmomvr I'OPD.
B x0de memaanaiuza 66110 NOKA3AHO, UMO COUemd-
Hue npoxunemuxos ¢ HUIIII ¢ aewenuu I'OPB npu-
600um Kk 00CMOBEPHOMY YMEHLUEHUIO KOAUUECTNEA
T'OP no cpasnenuio ¢ monomepanuen HIIIT (95%
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AU: —5,96:—1,78), p = 0,0003) [105]. Hedasrnuii
memaanarus L. Xi et al. (2021 2.), o6obuuewuil
pesyavmamot 14 uccaedosanuii (1437 navuenmos),
npodemoncmpuposa, umo 0obasienue NPOKUHem-
xa xk HIIIT cnocobcmeyem Gojee vipaxennomy pe-
Zpeccy CUMNMOMAMUKYU 3A001e6aAHUSL 6 CPAGHEHUU
¢ monomepanueu HIIIT (OII — 1,185, 95% /H:
1,042—1,348; p = 0,010) [106]. Dppexmusnocmo
npoxunemuxog 6 aeuenuu I'OPE obycrosnena ux
cnocobnocmovio eausmo Ha namozenes T'IPB: onoc-
PeOBAHHO NOBLIULATND MOHYC HUXKHEZO NUULE800H020
chunkmepa, ycxopsamo ssaxyauuio us xeayoxa [107].
Ycexopenue onopoxnenus xeayoxa nod deicmeuem
NPOKUHEMUKOE8 6edem K YMeHbUEHUIO 6030elcmeus
Ha nuwesod namosiozuyeckozo I'OP y nauuenmos
¢ peghaokc-asoppazumom. Memaanarus, 6xa0UAG-
wuld 16 pandoMusuUposanHulx  KOHMPOIUPYEMBIX
uccaedosanutl, NOCEAUEHHLIX 000ABICHUID NPOKU-
Hemukos Kk mepanuu I'OPB, c¢ nonyrayuet 1446
nayuenmos, NoKa3al 3HAUUMOe YMeHbUleHUue CUMN-
momos I'9OPbB no cpasnenuio ¢ monomepanued HITI1
(OIII paspewenus cumnmomos pepuoxca — 1,22;
95% JH: 1,11—1,35; p < 0,0001); Ipu smom xau-
nuyeckoe meyenue I'OPB yayuwanocv kax das na-
yuenmos ¢ nepedppaxmepnou gpopmou (OII — 1,18,
95% AH: 1,07—1,30), max u ¢ pegppaxmepnoi
popmou (OIIl — 1,47, 95% AH: 1,15—1,88).
Appexmusnocmo xombunayuu HIIIT u npoxume-
MUKOG He 3A6UCUM OM IMHUYECKUX 0COOEeHHOCENU
U Habodaemcs Kax y <3anadmot>, max u y <60c-
mounots nonyasyut. Ommeyeno, UMO CMOUKUL
KAuHUReCcKUl appexm nabmodaemes npu daumens-
nocmu mepanuu ne menee 4 nedeav (OII — 1,26,
95% JAH: 1,10—1,43) [108]. Cozracno pexomen-
dauusm SHnonckozo obuecmea 2acmpoIHmepoLo-
206 no duaznocmuxe u aevenuio F'OPE dobasnenue
NPOKUHEMUKOE K MEPAnUU Ueaecoo0pasHo npu He-
appexmuenocmu monomepanuu MIII [72]. Hoewuii
npoxunemuueckui npenapam axomuamud 100 me
3 pasa 6 denv s6J5emMCcs NEPCNEKMUBHIM NPENapa-
mom 0ast mepanuu cumnmomos duchencuu, I'OPB
u HOPB. Axomuamud 3uauumenvbHo CHUXATL NO-
Ka3amenu 4acmomvl pezypeumauuil, 6oau U Kxe-
HUsL 8 3NUACMPATLHOU 00AACMU 6 UCCAe008aAHUU
Yy nayuenmoe c pegppaxmepnou x HIIII HOIPB.
Axomuamud ymenvwaem obuee UUCIO AGACHUU
kucnozo pegpawkca [109]. Ha ¢one npumenenus
akomuamuda ymenvulaemcs cmenenv Heahpexmus-
HOCTU NePUCMATLIMUKY NUWe800d npu HeboIbuol
(2—5 cm) Oaune paspwiéa cokpawenus ezo cmen-
ku  (¢ppazmenmuposannocmv — nepucmaroMurL).
Bausnue axomuamuda na @pazmenmuposannocmo
NepUCMAIbMUKY  NPOKCUMATILHO20 Omodend nuuie-
60da npedomepauiaem pacnpocmpanenue peqhaiox-
ca Ha npoxcumanvHuli omden nuwesoda [110].
Kombunuposannas mepanus akomuamudom u UITTT
CHUXAem BblPAXKEHHOCb KAUHUUECKUX CUMNINOMOS
IroaPb [111—113].

Cpeay rpyIibl IPOKWHETHKOB [IJIsT JICYEHHs] T1a-
nmueHToB ¢ 'OPB mpemapar uronpuaa rugpoxsiopus

BBIJIEJISIET OTCYTCTBUE OTPAHWYEHNUIT TI0 ATUTETbHOCTH
MpUMEHEHUS, a TakKe OJaronpusaATHbIN npoduib 6e3-
OTIACHOCTH.

Yposenv yoedumeavnocmu pexomendauuii C
(ypoeenv docmoseprocmu doxazamesbcme — 5).

Kommenmapuu: Ilpoxunemuueckuti npenapam
umonpuoa eudpoxaopud 50 mz 3 pasa e denv om-
HOCUMCSL K CPeOCmEam namozeHemuyeckozo J1euenus
I'BPB, nockoavky Hopmarusyem 06uzamesvHy0
PynKyuo eepxHuUx 0moenoe NUWESAPUMENLHOZO
mpaxma, ymeHvudem KOAUUECNBO NPEXOOSUUX
paccaabaenuii. HuxHezo NuwEee00H0z0 Chunkmepa
[114—117]. IIpu ucnorv3osanuu umonpuda é cocma-
6e Kombunuposannou mepanuu ¢ UIII npu T'OPB
o6HapyKeHo, UMmo oH 00CMOBEPHO Ycuiusdem co-
kpamumenvuyro axmuenocme HIIC u momopuxy
KeAYoKd, yckopsem XKeayoounyr 3I8aKyauuio, 6oc-
cmanasausdaem — 2dcmpooyodeHaivHyio  KoopouHa-
uuro [118, 119] u oxasvieaem docmosepnoe gausiHue
Ha Kynuposanue usxoeu [120]. Hmonpud ¢ xom-
Ounayuu ¢ pabenpasonom 00KAIAHHO Yaydudem
KAUHUYEeCKoe meuenue XpoHUuUeckozo Kawas, 00Yy-
croenennozo I'OPE [121]. [Jaumenvrocms mepanuu
umonpuda 2udpoxiopudom O0JKHA COCMABISAMDG
He menee 8-mu nedev

J30¢aronpoTeKTOpsHI

+ 930QaronpoTekTopbl  — 3TO HOBas TPYII-
ma IpernaparoB Ha OCHOBE TI'MAJYPOHOBOI KUCJIOTBI
U XOHJPOWTHHA cyabdaTa B OHOaAre3WBHOH dopMe.
Kom6unaust ruasmypoHoBOil KUCJIOTBI U XOHAPOUTHHA
cysbdara 06ecieunBaeT 3alUTy CJAU3UCTOH 060I0UKN
MUIIEBO/A.

Ypoeensv yéedumenvrnocmu pexomendavuii A
(yposenv docmoseprnocmu doxkazameavcms — 1).

Kommenmapuu: zuanyponosas wucioma eausi-
em Ha 00HOBJEHUE KJIEMOK INUMENU CAUIUCTOU
0607104KU U CROCOOCMBYEM  3AXKUBACHUIO 3PO3UL.
Xoudpoumuna cyavham — 3mo 2AUKOIAMUHOZIU-
Kaw, KOmopwvill oKasvieaem 3a;xueasiouee delicmeue
HA CAUBUCIYIO NUWEE00d U Keayoxa, a Ouodadze-
3uenas (opmyaa npenapama cnocoocmeyem -
hexmuenou 3augume cAUIUCTOU 06010UKU, 0OPA3YS
bapvep mexdy causucmoi u namosozuueckum I'OP.
Baxuensirowutl 5136l U 3po3uu Appexm 33o¢hazo-
npOMeKMopos 00YCA06.1eH COBMECTNHIM delicmauem
deyx coedunenuti [122]. Onybaukosannviil HedagHno
cucmemamuueckul 0030p U MEMAAnaIu3 mpex uc-
caedosanuti, sxaouaswux 181 nayuenma c 3po3us-
HbLM 330¢hazumom, NOKA3AL, WMo KOMOUHUPOBAHNAS
mepanus HIIIl u 33ogazonpomexmopamu 3navu-
meavno Apgexmusnee, uwem monomepanus HIIIT
8 OMHOWEHUU NOJHOU INUMENUIAUUY IPO3UU nuule-
600a 6 meuenue 28 oner mepanuu (OII — 1,267,
95% AH: 1,082—1,483; p = 0,003) [123].

AJNBrUHATBI U aHTAIUIbI

« B nedennu pedumokc-a3odarnta OCHOBHOI TPyI-
moii mpemnaparos spisiores WIIIL. Opnako pesysib-
TaTbl TPOBEIEHHBIX WUCCAEIOBAHUI JIEMOHCTPUPYIOT,
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YTO aJbTUHATHI U aHTAuAbI 3((EKTUBHBI B KyNHPOBa-
Hun cumnrtomMoB 'OPB. AHTarmapr u aqbruHaThl MOTYT
ObITb MCIIOJIH30BAHBI KAK B KauecTBe MOHOTEPAIN W3-
JKOTH, HE CONMPOBOKIAIONIENCS Pa3BUTHEM 3PO3UBHOTO
a3odarura, Tak U B KoMIuieKcHol Tepanuu [IPDB.

Yposenv yoedumenvnocmu pexomendauuii A
(yposeenv docmoeseprnocmu doxkazameavcme — 1).

Kommenmapuu:  anveunamol  ucnoav3yiomcs
8 Jleuenuu peqhaiokc-330¢hazuma Ha nPoOmsKeHuu no-
crednux 30 nem. Anveunamol co30arom 3auiUMHbLI
bapvep Ha noGePAHOCU KeAYIOUH020 COOEePIKUMOZO,
mem CamviM YMEeHbUlAsk KOAUYEeCME0 2dcmpoldsoghaze-
anrvHulx U dyodenozacmpoazopazearvvix peghaiox-
cog [1, 124]. Baazodaps smoti cnocobnocmu obpa-
308b16aMb OaAPLEP ANLZUHAMHBIE AHMAUUOLL HAWLIU
npumenenue ¢ 60pvbe ¢ NOCMNPAHOUAILHOU U3KO-
2ou u pezypeumayued. [na nauuenmoe ¢ udacmuy-
nown omeemom na HITIT dobasnenue aiveunammolx
anmauyudos cayxum noaesnvin donoanenuem [125].
Memaananu3, exaouaswuli 14 uccaedosanuii (2095
nayuenmos), NPOOeMOHCMPUPOBAL, UMO MEPANUs
anrveunamamu ymenvuwaia cumnmomvt F'9PE docmo-
BEPHO JyuUle NO CPABHEHUIO C NAAYEOO U AHMAUUIA-
mu (OII — 4,42; 95% JH: 2,45—7,97; p = 0,001)
[124]. Anmauudv u arveunamol ciredyem npuHu-
MamMob 8 3A6UCUMOCIU OM  BUIPAKEHHOCIMU CUMN-
MOMOE 00bLUIO NOCIe edbl U HA HOUL 00 CIMOUKO0Z0
KYNUPOBAHUS CUMNMOMO8, 3AMEM 8 PeKUME <NO
mpebosanuios [1].

KaJmii KOHKypeHTHbIE 0JI0KATOPBI
NPOTOHHON NOMIIBI

- Kamnit KoHKypeHTHBIE OJOKATOPHI MPOTOHHOM
MOMIIBI SIBJISTIOTCS TIEPCIEKTUBHBIMI aHTHCEKPETOPHBI-
MM CpEe/ICTBaMH, KOTOpbIe GJIOKHPYIOT CEKPEIHIO CO-
JISTHOH KHCJIOTBI M PAcCMaTPUBAIOTCS KaK Mpenaparhl
JUISL JIedeHNsl KUCJIOTO3aBUCUMBIX 3a0o0sieBaHuil opra-
HOB KeJIyJJOYHO-KHIIIEYHOTO TPaKTa B GyIyIIeM.

Ypoeenwv yb6edumeavnocmu pexomendauuii C
(ypoeenv docmoeeprnocmu doxkasamenvcme — 4).

Kommenmapuu: HIII aersiomcsa npenapamamu
nepeou aunuu npu aevenuu F'9PB. B memaborusme
HIIII eaxnyro poav uzpaem yumoxpon P450 2C19
(CYP2C19), xomopuiti onpedensiem pasuyio cKo-
pocmy memaboruzma HIIII, 6 uwacmuocmu, y pas-
Holx  amuuueckux epynn. Kaauid xonwxypenmmvie
6.10kamopvr npomonnoti nomnvr (e 3apezucmpupo-
sanvl. 6 P®D) paspabomanvl s darvheiuiezo co-
6EPULEHCNBOBAHUS KUCTOMOCYNPECCUBHOU Mepanul.
Hccenedosanus pusuxo-xumuueckux ceoticms 3mot
2pYnnvL NPenapamos NoKaA3aiU, 4mo Kaautl KOHKY-
penmuvle OI0KAMOPLL NPOMOHHOU NOMNGL 00.1a0a-
10M BLICOKOU PACMBOPUMOCBIO U CIMAOUILHOCINLIO
6 wupoxom duanasone pH 6 xucaot cpede xeayo-
Ka. Hccnedosanus maxike npooeMOHCMPUPOBATU,
4mo Kaauu KouKypenmiuvie 610KAMOPbL NPOMOHHOU
NOMNbL HAKANAUBAIOMCS U COXPAHAIOM CE0€ AHMU-
cexpemopnoe deticmeue 6o.ee 24 uacos [126].

Coznacno  co8pemeHHbIM — ANOHCKUM — PEKOMEH-
davusm nauyuenmam ¢ I'OPB wuasnwauarom xaaui

KOHKYpermmbie O.10kamopvl ¢ 003e 20 Mz 6 cymxu 6 me-
uenue 4 Hedenw. B cayuae nosoKumessHou OUHAMUKU
pexomendoean nepexod Ha noddepKusaiouyio 0o3upos-
Ky, npu omcymemeuu sghpexma uepes 4 nedenu 1eobx0-
Oumo npodoiKkums mepanuto 0o 8 nedenw [71].

B cucmemamuueckom o0b63ope u memaandanuse,
onybauxosannom ¢ 2021 2., 6v10 npodemoncmpu-
POBANO, UMO KAAUU KOHKYPEHMHbIU OJ0KAMOP NPO-
MOHHOU NOMNBL BOHONPA3AH MaKKe Iphdexmueen
6 mepanuu I'9PDB, xax u HIIII. Anarus 56 uccie-
dosanuti noxasain, 4mo 3pgexmusHocmv U uacmo-
Ma HeKeaamenvHvly S6AeHUU Y NAUUEHINO0E, NPU-
Humaswux eononpasan u HUIII, cocmasnrsem 1,06
(0,99—1,13) u 1,08 (0,96—1,22), coomeemcmeeno
[127]. B nacmoswee epems npoxodum 60avuioe Ko-
AUYECNBO KAUHUYECKUX UCCAe008aAHUL dphexmus-
HOCIU KAAUU KOHKYPEHMHbIX OJIOKAMOPOs & mepd-
nuu I'9PPB.

Beaenne 6epeMennnbix namuentok ¢ FT'OPB

- Benlenne 6epeMeHHBIX C KajJo6aMu Ha U3KOTY SIB-
JIsieTCsT JIOBOJIBHO CJIOKHOUW 3ajaveil. B mepByio oue-
pelab Heo6XOIMMO JaTh PEKOMEHAINH 110 N3MEHEHHIO
o6pa3za xu3Hu. K jlekapcTBeHHBIM CPe/ICTBAM, TIpUMe-
HSIEMBIM y TIAI[MEHTOK Ha BCEX CPOKaxX 6epeMeHHOCTH,
OTHOCSIT aJIbTUHATBI.

Ypoeensv yb6edumeavnocmu pexomendauuii A
(ypoesenv docmogeprocmu doxazameabcmeé — 1).

Kommenmapuu:  pacnpocmpanennocms — cumn-
momoe I'OPB npu OGepemennocmu ouenv 6vicOKA
u cocmasasem do 80 % 6 mpemvem mpumecmpe.
Anveunamol 564310Mcsi 6€30NACHLIMU NPENAPAMAMU
6 Kauecmee mepanuu uzxozu y depemennvix [128].

3.2 Xupypruueckoe jedyeHue

+ Xupypruueckoe JedeHre TOKA3aHO IPH OCJIO0XK-
HeHHOM TeueHun ['OPB (11oBTOpHbBIE KpPOBOTEYEHHS,
HMeNTUYecKue CTPUKTYPbI NHIeBoja, pasButue 1B
¢ JUCILTIa3veil SMUTENNsT BBICOKOH CTENeHH, dYacThble
acmupalOHHble THEBMOHUM). B HEKOTOPBIX CJyda-
SIX, KOT/Ja TIAIMEHT MO TeM W HWHBIM OGBEKTUBHBIM
Wi CyObeKTUBHBIM NPUYMHAM HE MOJKET IOJydaTh
KOHCEPBATUBHYIO TEPANUIO, CJIEAYET TaKKe PaccMo-
TPETh BOIPOC O XUPYPrHYECKOM JI€UEHUH U HPU He-
OCJIO’KHEHHOM TeueHun [1].

Ypoeensv y6edumeavnocmu pexomendauuii C
(ypoesenv docmosepnocmu doxazameabcme — 4).

Kommenmapuu:  aanapockonuuecxkas — pyndo-
NAUKAUUS — 4ACTNO  UCNOALIYEMC Y NAUUESHTNOE
6e3 oxupenus. Tun pyndoniuxayuu moxem Ovimy
UHOUBUOYALHYLI, € NPosedeHUeM YACMUYHOU DyH-
0onAUKaUUY Y NAYUEHMOE C ZUNOMOMOPUKOL nuuje-
6004 UNU CHUNKEHHBIM NEPUCMATLINUYECKUM pe3ep-
60M NO OAHHLIM MAHOMEMPUU NUWEE00d BbICOKOZ0
paspeuwenus npu nodo3peHun HA PUck 603HUKHOGE-
HUsi nocaeonepayuonuol oucghazuu. Hccredosanus
nokasvieaom Kynuposamue cumnmomos IIPDB,
coxpaunsoweecs:  OAUMENbHO  HA — NPOMSIKEHUU
5—10 nem nabuodenui [41, 129].
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Xupypeuueckoe newenue I'OPE 6Goxee 3gpghex-
mueno y mex nayuenmos ¢ I'OPB, y xomopvix
HIIIT sgpgpexmuenvr [130, 131]. Ilpu wnesgpgpex-
muenocmu HIIII u 6Henuue600HbLX NPOAGACHUSX
I'OPB xupypeuuecxoe neuenue marxxe menee ¢h-
Gexmusno [1].

Paccmampusamv 6onpoc 06 onepamuenom Je-
UCHUU HYKHO COBMECMHO C ONBIMHLIM XUPYDZOM,
nocje BuINOJIHEHUS MEPORPUSMUL 1O HOPMAIU-
sauyuu obpasza xuznu, npogedenus cymounou pH-
umnedancomempuu 04 00KaA3aMenbCmMed HAAUYUS
NAMOJI0ZUUECKO20  2ACMPOIZ0PazeanrvHozo  peparok-
ca, a makxe MAHOMEMPUU NUUEB00d BbICOKOZO0
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Diagnosis and Treatment of Gastroesophageal
Reflux Disease (Clinical Guidelines

of the Russian Gastroenterological Association,
Russian Scientific Medical Society of Internal
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Aim. These recommendations are developed for practitioners in order to familiarize them with modern diagnostic
methods, management features and pharmacotherapy of patients with gastroesophageal reflux disease (GERD).

General provisions. GERD is the most common reason for patients to visit clinics. There are esophageal and ex-
traesophageal manifestations of GERD. Patients' complaints of heartburn and regurgitation remain the most sensi-
tive and specific clinical manifestations of GERD. The diagnosis of GERD is established on the basis of anamnestic
data, instrumental examination (detection of reflux esophagitis during upper gastrointestinal endoscopy, detection
of pathological gastroesophageal reflux with 24-hour pH-metry or/and 24-hour pH-impedance monitoring). Patients
with suspected GERD and the absence of erosive and ulcerative changes in the mucous membrane of the esopha-
gus or the presence of erosive esophagitis of Grade A according to Los Angeles Classification of Gastroesophage-
al Reflux Disease are recommended to conduct 24-hour pH-metry on PPI off to exclude or confirm the diagnosis
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of GERD. Patients with extraesophageal manifestations of GERD without classic symptoms (heartburn, regurgita-
tion) are recommended to undergo 24-hour pH-impedance monitoring with discontinuation of proton pump inhibitor
therapy. When deciding on surgical treatment, all patients need to perform high-resolution esophageal manometry
and 24-hour pH-impedance monitoring. Complications of GERD include bleeding, strictures, Barrett’s esophagus
and esophageal adenocarcinoma. The main groups of medications used in the treatment of GERD are proton pump
inhibitors (PPIs), potassium-competitive acid blockers (P-CABs), alginates, antacids, and prokinetics. PPIs are the
drugs of choice in the treatment of both symptoms of gastroesophageal reflux disease and existing erosive esop-
hagitis. Combination therapy Rebamipide with PPIs increases the effectiveness of relief of GERD symptoms, as well
as reduces the frequency of relapses.

Conclusion. These clinical recommendations will improve the quality of medical care for patients with GERD.
Keywords: gastroesophageal reflux disease, gastroesophageal reflux, extraesophageal manifestations, Barrett’s
esophagus, high-resolution esophageal manometry, 24-hour pH-impedance monitoring
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benepaumm, KpacHonap, Poccuiickas denepauns
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13 PrB0Y BO «HoBOCMbBUPCKUNI roCYAapCTBEHHbIN MEANLIMHCKUI YHUBEPCUTET» MUHMCTEPCTBA 34paBooXpaHeHuss Poccuiickoii
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15 KazaHckasi rocyaapCcTBeHHas MeauLmHckas akanemus — gpunvan @rboy A0 «Poccurickas MeanumuHcKkasl akaaemms
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Llenb. HacTosilume pekomeHpaumm pa3paboTaHbl 415 NPakTUKYOLWMX Bpadyer C Lenblo X 03HaKOMJIEHNS C COBpe-
MEHHbIMW MeToAaMM ANarHoCTUKM, OCOBEHHOCTAMI BeAeHNs 1 dapmMakoTepanim NaunmeHToB ¢ ractpoasodare-
anbHOI pedniokcHoM 6one3Hbto (MOPB).

OcHoBHble nonoxeHuda. MNOPE aBnseTcsa Hanbonee YacTol NPUYMHON NOCELLEHUS MaLMeHTaMN NOANKIVHKK. Bbl-
0EensiioT NULLEBOAHbIE N BHENULWEBOOHbIE nposBneHnsa MIPB. XKanobbl nauMeHTOB Ha U3XOry U peryprutauuio
oCTaloTCs Hanbosnee YyBCTBUTENbHBIMU U CNEUNdUYHBIMU KIMHMYeCKMMU nposiBneHuamn MAPB. OnarHos MOPB
yCTaHaB/IMBaAETCsl Ha OCHOBAHMN aHaMHECTUYECKUX AaHHbIX, MIHCTPYMEHTaNbHOro o6cnenoBaHus (0bHapyxeHmne
pednokc-a3o0darnta npyu SHAO0CKONMMYECKOM UCCNeAoBaHMM NULLEBOAA, BbISIBJIEHWE MaTONOrM4eckoro ractpoa-
3o0¢areanbHoro pedrntokca npu pH-metpumn n/mnn pH-nmnepgaHcomeTpun). MNaumeHtam ¢ nogo3peHnem Ha FNOPB
1 OTCYTCTBMEM 3PO3MBHO-A3BEHHbLIX U3BMEHEHWNIA CIN3NCTOMN 0060/104KM MULLIEBOAA WU HAJIMYMEM SPO3MBHOIO 330-
darnta cteneHun A no Jloc-AHAXenNecckon knaccuounkaumm no gaHHbIM 330¢haroractTponyoneHOCKONMN PEKOMEH-
[0BaHO NpoBefeHne cytouyHo pH-meTpun Ha GoHe OTMEHbI MHIMOUTOPOB MPOTOHHOW MOMMbI AJIS UCKIOYEHUS
WM NOATBEPXAEHUA amarHo3a M9PB. MaumeHTamMm ¢ BHENULLEBOOHBIMU NposBneHnamn FOPEB 6e3 knaccuyeckux
CMMNTOMOB (M3XO0ra, peryprutaums) pekoMeHaoBaHO NpoBeAeHME CYTOYHOM pH-MMnegaHcCoOMeTpun ¢ OTMEHOM
Tepannun MHrIMGMUTOPamMn NPOTOHHON NoMMbl. MNpK peLleHnn BoNpoca 0 XMPYPrMieckoM ieYeHnn BCEM nauyeHTam
HeobxoauMo NpoBedeHNe MaHOMEeTpUM MULLEBOAA BbICOKOrO paspeLleHns U cyTo4yHoM pH-mmnemaHcomeTpum.
K ocnoxHeHnam MNOPB 0THOCAT KpOBOTEYEHUS, CTPUKTYpPLI, N1LLeBoa bappeTta n ageHokapumHomy nuwesopa. Oc-
HOBHbIMW FpynnamMy npenapaTos, NCMNOJIb3YeMbIX B ieyeHnn MNOPB, aBnsitoTcs MHIMOUTOPbLI MPOTOHHOW NOMIMbI, Ka-
JINN-KOHKYPEHTHbIE 6/10KaTOPbI MPOTOHHOW MOMIbI, aNbriMHaThl, aHTaUMAbl, MPOKUHETUKN. MHIMOGUTOPLI MPOTOHHOWA
NMoMMbl ABASOTCSA NpenapaTtaMim Bbibopa npu IeYeHNN 1 CUMITOMOB racTpoasodareanbHom pedoKCHOM 6onesHu,
1 MMeloLLEerocs 9po3mBHoro a3odparnta. KombmHnpoBaHHas Tepanus pedbaMmmnnaom ¢ MHFIMGMTopamMm NPOTOHHOM
NMoMnMbl NoBbiaeT 9O@PEKTUBHOCTb KynpoBaHus cumntoMmoB MAPB, a Takke cokpallaeT 4acToTy peumanBoB.
3akno4yeHue. HacTosume KIMHMYeCcKne pekoMeHaaunmy No3BONAT YAyHLWNTb KA4eCTBO OKa3aHUst MeONLIMHCKOMN
nomoLwm naumnenTam c MNPB6.

KnioueBble cnoBa: ractpoasodareanbHas pedniokcHas 605e3Hb, racTpold3odareasnbHbli pPedokc, BHe-
nUWEeBOAHbIE MNpPOsiBNeHNs, nuweBon bappeta, MaHOMETpMs NULLEBOAA BbLICOKONO pas3peLleHusi, CyTOo4Has
pH-nmnepaHcomeTpust

KOH®NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana uutupoBaHusa: VeawkuH B.T., TpyxmaHoB A.C., Maes W.B., OpankuHa O.M., JluezaH M.A., MapTbiHoB A.U., JlanuHa T.J1.,
MapackesoBa A.B., AHgpeeB [1.H., Anekceea O.[1., AnekceeHko C.A., BapaHoBckuii A.1O., 3anpatbsHu, O.B., 3onbHukosa O.10.,
[poHoea 0O.B6., Knaputckasa WN.J1., KopoyaHckas H.B., Kydepssebiii H0.A., Mammaes C.H., Ocunenko M.®., Muporoe C.C., Mony-
akToBa E.A., PymsHuesa [.E., CandytamHos PI., CtopoHoBa O.A., YcneHckuii 1O.11., XnbiHoB U.B., LlykaHos B.B., LLenTtynuH A.A.
[narHocTuka 1 nevyeHme ractpoasodareanbHol pedniokcHon 6onesHn (PekomeHpgaunm PoCCUnckom racTpoOsHTEPOSIOrMYecKom
accoupmauuu, Poccuiickoro Hay4Horo MeguumuHckoro obLiectsa TepaneBToB, Poccuiickoro obuecTsa NnpodunakTnkm HeuHbek-
LMOHHbIX 3a60neBaHnii, Hay4HoOro coobLuecTsa no n3y4eHunio Mukpoburoma yenoseka). Poccuinckinia xypHan racTpoaHTeponiorum,
renaTosioruu, kononpoktonorun. 2024;34(5):111-135. https://doi.org/10.22416/1382-4376-2024-34-5-111-135

1. Brief information on the disease
or condition (group of diseases or
conditions)

caused by the reflux either stomach or mixed,
including duodenal contents. Clinical symptoms
are formed as a result of the pathological effect
of gastroesophageal reflux on the mucous mem-
brane of the esophagus, that lead to inflammato-
ry, dystrophic, erosive-ulcerative and metaplas-
tic changes of the esophagus.

1.1. Definition of a disease or condition
(group of diseases or conditions)
Gastroesophageal reflux disease (GERD) is

a chronic esophageal disorder characterized by
a primary impairment of disorders in motor-eva-
cuation function of the digestive tract, disorders
of the function of the esophagogastric junction
and the presence of pathological gastroesoph-
ageal reflux. Esophageal inflammation can be

One of the most serious complications of
GERD is multilayered squamous epithelium
transitions into intestinal metaplasia (Barrett’s
esophagus). Barrett’s esophagus (BE) is at high
risk of progress to esophageal adenocarcinoma
(EAC).
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1.2. Etiology and pathogenesis of a disease

or condition (group of diseases or conditions)

The pathogenesis of GERD is based on dysfunc-
tion of the esophagogastric junction in combination
with impaired esophageal clearance. The integrity of
the esophageal mucosa is determined by the balance
between aggressive factors (frequent and/or
prolonged gastroesophageal reflux (GER))
and the ability of the mucous membrane to
counteract pathological GER [1].

The most common cause of GERD is tran-
sient lower esophageal sphincter relaxations
(TLESRs) and delayed gastric emptying [9].
Abnormal relaxation of the esophagogastric
junction is the reason of transient lower esop-
hageal sphincter (LES) relaxations. Despite
the fact that they are physiological in nature,
an increase in the number of TLESRs in the
postprandial period leads to the appearance of
pathological GER in patients with GERD [10].

A hiatal hernia (HH) is an important patho-
genetic factor in the development of GERD
[1, 3]. The esophagogastric junction forms an
antireflux barrier, represented by the smooth
muscles of the LES and surrounded by the
oblique muscles of the stomach. HH is a proxi-
mal displacement of the esophagogastric junc-
tion, increasing the failure of the antireflux
barrier and the amount of GER. Moreover,
patients with HH have disturbances of esoph-
ageal clearance, increase in the number and
duration of TLERS, more often [11].

Esophageal clearance protects the esopha-
geal mucosa from the pathological effects of
GER. There are volume and chemical esopha-
geal clearance. Volume clearance is the clear-
ing of the mucous membrane from refluxate
during esophageal peristalsis, and chemical
clearance is due to the neutralizing effect of
salivary bicarbonates [12].

Delayed gastric emptying leads to increase
gastric distension and stomach pressure, which
consequent TLESR events, which increase
number of pathological GER [11].

Pathological GER causes the release of
proinflammatory cytokines and chemokines,
which contribute to the development of esop-
hagitis and its clinical manifestations [1, 3]. In
patients with reflux esophagitis, an increase in
the expression of interleukin (IL)-1p, IL-8, and
interferon-y (IFN-y) is observed [4]. Patients
with high levels of IL-8 have a more “vivid”
clinical and endoscopic picture of GERD [5].

An important element in the pathogenesis
of GERD development is the violation of the
mucous-epithelial barrier of the esophagus,
represented by preepithelial, epithelial and

postepithelial levels [6]. Violation of the in-
tegrity of the epithelium of the esophageal mu-
cosa and changes in its barrier function lead to
the effects of GER at the subepithelial level,
which leads to visceral hypersensitivity [6, 8].

In patients with GERD, attention should
also be paid to the nature of the intercellular
spaces in the mucous membrane of the esop-
hageal epithelium. In a study conducted by
N.A. Tobey et al., it was demonstrated that
the size of intercellular spaces in biopsies of
the esophageal mucosa was significantly larger
in patients with complaints of heartburn than
in a group of healthy volunteers [7].

Systematic analysis of development risk
factors of GERD demonstrated that symp-
toms are more common in subjects > 50 years,
smokers, NSAID and/or aspirin use. An anal-
ysis of 30 studies has shown that the preva-
lence of GERD has increased among smokers
compared with non-smokers: OR — 19.6 (95 %
CI: 14.9-24.7) vs. 15.9 (95 % CI: 13.1—19.0).
An analysis of 10 studies has shown that in
NSAID and/or aspirin users prevalence of
GERD symptoms was significantly higher
than in patients who did not take these medi-
cations: OR — 25.5 (95 % CI: 18.4—33.3)
and 19.6 (95 % CI: 14.5—25.1), vs OR — 1.44
(95 % CI: 1.10—1.88) [13].

Another important risk factor for GERD
is obesity. Patients with excess body weight
have high intra-abdominal pressure that leads
to gastric emptying and to a decrease in resting
pressure of the LES, an increase in the num-
ber of TLESRs and frequent pathological GER
[13, 14]. Many studies demonstrate the effect
of obesity on the severity of GERD. A systema-
tic review and meta-analysis of 40 papers has
shown a link between abdominal obesity and
erosive esophagitis, BE and EAC. Patients
with central adiposity had a higher risk of
EE (OR — 1.87; 95 % CI: 1.51-2.31), BE
(OR — 1.98; 95 % CI: 1.52—2.57) and EAC
(OR — 2.51; 95 % CI: 1.54—4.06) compared
with patients with normal body habitus [15].
The latest meta-analysis clearly showed that
the lowest prevalence of GERD was found in
people with a BMI< 18.5 kg/m? (OR — 6.64;
95 % C: 3.40—110.82), whereas the highest
prevalence was recorded in people with BMI
> 30.0 kg/m? (OR — 22.63; 95 % CI: 17.33—
128.41) [16]. Speaking about the lifestyle of
patients with obesity and GERD, it should be
noted that in this group of patients, the deve-
lopment of pathological GER is influenced by
a late dinner (< 3 hours before bedtime) and
eating in a flat position [17].
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1.3. Epidemiology of a disease or condition

(group of diseases or conditions)

GERD is the most common reason for patients
to visit clinics. According to the latest meta-ana-
lysis summarizing the results of 102 studies, the
global pooled prevalence of GERD was 13.98 %
(95 % CI: 12.47—15.56) [16]. GERD symptoms
reduce the quality of life and may require lifestyle
changes, lifelong medication, and surgical inter-
vention [18].

Several major studies have been published in
Russia to analyze the prevalence of GERD [19—
21]. In a major study on the prevalence of heart-
burn (Heartburn prevalence analysis: national epi-
demiologic examination of adult urban population
(ARIADNE)) published in 2008, 15,208 people
were interviewed with a final analysis of the data
of 14,521 respondents. The study was conducted in
such large Russian cities as Yekaterinburg, Tyumen,
Krasnodar, Samara, Perm, Kazan, Moscow, Nizhny
Novgorod, Kemerovo, Novosibirsk, Krasnoyarsk.
The results showed that 2,/3 of the respondents
experienced heartburn constantly, 22.7 % of the
respondents experienced heartburn more than twice
a week [19].

In another study conducted from 2006 to 2007 us-
ing a questionnaire based on the Mayo Clinic ques-
tionnaire, it was found that among 7828 respon-
dents, 47.5 % had ever experienced heartburn. This
study was conducted in 6 cities of Russia — Kazan,
Kemerovo, Krasnoyarsk, Ryazan, Saint Petersburg,
Saransk. According to the results of this study, the
prevalence of GERD among the population was
13.3 % [20].

Most recently, in 2022, the results of a multi-
center study on the prevalence of GERD symptoms
in polyclinic patients in Russia were published.
The study was conducted from 2015 to 2017 in
Moscow, Kazan, Omsk, Novosibirsk, Rostov-on-
Don, Ryazan, Tver and Chelyabinsk. 7216 people
were surveyed, 6132 questionnaires of patients aged
18 to 90 years were analyzed. The prevalence of
GERD among polyclinic patients was 34.2 % [21].

The results of large-scale epidemiological stud-
ies demonstrate an increase in the prevalence of
GERD among the Russian population. As previ-
ously noted, one of the serious complications of
GERD is BE, which in turn is a risk factor for the
development of EAC. According to a recent me-
ta-analysis by L.H. Eusebi et al. (2021), summa-
rizing the results of 44 studies, frequency of histo-
logically confirmed BE in patients with GERD is
7.2 % (95 % CI: 5.4—9.3), whereas pooled preva-
lence for endoscopically suspected BE revealed
12.0 % (95 % CI: 5.5—20.3) [22]. The risk of de-
veloping EAC in patients with BE without dyspla-
sia is 0.2—0.5 % per year, if available low-grade

dysplasia the risk of developing cancer increases
to 0.7 % per year, and for patients with high-
grade dysplasia the risk of neoplastic progression
is 7 % per year [23]. In Russia, the incidence of
esophageal cancer in 2010 was 5.2 per 100,000
population, and in 2020 — 5.4 per 100,000 popu-
lation [24]. The average annual rate of increase in
morbidity was 0.96 %, the increase in morbidity
over 10 years was 10.18 % [25].

1.4. Features of coding a disease or condition

(groups of diseases or conditions) according

to the International Statistical Classification

of Diseases and Related Health Problems

K21 — Gastroesophageal reflux

K21.0 — Gastroesophageal reflux

with esophagitis

K21.9 — Gastroesophageal reflux without

esophagitis

K22.1 — Esophageal ulcer

K22.7 — Barrett’s esophagus

1.5. Classification of a disease or condition

(group of diseases or conditions)

According to the Montreal Classification, there
is GERD with esophageal and extraesophageal
manifestations [26].

Esophageal manifestations of GERD prima-
rily include symptoms such as heartburn and
regurgitation. Patients may also complain of
epigastric pain, sleep disorders [26]. The clini-
cal picture of GERD is nonspecific and it is
necessary to make a differential diagnosis with
diseases such as achalasia of the cardia, eosino-
philic esophagitis, hypersensitivity to reflux,
functional disorders, paraesophageal hernia, as
well as heart and lung diseases [27].

Patients’ complaints of heartburn and regur-
gitation remain the most sensitive (30—76 %)
and specific (62—96 %) clinical manifestations
of GERD [28].

Nocturnal heartburn is the most debilitating
because it causes sleep disorders that can lead to
daytime fatigue, decreased performance of daily
tasks, poor mood and deterioration in the qua-
lity of life of patients with GERD [29—31]. Up
to 75 % of patients with nocturnal heartburn
report its negative impact on sleep quality [30].

Among the main symptoms of GERD, bel-
ching can also be distinguished, which occurs
in 52 % of patients, dysphagia and odynophagia,
detected in 19 % of patients [32].

Non-cardiac chest pain is another symptom
of GERD. Pathological GER can cause chest
pain, along the esophagus, simulating coronary
pain, without heartburn or regurgitation. Non-
cardiac chest pain, although it can be relieved by
taking nitrates, but during differential diagnosis,
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attention should be paid to the fact that it is not
associated with physical activity and is caused by
esophageal motor disorders (ineffective esophageal
peristalsis, esophagospasm). Also, non-cardiac pain
is affected by a decrease in the resting pressure of
the lower esophageal sphincter, which contributes
to frequent pathological GER [26, 32, 33].

According to the Montreal Classification, two
groups of symptoms are classified as extraesoph-
ageal manifestations of GERD, including estab-
lished associations: reflux cough syndrome, reflux
laryngitis syndrome, reflux asthma syndrome, re-
flux dental erosion syndrome and proposed asso-
ciations: pharyngitis, sinusitis, idiopathic pulmo-
nary fibrosis, recurrent otitis media [26, 32]. At
the same time, extraesophageal manifestations of
GERD rarely occur in isolation, without the main
complaints characteristic of GERD [26].

For the diagnosis of GERD, these symptoms
have low sensitivity and specificity. Using only a
positive response to antisecretory therapy as the
main method of diagnosing GERD with extraesop-
hageal manifestations may lead to delayed diagnosis
of other possible causes of these complaints, namely
diseases of the larynx and lungs [3].

A recently published meta-analysis included
28 studies involving 4379 people (2309 GERD pa-
tients and 2070 control subjects) showed that the
pooled prevalence of dental erosion was 51.524 %
(95 % CI: 39.742—63.221) in GERD patients and
21.351 % (95 % CI: 9.234—36.807) in controls
[34]. The treatment of extraesophageal manifes-
tations of GERD is a difficult task. Even with
confirmed GERD, it is difficult to trace the causal
relationship of GERD with extraesophageal symp-
toms, especially in the absence of a response to
antisecretory therapy with proton pump inhibitors
[35]. The results of a meta-analysis published in
2016 demonstrated that there was no statistically
significant difference between patients with laryn-
gopharyngeal reflux (LPR) took PPIs and placebo
(OR =1.22; 95 % CI: 0.93—1.58; p = 0.149) [36].

Sore throat, hoarseness of voice, dry cough may
be the result of LPR [32]. LPR represents retro-
grade movement of gastric contents into the phar-
ynx and larynx, causing a variety of symptoms
[36]. The mechanism of development of LPR in
GERD consists in stimulation by gastric contents
of the afferent pathways of the vagus nerve and
direct action on the mucous membrane of the la-
rynx in GERD. Compared with the mucous mem-
brane of the esophagus, the mucous membranes of
the larynx and pharynx are less resistant to the
action of pathological reflux [36—38].

Complications of GERD

Complications of GERD include bleeding, stric-
tures, BE and EAC [26, 32]. GERD, complicated

by bleeding, is rare and is observed mainly in pa-
tients with esophageal ulcers [39].

Esophageal strictures develop as a result of se-
vere GERD, when inflammation in the mucous
membrane of the esophagus leads to a narrowing
of its lumen, which makes it difficult for food to
pass. The main complaint of patients with esop-
hageal stricture is dysphagia. In the management of
patients with stricture, in addition to antisecretory
therapy, endoscopic dilation is necessary [26].

The risk of developing BE in patients with GERD
is 10—15 %. Risk factors for the development of BE
include long-term GERD, male gender, obesity and
age over 50 years [23]. A major systematic review
and meta-analysis published in 2020 demonstrated
that ~12 % of EAC had in the anamnesis BE [40].

2. Diagnosis of a disease or condition
(group of diseases or conditions), medical
indications and contraindications

to the use of diagnostic methods

2.1. Complaints and anamnesis

- All patients with GERD symptoms are recom-
mended to confirm the diagnosis and determine
further management tactics [41].

Grade of recommendations — A;

level of evidence — 1.

Comment. Heartburn and regurgitation are
the main characteristic symptoms of GERD.
Traditionally, heartburn has been the main
symptom evaluated in clinical trials conducted
in patients with GERD [42, 43]. Heartburn is a
typical symptom of GERD with high sensitivity
and specificity [41]. Thus, to analyze the epide-
miology of GERD in large systematic reviews
and meta-analyses, the authors often consider
complaints of heartburn and regurgitation as the
main symptoms of GERD [44, 45].

2.2. Instrumental diagnostic studies
Upper Gastrointestinal Endoscopy (Upper
GI Endoscopy) is recommended for patients with
GERD symptoms to confirm the diagnosis in the
absence of contraindications.

Grade of recommendations — C;

level of evidence — 5.

Comment. When performing endoscopy of
the upper gastrointestinal tract and detecting
erosive changes in the mucous membrane of the
esophagus, the Los Angeles classification (LA
classification) is used, according to which four
degrees of erosive esophagitis Grades A—D are
distinguished [46]:

Grade A — one (or more) mucosal break no
longer than 5 mm, that does not extend between
the tops of two mucosal folds.
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Grade B — one (or more) mucosal break more
than 5 mm long that does not extend between the
tops of two mucosal folds.

Grade C — one (or more) mucosal break that
is continuous between the tops of two or more
mucosal folds but which involves less than 75 %
of the circumference.

Grade D — one (or more) mucosal break
which involves at least 75 % of the oesophageal
circumference.

In addition, an endoscopic examination can
diagnose PB with its assessment according to
the Prague C&M classification in the presence
of morphological confirmation [41, 47].

It is quite difficult to assess the closure func-
tion of the cardia during Upper GI Endoscopy,
since the cardia opens reflexively in response to
the introduction of an endoscope and air insuf-
flation [32].

The changes that unambiguously establish
the presence of GERD in a patient based on
the results of Upper GI Endoscopy include LA
Grade C and D oesophagitis, BE, esophagus
strictures [48]. Erosive esophagitis is detected
in only 30 % of patients with heartburn who
have not previously received therapy. Among pa-
tients with heartburn who received antisecretory
therapy, erosive esophagitis is diagnosed in less
than 10 % of cases [49]. Erosive esophagitis of
Grade A according to the LA classification can
be detected in 5—7.5 % of healthy volunteers
[1, 50—=52]. According to the Lyon Consensus,
the presence of Grade A esophagitis in patients
without clinical manifestations is not sufficient
to establish the diagnosis of GERD [1, 3, 53].

LA Grade B oesophagitis in the presence of
typical clinical symptoms is considered conclu-
sive evidence of GERD. LA Grade D oesophagi-
tis is the manifestation of severe GERD [32, 41].

While maintaining the complaints endoscopy
should be performed 2—4 weeks after discontin-
uation of antisecretory therapy to clarify the di-
agnosis and make a differential diagnosis with
eosinophilic esophagitis. In turn, eosinophilic
esophagitis is a diagnosis that requires morpho-
logical confirmation. In biopsies of the esopha-
geal mucosa stained with hematoxylin and eosin
at high magnification ( 400) microscope defined
by > 15 eosinophils per high-power field (eos/
hpf) [54].

- Patients with suspected GERD and the ab-
sence of erosive and ulcerative changes in the mu-
cous membrane of the esophagus or the presence
of erosive esophagitis of LA Grade A are recom-
mended to conduct 24-hour pH-metry on PPI off
to exclude or confirm the diagnosis of GERD.

Grade of recommendations — C;

level of evidence — 5.

Comment. 24-hour pH-impedance monitoring
— a diagnostic method aimed at detecting patho-
logical gastroesophageal reflux. Acid exposure
time (AET) < 4,0 units in the esophagus is the
main indicator of 24-hour pH-metry. According
to the Lyon Consensus, AET < 4,0 units in the
esophagus < 4 % is normal, 4—6 % is doubtful
about the diagnosis of GERD, > 6 % is diagnos-
tic of GERD [53].

Additional pH-impedance monitoring param-
eters such as mean nocturnal baseline impedance
(MNBI) and postreflux swallow induced peri-
staltic wave (PSPW) allow to assess the clear-
ance of the esophagus, reduction of resistance
of the mucous membrane of the esophagus and
the effectiveness of peristalsis in the esopha-
gus, thereby increasing the diagnostic value of
pH-impedance monitoring in establishing the di-
agnosis of GERD [32, 48]. MNBI is a parameter
that determines the average level of basal imped-
ance of the mucous membrane of the esophagus.
MNRBI correlates with inflammatory changes in
the esophagus. The results of the conducted stud-
ies have demonstrated that this indicator is low-
er in patients with erosive esophagitis compared
with patients with non-erosive reflux esophagitis
[56, 57].

PSPW index is another parameter of the
pH-impedance monitoring to assess the chemi-
cal esophageal clearance and the effectiveness
of the motor function of the esophagus. It can
also be considered as an additional criterion for
the differential diagnosis between erosive and
non-erosive forms of GERD [56].

The relationship between symptoms and gas-
troesophageal reflux can be assessed using the
symptom index (SI) and the symptom associ-
ation probability (SAP). To calculate SI, the
total number of reflux episodes associated with
symptom episodes is divided by the total number
of symptom episodes during the entire monitor-
ing period. The SI > 50 % and the SAP > 95 %
are considered positive [3].

- Patients with GERD with persisting symp-
toms on PPI therapy with complaints heartburn,
regurgitation and/or non-cardic chest pain are
recommended to carry out pH-impedance monitor-
ing against the background of therapy with proton
pump inhibitors to exclude refractory GERD.

Grade of recommendations — B;

level of evidence — 3.

Comment. The role of 24-hour pH-impedance
monitoring in the diagnosis of GERD, including
refractory GERD, has been increased over the
past three decades [58]. Patients with persisting
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clinical manifestations of GERD are recommen-
ded to carry out pH-impedance monitoring on
antisecretory therapy. In order to diagnose pos-
sible hypersensitivity to reflux, it is necessary
to conduct 24-hour pH-impedance monitoring,
which is the “gold standard” examination of pa-
tients with refractory GERD [59]. The mecha-
nism of development of hypersensitive esophagus
is not completely clear. One of the possible mech-
anisms is the effect of gastroesophageal reflux on
the nerve endings of the mucous membrane of the
esophagus [7, 60].

The reasons to the GERD refractory by pro-
ton pump inhibitors, in addition to hypersensi-
tive esophagus, may be persistent pathological
GER or other diseases (achalasia cardia or ex-
traesophageal manifestations of GERD, or func-
tional heartburn, heart disease) [61].

When detected according to the data of 24-
hour pH-impedance monitoring AET > 6 % on
the antisecretory therapy, it can be concluded
that the ongoing antisecretory therapy is inef-
fective.

When detected according to the data of
24-hour pH-impedance monitoring AET < 4 %,
the physiological total reflux episodes (< 40/
day) it are possible to assume a functional disor-
der of the esophagus [35].

- Patients with extraesophageal manifestations
of GERD without classic symptoms (heartburn,
regurgitation) are recommended to undergo 24-
hour pH-impedance monitoring with the off pro-
ton pump inhibitors.

Grade of recommendations — C;

level of evidence — 5.

Comment. To study extraesophageal manifes-
tations of GERD, 24-hour pH-impedance moni-
toring is performed with the abolition of antise-
cretory therapy [32]. The SI > 95 %, the SAP
> 50 % and AET > 4.0 increases the reliability
of the diagnosis of GERD [62]. Early studies of
oropharyngeal pH were promising and demon-
strated an association with LPR. However, sub-
sequently, the results of 24-hour pH-impedance
monitoring showed that a decrease in pH in the
oropharynx may be associated not only with
LPR [63, 64]. For the diagnosis of LPR, it is
recommended to use modern combined pH-im-
pedance probes with at least one sensor located
1 ¢cm above UES [65, 66].

- When deciding on surgical treatment, all
patients need to perform high-resolution esopha-
geal manometry and 24-hour pH-impedance moni-
toring. High-resolution esophageal manometry
and 24-hour pH-impedance monitoring are the
gold-standard for examining patients with GERD
when deciding on surgical treatment.

Grade of recommendations — A;

level of evidence — 1.

Comment. Before the antireflux surgery, high-res-
olution esophageal manometry is recommended to
assess the contractile reserve of the esophagus and
exclude achalasia cardia [32]. High—resolution
esophageal manometry is a diagnostic method aimed
at studying esophageal motor function, assessing the
resting pressure of the upper and lower esophageal
sphincters [67]. Low resting pressure of the low-
er esophageal sphincter and ineffective esophageal
peristalsis often accompany severe forms of GERD.
In addition, high-re-solution esophageal manome-
try makes it possible to assess the level of the lower
esophageal sphincter for subsequent installation of a
probe for 24-hour pH-impedance monitoring [3].

Modern high-resolution esophageal manometry
makes it possible to determine the reserve of contrac-
tility of the thoracic esophagus, which can be used to
predict the likelihood of complications in the postop-
erative period after fundoplication [67]. Conducting
the test of multiple rapid swallows makes it possi-
ble to predict the appearance of dysphagia, which
is the most common complication in patients in the
postoperative period after antiveflux surgery [68].
Dysphagia is a potential complication of antireflux
surgery [69].

High-resolution — esophageal ~manometry is re-
commended for patients with non-cardiac chest pain
and patients who do not respond to therapy with pro-
ton pump inhibitors to clarify the diagnosis [3].

Performing high-resolution esophageal manome-
try allows to exclude the presence of primary esopha-
geal dysmotility disorders, such as the achalasia car-
dia or diffuse esophagospasm, and also allows you
to set the level to which it will be necessary to sub-
sequently install a probe for 24-hour pH-impedance
monitoring [70]. Surgical treatment is not indicated
for patients with proven hypercontractile esophagus,
GERD with normal function of esophageal gastric
junction [1].

- Barium radiographs should not be used as a
diagnostic test for GERD [1, 3]. The detection of
pathological reflux by the barium esophagram is less
sensitive and specific compared to 24-hour pH-im-
pedance monitoring [3]. However, this study is nec-
essary to identify the hiatal hernia and determine
its type.

3. Treatment, including drug and non-drug
therapy, diet therapy, pain relief, medical
indications and contraindications

to the use of treatment methods

3.1. Conservative treatment
Most patients with a mild form of GERD note
positive dynamics of regression and symptom
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control in lifestyle modifications and nutrition,
weight normalization, and the use of pharmacothe-
rapy, especially PPI. The main groups of medi-
cations used in the treatment of GERD are proton
pump inhibitors, potassium-competitive acid blockers
(P-CABs), alginates, antacids, and prokinetics [71].

- Lifestyle modifications for GERD patients
include the following recommendations: weight
loss in overweight patients, elevating head of bed
for nighttime GERD symptoms, avoidance of smo-
king and alcohol, avoiding a late dinner, avoidance
of “trigger foods” for pathological gastroesophage-
al reflux (coffee, chocolate, carbonated beverages,
spicy and sour foods, citrus, fatty meals).

Grade of recommendations — C;

level of evidence — 5.

Comment. Improper eating habits, overeating
and eating snacks at night, affect the develop-
ment of GERD. An analysis of 50 articles on
dietary and lifestyle factors related to GERD
showed positively correlated between [requent
consumption of coffee, tea and reflux esophagi-
tis. Data analysis of 60,718 patients there were
38,104 males, 22,614 females, and 1438 showed
reflux esophagitis patients, that fatty meals,
smoking and alcohol are positively correlated
with reflux esophagitis. While a vegetarian diet,
the consumption of vegetables and fruits are ne-
gatively correlated with GERD [72].

In a systematic review in 2017, it was demon-
strated, that the prevalence of gastro-oesopha-
geal reflux symptoms was more common in sub-
jects > 50 years with obesity [13].

The first step in the management of GERD is
lifestyle modification, with dietary recommen-
dations such as increasing fiber intake and low-
ering dietary fat [73].

The general recommendation for patients are
to avoid foods and beverages, which in their
opinion, is the “trigger food” for GERD symp-
toms [73].

In a prospective cohort study M. Singh et al.
demonstrated, that patients with overweight en-
rolled in structured weight loss program in com-
bination with increased physical activity, not
only did they lose weight, but they also demon-
strated a decrease in the severity of GERD [74].

The results of a meta-analysis published in
2019 showed that there was no significant rela-
tionship between tea consumption and the risk of
GERD overall [75].

There are many studies on the risk of GERD
and coffee consumption. However, the results
of a meta-analysis published in 2014 demonstra-
ted that there was no significant association be-
tween coffee intake and GERD [76].

Speaking about the relationship between the
development of GERD symptoms and alcohol
consumption should be noted that LES function
was unaffected when serum concentration of al-
cohol was < 70 mg/dL. When analyzing the
frequency of alcohol consumption, subjects who
drank more often than 3—5 times a week had a
stronger correlation with the risk of development
GERD compared with those who drank less of-
ten [77].

A recent systematic review revealed that
GERD is related to many irregular dietary and
lifestyle habits such as a habit of midnight snac-
king: OR — 5.08 (95 % CI: 4.03—6.4); skipping
breakfast: OR — 2.7 (95 % CI: 2.17—-3.35);
eating quickly: OR — 4.06 (95 % CI: 3.11—
5.29); eating very hot foods: OR — 1.81 (95 %
Cl: 1.37—-2.4); and eating beyond fullness:
OR —2.85(95 % CI: 2.18—3.73). High-fat diet
(OR — 7.568; 95 % CI: 4.557—8.908) consump-
tion was positively related to GERD. An inter-
val of less than three hours between dinner and
bedtime (OR — 7.45; 95 % CI: 3.38—16.4) was
positively related to GERD. And proper phys-
ical exercise > 30 minutes more than 3 times a
week (OR — 0.7; 95 % CI: 0.6—0.9) was neg-
atively correlated with GERD. Speaking about
smo-king and alcohol consumption, it should be
noted that they also affect the development of
GERD (OR — 1.19; 95 % CI: 1.12—1.264 and
OR — 1.278; 95 % CI: 1.207—1.353, respective-
ly) [72].

- Patients with GERD are recommended PPIs
therapy for the treatment of erosive esophagitis.

Grade of recommendations — A;

level of evidence — 1.

Comment. PPI treatment are effective in pa-
tients with symptoms of gastroesophageal reflux
disease and existing erosive esophagitis [79, 80].

Currently, the following PPIs are used: ome-
prazole, lansoprazole, rabeprazole, pantoprazole,
esomeprazole and dexlansoprazole. The conduc-
ted meta-analyses do not show significant diffe-
rences in their effectiveness as GERD therapy
[81, 82]. All PPIs should be taken 30—60 mi-
nutes before meals to ensure their maximum ef-
fectiveness. Although the change of PPIs is com-
mon in clinical practice, there is limited evidence
to support this practice. Results of randomized,
double-blind trial demonstrated that patients
with GERD who do not respond to therapy with
lansoprazole once daily note the same clinical
effect when increasing the dosage of lansopra-
zole to twice daily, as from its replacement with
esomeprazole once daily. The need to switch
from one PPIs to another with a partial clini-
cal response to therapy or no response should be
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confirmed during 24-hour pH-impedance moni-
toring. Patients with identified side effects may
be considered changing the PPI [3].

Due to the high dissociation constant (pKa)
rabeprezole able to quickly accumulation at their
site of action in a large number of parietal cells
and lead to a rapid and pronounced suppression
gastric acid secretion by blocking the proton
pump, which provides a high rate of action and
allows to achieve a stable antisecretory effect
after the first dose of the PPI [83-88]. The phar-
macokinetic features of rabeprazole determine
the effective relief of daytime and nighttime
heartburn from the first day of therapy [89,90].
By stimulating the synthesis of mucus and mu-
cins, its own cytoprotective effect is ensured,
which ensures a high rate of healing of esopha-
geal erosions [83] and maintenance of long-term
remission of GERD, including when taken on
demand [89,90].

PPIs are more effective in the treatment of
erosive esophagitis compared to H2 receptor an-
tagonists (H2RAs) [80]. Optimization of the
therapy of PPIs consists in giving PPIs in an
adequate dose with the possibility of increasing
to a double dose and/or switching to another
PPIs. About 40 % of patients with GERD symp-
toms do not respond to PPIs therapy [26]. Long-
term use of PPIs is recommended for patients
with severe erosive esophagitis or BE.

According to the upper endoscopy, the ab-
sence of erosive and ulcerative changes in the
esophagus in patients, normal indicators of total
time with AET < 4.0 (less than 4 % of the study
time) indicate in favor of functional esophageal
disease. In this case, patients need additional
examination and high-resolution esophageal ma-
nometry to exclude motor disorders of the esoph-
agus. It is necessary to recommend discontin-
uation of therapy with proton pump inhibitors
and compliance with lifestyle recommendations.
Patients without GERD are likely to have an
alternative explanation for the symptoms that
bother them, which can be considered within the
framework of a functional disorder [3].

Patients with NERD and other non-complicat-
ed GERD forms of consideration can be gi-ven to
on-demand PPI therapy. In one randomized con-
trolled trial published in 1999, 83 % of NERD pa-
tients who took omeprazole 20 mg on demand felt
satisfactory were in remission at 6 months com-
pared with 56 % of patient on placebo [90].

If erosive esophagitis of LA Grade A is de-
tected the probability of its healing within
4  weeks of treatment is high. The course can
be 4 weeks with a standard dose of PPIs (ra-
beprazole 20 mg per day or esomeprazole 40 mg

per day or omeprazole 20 mg 2 times a day or
dexlansoprazole 60 mg per day or pantoprazole
40 mg per day ) preferably with a control upper
GI endoscopy [1].

In patients with erosive esophagitis LA Grade
B, C, D, according to upper endoscopy and AET
> 6 % of the study time, on the background of
a positive clinical and endoscopic picture, when
taking PPIs at a standard dosage, it is recom-
mended to reduce the dose of PPIs followed by
maintenance therapy [3]. If multiple erosions of
the esophagus are detected, as well as complica-
tions of GERD, the course of treatment for PPIs
should be at least 8 weeks [1].

Taking PPIs at a standard dose from 4 to
8 weeks is considered safe and suitable for pa-
tients with typical symptoms of pathological
GER [9]. Clinical improvement is noted in most
patients with GERD at 8 weeks standard course
of PPIs therapy [91].

At the same time, according to randomized
clinical trials, about a third of patients with
GERD who took PPIls at a standard dose for
8 weeks do not respond to therapy. The results
of randomized clinical trials have shown that
taking PPIs at a standard dose for 8 weeks is
the least effective in the treatment of severe evo-
sive esophagitis. As a result of which, in patients
with such erosive esophagitis the duration of
PPIs therapy can be extended to 12 weeks [35].

In patients with refractory GERD complaints
are persisting despite medical therapy. Also,
erosive esophagitis by upper endoscopy and/or
changes on reflux monitoring are characteristic
of pathological GER. The term refractory GERD
symptoms refer to previously diagnosed GERD
which remains clinically resistant despite medi-
cal therapy. Refractory GERD is most common
by females with low BMI, with dyspepsia and
irritable bowel syndrome, and with sleep distur-
bances [35].

Regarding the treatment of GERD, gastroen-
terologists agree that the generally recognized
benefits of PPIs far outweigh their theoretical
risks [3]. In a previously published systematic
review, it was demonstrated that patients with
GERD have positive dynamics during PPI treat-
ment. Up to 93 % of GERD patients noted a
decrease in reflux symptoms during therapy [92].
1691 patients with NERD, erosive esophagitis
and noncardiac chest pain (NCCP) were inclu-
ded in a systematic review published in 2023.
The PPI test based on the results of a study con-
cerning the diagnosis of GERD had high pooled
sensitivity 79 % (95 % CI: 72—84), but not so
high 45 % pooled specificity (95 % CI: 40—
49). Moreover, the results were similar for both
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NERD and erosive esophagitis. With regard to the
diagnosis of NCCP, both the sensitivity and speci-
ficity of the PPI test were high and pooled sensitivi-
ty and specificity were 79 % (95 % CI: 69—86) and
79 % (95 % CI: 69—86), respectively [93].

PPIs are used not only for treatment of GERD,
but also for treatment dyspepsia, Zollinger —
Ellison syndrome and other disease [94]. In re-
cent years, much attention has been paid to the
issues of PPI deprescribing [95]. The strategy of
canceling the appointment of PPIs is aimed at
reducing the dose of PPIs or switching to on-de-
mand therapy after achieving the desired effect
of PPIs [95].

PPIs, like other drugs, have side effects. Side
effects include headache, abdominal pain, nau-
sea, vomiting, diarrhea, constipation and flat-
ulence [3]. These relatively minor side effects
occur infrequently and decrease after disconti-
nuation of their use. Sometimes these side effects
may be specific to a particular drug from the PPIs
group, and when switching to another PPIs, the
side effects are leveled [3]. PPIs generally show
a low incidence of side effects (<2 %) [1]. When
prescribing PPIs in high doses for a long period,
the potential for adverse effects such as bacteri-
al overgrowth, Clostridium difficile (C. difficile)
infection, osteoporosis, and pneumonia in patients
over 65 years of age should be considered [1].

In a recently published large placebo-con-
trolled randomized trial P. Moayyedi et al. in-
vestigated 17,598 patients aged 65 years and
older given a rivaroxaban and/or aspirin. All
patients assigned to groups given pantoprazole
(40 mg daily, n = 8791) or placebo (n = 8807).
After randomization, data were collected and
analyzed at 6-month intervals over 3 years to
identify potential side effects of PPIs, inclu-
ding pneumonia, Clostridium difficile infection,
other enteric infections, fractures, gastric atro-
phy, chronic kidney disease, diabetes, chronic
obstructive lung disease, dementia, cardiovas-
cular disease, cancer, hospitalizations, and all-
cause mortality every 6 months. In the study,
there were not statistically significant different
between groups who took PPIs and received a
placebo. With the exception of enteric infec-
tions (1.4 % vs. 1.0 % in the placebo group;
OR —1.33; 95 % CI: 1.01—1.75). The authors
concluded that pantoprazole is not associated
with any adverse event when used for 3 years,
with the possible exception of an increased risk
of enteric infections [96].

Additional pharmacotherapy

- Clinicians should personalize additional phar-
macotherapy depending on the GERD phenotype,

as opposed to the empirical use of these drugs.
Adjunctive agents include alginate for relief of
symptoms, esophagoprotective therapy accelera-
tion of the epithelialization of esophageal ero-
sions and protection of the mucous membrane,
nighttime H2 receptor antagonists for nocturnal
symptoms, prokinetics when the motor evacuation
function of the stomach slows down, ursodeoxy-
cholic acid preparations with duodenogastroesopha-
geal reflux.

Grade of recommendations — C;

level of evidence — 4.

Comment. As an additional therapy, can be
use histamine2 receptor antagonists, the H2RA
not decrease the acid suppressive ability of the
PPI, but on the contrary it improved gastric acid
control [97]. The reason why PPIs therapy may
be ineffective in patients with GERD may be
that the patient does not have acidic, but weak-
ly acidic or alkaline reflux, which can be diag-
nosed during 24-hour impedance pH monitoring.
Gastroesophageal reflux is predominantly acidic
in 50 % of GERD patients, acidic — with a
bile component — in 39.7 %, and 10.3 % of
patients have bile reflux [1]. In this case, the
following drugs should be added to the thera-
py of PPIs in various combinations: antacide,
esophagoprotectors, prokinetics, ursodeoxycholic
acid, rebamipide [1].

Rebamipide has a special mucoprotective
mechanism in the esophagus, positively affecting
epithelial permeability, the main cause of viola-
tion of the protective mechanisms of the mucous
membrane. Rebamipid stimulates the synthesis
of tight junction proteins (claudin-3, claudin-4)
[1, 6, 95, 98]. S.M. Yoon et al. demonstrated in
their study that about histologic examination of
biopsies of the mucous membrane of the esopha-
gus of patients with NERD during Rebamipide
at 8 weeks was determined a more pronounced
positive dynamics - a significant decrease in the
number of lymphocytes and the size of dilated in-
tercellular spaces in the epithelium of the esoph-
agus compared to the placebo group (p = 0.024
and p = 0.026, respectively) [99, 100]. In anot-
her study, it was demonstrated that Rebamipide
reduces 1L-8 mRNA expression thereby prevent-
ing the recurrence of GERD symptoms [101, 102].

- Combination therapy Rebamipide with PPIs
increases the effectiveness of relief of GERD symp-
toms, as well as reduces the frequency of relapses.

Grade of recommendations — C;

level of evidence — 5.

Comment. The effect of Rebamipide on the
mucous membrane of the esophagus in reflux
esophagitis continues to be studied. In the
study involving a total of 501 patients over
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a 4-week treatment course, esomeprazole and
rebamipide combination therapy was more ef-
fective in decreasing the symptoms of reflux
esophagitis than esomeprazole monotherapy
[103]. S.M. Yoon et al. demonstrated in their
study that a decrease in the severity of symp-
toms by 50 % or more was recorded in 74.1 %
of patients taking lansoprazole in combination
with rebamipide and in 51.7 % of patients in
the lansoprazole and placebo group, p = 0.020
[100]. Patients with esophagitis of Los Angeles
Grade A or B on the background of PPI ther-
apy during 12 months after completion of the
course of treatment had a recurrence of symp-
toms was 52.4 % of cases, unlike patients re-
ceiving PPIs in combination with rebamipide
was observed only 20 9% of cases, p < 0.05

[101].
Prokinetics

- The use of prokinetics in the treatment of
GERD is due to their ability to restore the
physiological state of the esophagus indirectly
through normalization of gastric peristalsis, im-
provement of esophageal clearance and reduc-
tion of TLESRs. Prokinetics have the greatest
effect in combination with GERD and function-
al dyspepsia.

Grade of recommendations — A;

level of evidence — 1.

Comment. Data on the use of prokinet-
ic agents for patients with GERD are limit-
ed. Metoclopramide indirectly increases lower
esophageal sphincter pressure, enhance esoph-
ageal peristalsis, and augment gastric emp-
tying [3]. In patients with refractory GERD,
the addition of prokinetics to therapy is im-
practical [35]. GERD is often combined with
functional dyspepsia, which is associated
with impaired accommodation of the fundal
stomach and an increase in the frequency of
episodes of TLESRs [104]. In an early me-
ta-analysis was demonstrated that combined
therapy (PPI and prokinetics) for GERD im-
proves patients’ quality of life and reduces the
symptoms of GERD. During the meta-analysis,
it was shown that the combination of prokinet-
ics with PPIs in the treatment of GERD leads
to a significant decrease in the number of reflux
episodes compared with PPIs monotherapy (95 %
CI: —5.96:—1.78; p = 0.0003) [105]. A recent
meta-analysis by L. Xi et al. (2021), summa-
rizing the results of 14 studies (1,437 patients),
demonstrated that the addition of a prokinet-
ic to PPIs contributes to a more pronounced
regression of the symptoms of the disease in
comparison with monotherapy (OR — 1.185;

95 % CI: 1.042—1.348; p = 0.010) [106]. The
effectiveness of prokinetics in the treatment of
GERD is due to their ability to influence the
pathogenesis of GERD: to increase indirect-
ly the tone of the lower esophageal sphincter,
augment gastric emptying [107]. Augment gas-
tric emptying under the action of prokinetics
leads to a decrease in the effect of patholog-
ical GER on the esophagus in patients with
reflux esophagitis. A meta-analysis that in-
cluded 16 randomized controlled trials on
the addition of prokinetics to GERD therapy,
with a population of 1,446 patients, showed
a significant reduction in GERD symptoms
compared with PPIs monotherapy (OR of re-
flux symptoms resolution — 1.22; 95 % CI:
1.11—1.35; p < 0.0001); at the same time,
the clinical course of GERD improved both
for patients with non-refractory form (OR —
1.186; 95 % CI: 1.07—1.30), so it is with the
refractory form (OR — 1.47; 95 % CI: 1.15—
1.88). The effectiveness of the combination
of PPIs and prokinetics does not depend on
ethnic characteristics and is observed in both
‘western” and “eastern” populations. It was
noted that a persistent clinical effect is ob-
served with a duration of therapy of at least
4 weeks (OR — 1.26; 95 % CI: 1.10—1.43)
[108]. According to the recommendations of
the Japanese Society of Gastroenterologists
for the diagnosis and treatment of GERD,
the addition of prokinetics to therapy is
advisable if PPIs monotherapy is ineffec-
tive [71]. A new prokinetic drug acotiamide
100 mg 3 times a day is a promising drug
for the treatment of symptoms of dyspepsia,
GERD and NERD. Acotiamide significant-
ly reduced the frequency of regurgitation,
pain and burning in the epigastric region in
a study in patients with refractory to PPIs.
Acotiamide reduces the total number of acid
reflux [109]. Against the background of the
use of acotiamide, the degree of inefficiency of
esophageal peristalsis decreases with a small
(2—5 cm) rupture length of its wall contrac-
tion (fragmentation of peristalsis). The effect
of acotiamide on the fragmentation of the peri-
stalsis of the proximal esophagus prevents the
spread of reflux to the proximal esophagus [110].
Combination therapy with acotiamide and PPIs
reduces the severity of clinical symptoms of
GERD [111-113].

- Among the group of prokinetics for the treat-
ment of patients with GERD, the drug itopride
hydrochloride highlights the absence of restric-
tions on the duration of use, as well as a favorable
safety profile.

It
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Grade of recommendations — C;

level of evidence — 5.

Comment. The prokinetic drug itopride hy-
drochloride 50 mg 3 times a day belongs to the
means of pathogenetic treatment of GERD, since
it normalizes the motor function of the upper
gastrointestinal tract, reduces the episodes of
TLESRs [114-117]. When using itopride as part
of combination therapy with PPIs in GERD, it
was found that it significantly enhances the con-
tractile activity of the LES and gastric motili-
ty, accelerates gastric evacuation, restores gas-
troduodenal coordination [118,119] and it has
a significant effect on the relief of heartburn
[120]. Itoprid in combination with rabeprazole
has been proven to improve the clinical course
of chronic cough caused by GERD [121]. The
duration of therapy with itopride hydrochloride
should be at least 8 weeks.

Esophagoprotectors

- Esophagoprotectors are a new group of drugs
based on hyaluronic acid and chondroitin sulfate
in a bioadhesive form. The combination of hyal-
uronic acid and chondroitin sulfate protects the
mucous membrane of the esophagus.

Grade of recommendations — A;

level of evidence — 1.

Comment. hyaluronic acid affects the renewal
of the epithelial cells of the mucous membrane
and promotes the healing of erosions. Chondroitin
sulfate is a glycosaminoglycan that has a healing
effect on the mucous membrane of the esophagus
and stomach, and the bioadhesive formula of the
drug contributes to the effective protection of
the mucous membrane, forming a barrier between
the mucosa and pathological GER. The healing
effect of ulcers and erosion of esophagoprotectors
is due to the combined action of two compounds
[122]. A recently published systematic review
and meta-analysis of three studies involving 181
patients demonstrated that combined therapy
with PPI and esophagoprotectors is significant-
ly more effective than PPI monotherapy for the
epithelialization of esophageal erosions on the
day 28 of treatment (OR — 1.267; 95 % CI:
1.082—1.483; p = 0.003) [123].

Alginate and antacid

- In the treatment of reflux esophagitis, the
main group of drugs are PPIs. However, the re-
sults of the conducted studies demonstrate that al-
ginates and antacids are effective in relieving the
symptoms of GERD. Antacide and alginate can be
used both as monotherapy for heartburn, which is
not accompanied by the development of erosive
esophagitis, and in the complex therapy of GERD.

Grade of recommendations — A;

level of evidence — 1.

Comment. Alginate have been used in the treat-
ment of reflux esophagitis for the past 30 years.
Alginate create a protective barrier on the surface
of gastric contents, thereby reducing the number
of gastroesophageal and duodenogastroesophage-
al reflux [1, 124]. Due to this ability to form a
barrier, alginate antacids have found application
in the fight against postprandial heartburn and
requrgitation. For patients with partial response
to PPIs, the addition of alginate antacids serves
as a useful supplement [125]. A meta-analysis in-
volving 14 studies (2095 patients) demonstrated
that alginate therapy reduced GERD symptoms
significantly better than placebo and antacids
(OR — 4.42; 95 % CI: 2.45—7.97; p = 0.001)
[124]. Antacids and alginates should be taken de-
pending on the severity of symptoms, usually after
meals and at night until persistent relief of symp-
toms, then in the “on demand” mode [1].

Potassium-competitive acid blocker

- Potassium-competitive acid blocker (P-CAB)
are promising antisecretory agents that marked sup-
pression of gastric acid secretion and are considered
as drugs for the treatment of acid-dependent diseas-
es of the gastrointestinal tract in the future.

Grade of recommendations — C;

level of evidence — 4.

Comment. PPIls are widely prescribed as
first-line therapy for the treatment of GERD.
In PPIs metabolism cytochrome P450 (CYP)
2C19 play an important role, which determines
the different metabolic rate of PPls, in partic-
ular, in different ethnic groups. P-CAB (not
registered in Russian Federation) developed
for further improvement of acid-suppressive the-
rapy. Studies of the physicochemical properties of
this group of drugs have shown that P-CAB have
high solubility and stability over a wide pH range
in the acidic environment of the stomach. Studies
have also demonstrated that P-CAB accumulate
and retain their antisecretory effect for more than
24 hours [126].

According to modern Japanese guidelines, pa-
tients with GERD are prescribed P-CAB at a
dose of 20 mg per day for 4 weeks. In case of
positive dynamics, it is recommended to switch to
a maintenance dosage, if there is no effect after
4 weeks, it is necessary to continue therapy for up
to 8 weeks [71].

In the systematic review and meta-analysis
published in 2021 was demonstrated that P-CAB
vonoprazan is also effective in the treatment of
GERD, as well as PPIs. An analysis of 56 stu-dies
showed that the efficacy and frequency of adverse

Poc ypH ractposuTepoJt rematon koaonpokros 2024; 34(5) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(5)

123



124

Clinical guidelines / Knunudeckne pekoMeHIAIN

www.gastro-j.ru

events in patients taking vonoprazan and PPIs is
1.06 (0.99—1.13) and 1.08 (0.96—1.22), respectively
[127]. Currently, a large number of clinical studies
are underway on the effectiveness of P-CAB in the
treatment of GERD.

Management of pregnancy with GERD

- Managing pregnancy with complaints of
heartburn is quite a difficult task. First of all, it
is necessary to give recommendations on lifestyle
changes. Drugs used in patients at all stages of
pregnancy include alginates.

Grade of recommendations — A;

level of evidence — 1.

Comment. The prevalence of gastroesophage-
al reflux disease (GERD) symptoms in pregnancy
is very high, up to 80 %, with a maximum peak
during the third trimester. Alginates are safe drugs
as a therapy for heartburn in pregnancy [128].

3.2. Surgical treatment

- Surgical treatment is indicated for the compli-
cated course of GERD (repeated bleeding, peptic
strictures of the esophagus, the development of
BE with high-grade epithelial dysplasia, frequent
aspiration pneumonia). In some cases, when a pa-
tient cannot receive conservative therapy for one
reason or another for objective or subjective rea-
sons, surgical treatment should also be considered
for an uncomplicated course.

Grade of recommendations — C;

level of evidence — 4.

Comment. Laparoscopic fundoplication is of-
ten used in patients without obesity. Choosing the
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Appendix A.
Reference materials, including compliance with indications for use and contraindica-
tions, methods of use and doses of drugs, instructions for use of the drug

These clinical recommendations have been developed taking into account the following regulatory documents:

1. Order of the Ministry of Health of the Russian Federation No. 9061 dated November 12, 2012, “On approval of the Procedure
for providing medical care to the population in the field of gastroenterology”.

2. Order of the Ministry of Health of the Russian Federation No. 203u dated May 10, 2017, “On approval of criteria for assess-
ing the quality of medical care”.

3. Order of the Ministry of Health of the Russian Federation No. 2471 dated November 22, 2004, “On approval of the standard
of medical care for adults with gastroesophageal disease (diagnosis and treatment)”.

Appendix B.
Doctor’s action algorithm

[ Patient with heartburn ‘

\J

| Examination patient ‘

| Upper Gastrointestinal Endoscopy |
YES il
Diagnosis: Gastroesophagel .
reflux disease [ Are there changes? ‘
NO

v

| 24 hour pH-impedance monitoring l

i NO
| There are changes ]—bl Further investigation

YES

v

Diagnosis: Gastroesophagel
reflux disease
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Patient with gastroesophageal
reflux disease

|

General events (lifestyle change,
dietary recommendations )

YES 1

[ Continue to follow the recommendations

Therapy i; effective

.

NO

| Administration of proton pump inhibitors in a standard dose for 4-8 weeks |

|

YES

Therapy 1s effective

|

Long-term complicated course

Continue therapy at a maintenance
dosage or on demand

NO

Conducting 24 hour pH-impedance monitoring off the therapy
proton pump inhibitors for excluding refractory gastroesophageal
reflux disease

High-resolution esophageal manometry,
24 hour pH-impedance monitoring

A 4

The solution to question of surgical
treatment
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